


7R LOO 0 R ASYSTEA • 
VERSATI L'ITY - Data bus-motherboard design aUows you to configu m a system to the end use1rs exact needs. 

EXPANDABLE - Minimum IRAM cap,acity 56K Expandabile to 76·8K. Two 1/0 ports - Expandable to sev·enteen. 

MASS STORAGE- 3.0 M/bytes on 5%" nexible disks. (4 drives) 5.0 M/bytes on 8 inch f ilexible disks- (4 drives) 

40 M/ bytes on ''Winchester" fix,ed disk. 

£l 
0 SOFTWARE - Operating System - Multitask1ing, multiuser wi1th memory manag,ement.
'" 
~ 
"' Languages - FORTRAN, Pascal, BAS ~ C. Pl LOT"" 
0 
:::i 

Uti lit ~es - Debug, Sort-Merge, Diagnostics - over 40 othe1rs.:::i 
..0 
c: 
~ Data Processing - Genera1l Ledger,. Re.ceivables, P.ayabl1es, Payrolll, Jobcost, Maill List, 
["] 

"'p. Inventory, Record Management System.. 

Word Processing - Tex t Editor and Processor - devieie indep1endent with proportional spacing 

bi.d irecti:ona1l print ing. 

COST EFFECTIVE-System consisting of 1.28K processor, terminal, and 2.4 M/ byte dua~ eight-inch disk drives ­

less than $6,000.00 1(0.E.M. 100 quantity} 

SOUTHWEST TECHN ICAL PRODUCTS COIRPORATION 
2119 VV. Rhapsody 

San Antonio, Texas 782 16 (512) 344-0241 
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Cromemco logo on 
computer board shown 

In original ad 

Cromemco accepts 

rour challenge,

Data &eneral 


Yes, Data General, we saw your 
ad. 

So we realize you hope to win 
over some of our computer 
business. 

And we can see you have reason 
to be pleased about your line of 
minicomputers. They are MINls 
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 manufacturer 
to support a broad range of 
microcomputers with (a) 5-inch 

CromemeoTM 
incorporated 
Tomorrows Computers Today 
280 BER NARDO AVE. MOUNTAIN VIEW, CA 94043 

(415) 964-7400 •TWX 910-379-6988 
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double-sided, double-density floppy 
disk drives and with (b) 8-inch 
double-sided, double-density ftoeer 
disk drives AS WHL AS (c) 8-inch 
Winchester hard disk drives. 

That means, of course, that our 
customers have a wide choice of 
disk storage capability. 

UNEQUALLED 
SOFTWARE SUPPORT 

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

selection of software support. 
Cromemco is the only micro 
manufadurer to ~roduce both 
sin le-user and muti-user multi­
tas ing computers wit ware 
like this: 

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. 

Circ le 1 on Inquiry card. 1 



Management lnfonnation Display Ultrasonic heart sector scan High-res.olulion d isplay with alphanumerics 

Get the professional color 

display that has 


BASIC/FORTRAN simplicity 


LOW· PRICE D, TOO 
Here's a color display that has 

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

Basically, this new Cromemco Model 
SDI* is a two-board interface that plugs 
into any Cromemco computer. 

The SDI then maps computer display 
memory content onto a convenient color 
monitor to give high-quality, high­
resolution displays (756 H x 482 V pixe ls). 

When we say the SDI results in a high­
qua l ity professional display, we mean you 
can't get higher resolution than this 
system offers in an NTSC-conforming 
display. 

The resolution surpasses that of a color 
TV picture. 

BASIC/FO RTRAN 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 colors (from a 
4096-color palette) with instructions like 
DEFCLR (c, R, G, B). Or obtain a circle of 
specified size, location, and color with 
XCIRC (x, y, r, c). 

·u.s. Pat. No. 4121263 

• ,, · ~\~: . ' ",;?',;,. '' .. ,,,,...,... ' ~ 
' . ' 

\ ·. ~ \ ,\ '. 'l 
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Model SDI High-Reso lution Color 

Graphics Interface 


HIGH RESOLUTION 
The SOi's high resolution gives a 

professional-qua lity display that strictly 
meets NTSC requirements , You get ?56 
pixels on every visible line of the NTSC 
standard display of 482 image lines. Ver­
tical line spacing is 1 pixel. 

To achieve the high-quality display, a 
separate output signal is produced for 
each of the three component colors (red, 
green, blue). This yields a sharper image 
than is possible using an NTSC-composite 
video signa l and color TV set. Full image 
quality is readily realized with our high­
quality RGB Monitor or any conventiona l 
red/green/blue monitor common in TV 
work. 

Model SDI plugs into Z-2H 11-megabyte 
hard di sk computer or any Cromemco 

computer 

DISPLAY M EMORY 
Along with the SDI we also offer an 

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

CONTACT YO UR REP NOW 
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, since it 
turns any Gromemco computer into an 
up-to-date color display computer. 

The SDI has still more features that 
you should be informed about. So contact 
your Cromemco representative now and 
see all that the SDI will do for you. 

[3 Cronaenaeo 
lncor ,poroted 

280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 • (41 5) 964-7400 
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Foreground 
24 MUL TIMACHINE GAMES by Ken W asserman and T im Stryker 

The most exciting computer games are those with two machines and two or more players. 

44 COMPUTERlZED TESTING by Steve Ciarcia 
A computer is useful for automating any process-even hardware testing. 

96 GRAPHIC COLOR SLIDES, PART 2 by Alan W Grogono 
This month we demonstrate the use of subroutines to generate equation plots, histograms, 
regression and monthly analysis graphs. 

120 MICROGRAPH, PART 2: VIDEO-DISPLAY PROCESSOR 
by E Grady Booch 
Part 2 details more about this surprisingly simple high-resolution video display. 


192 PIRATE'S ADVENTURE by Scott Adams 

The man who first bro1.1ght Adventure games to microcomputers gives us an entire list ing 

of one of his most enjoyable games. 


244 A POCKET COMPUTER? SIZING UP THE HP-41C by Bruce Ca rbrey 

This device comes close to being the world's first pocket-sized personal comp uter. 


268 LOST DUTCHMAN'S GOLD by Bob Liddil and T eri Li 

Applesoft BASIC is well suited to the writ ing of games, as this program shows. 


Background 
142 A SIMPLIFIED THEORY OF VIDEO GRAPHICS, PART 2 
b y A llen Watson lil 
Explanations of color-video techniques and some of the quirks of microprocessor systems 
are provided. 

158 ON THE ROAD TO ADVENTURE by Bob Liddil 
Along with a survey of the major Adventure games, here's an explanation of how to play 
them. 

172 ZORK AND THE FUTURE OF COMPUTERlZED FANTASY 
SIMULATIONS by P David Leb/ing 
One of the authors of Zork describes his game and how similar games may appear in the 
future. 

186 CHARACTER VARIATIO N IN ROLE-PLAYING GAMES by Jon Freeman 
A variable set of character traits can be used to create a game of high adventure that is 
different every time you play it. 

Product Reviews: Games 
74 DUNGEON CAMPAIGN; 78 A STELLAR TREK; 84 MORLOC'S TOWER; 

90 ODYSSEY: THE COMPLEAT APVENTURE; 114 SARGON II; 
264 MICROSOIT ADVENTURE; 282 COMPUTER BISMARCK 

Nucleus 
6 Ed itorial: Wha t's Wrong With 296, 325, 326 BYTE's Bits 

Technical Writing Today? 306 Clubs and ewsletters 

14 Letters 314 Event Q ueue 

94 Technical Forum : The Twelve 318 Ask BYTE 


Computerized Days of Christmas 322 Books Received 
214 BYTELINES 324 Software Received 
222 User's Column 342 What's ew7 
288 Programming Qu ickies: 398 Unclassified Ads 

Monster Combat 399 BO MB, BOMB Results 
294 BYTE's Bugs 400 Reader Service 
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HIGH RESOLUTION GRAPHICS SINGLE BOARD COMPUTER 

RS-170com­
posite or direct 
drive output 

Local or 
external sync 
generation 

4 or 5 Mhz 
Z80 micro­
processor 

60 hertz real­
time clock 

8 level 
interrupt tie-in 

IEEE S 100 bus 
compatible 

... 

• 

by 

SCION 
CORPORATION . 

.. 

Light pen 
interface 

Time multi­
plexed refresh 

4K resident 
Screenware™ 
Pak I operating 
system 

32KRAM 
isolated from 
host address 
space 

High speed 
communica­
tions over 
parallel bus 
ports 

ScreenwareTM Pak I Host Resident Terminal Software 

A 4K byte operating system resident in PROM An interface software package that coordi­
on MicroAngelo!M Pak I emulates an 85 char­ nates input/output from the MicroAngelo™ 
acter by 40 line graphics terminal and provides graphics board, the MicroAngelo™keyboard, 
over 40 graphics commands. Provisions exist and your computer. The result is a flexible, 
for user-defined character sets and directly yet sophisticated graphics terminal. 

callable user extensions to Screenware Pak I. 


European Distributor: 
SCION Corporation Micro Diversions UK Ltd. 

'i.. t 8455-D Tyco Road 17/19 Mesnes Street 
Vienna, Va. 22180 Wigan, England WN1 1OP 

(703) 827-0888 09-423 4311 ' .... 
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UCSD* 

PASCAL 

FORTRAN 


PORTABLE 
Develop on a Z·BO t , 
runonLSl· 11 t. T. I. 990, 
6800 or vice versa 

EFFICIENT 
Structured, readable 
Speeds development X5 
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 $3 50. 

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 , 
Microenglne, CP/M§ based 
and others 

PCD SYSTEMS 
P. o. Box 143 
Penn Yan, NY 14527 
315·536·3734 

' TM Univ. of Calif . 

iTMof Zllog 

TM of Olgltal Equipment 

TM Dig~ Roo&afch 


What's Wrong 

with Technical Writing Today? 


Chris Morgan 

Editor-in-Chief 


In going through the scores of articles that cross my desk each month, I've 
begun to notice that many of them are poorly written. I'm ta lking here not so 
much about incompetent writing (although the number of spelling and syntax 
errors is alarming), but rather about rnisguided writing, writing that is difficult 
to read, unclear, or wasteful of the reader's time. The problem is certainly not 
BYTE's alone. Editors of other magazines have told me much the same story . 
Thinking about possible solutions to the problem led me to write this editorial. 

The qua lity of technical writing affects all of our readers in one way or 
another. Whether you program for a living or just for fun , you need to write 
clear, concise documentation to accompany your programs. And you un­
doubtedly have to write reports as part of your job or your studies. 

There are tricks to good technical writing. I'd like to describe some of them 
here, and list some sources of information that have proved helpful to us in 
our writing work. I've also included a list of recommended reading at the end 
of the editorial. 

Ask someone on the periphery of our field what the problem is with our 
prose, and he or she will probably say, "There's too much jargon." Things 
like: //0, ASCII, byte, CPU, compiler, nonvolatile memory, BASIC, NAND 
gate , modem, macro, Pascal, floppy disk, Z80 , 8080, 8086, 6809, 6502, 68000, 
Z8000, BCD, CP! M, Unix, Xenix, bootstrap, OS. DOS, OMA, CAI. CAD, 
CAM , vectored interrupt, monitor, RS-232C, S-100 bus, global variable, 
checksum, NOP, SW/, VOM, and so on, and so on . 

It 's a lexical maze for the uninitiated. But is jargon really our downfall? I 
think not. We need jargon in the same way that doctors and psychologists do 
- as a convenien t form of shorthand. Programmers have traditionally wres­
tled with the problem of fitting the most program into the least amount of 
memory space, so it's only natura l that their everyday speech has been con­
densed down to a sort of technical "alphabet soup." Jargon isn't intrinsically 
bad - it's how you use it that counts. 

Knowing Your Audience: The Seesaw Effect 
Outside of grammar, syntax, and spelling (all of which I'll deal with later). 

there is the major consideration of your intended audience. 
Imagine your readers to be sitting at irregular intervals along a large seesaw. 

At one end are the most technica lly astute members of your audience; at the 
o ther, the interested novices. In the middle are people with varying degrees of 
knowledge in the subject you are writing about. Your job is to keep the seesaw 
as level as possible by attending to the various groups in proportion. If there 
are many novices involved, you must "hold up" their side by providing them 
with a lot of introductory material. But if you go too far in this directi n, the 
experts will get bored, dismount, and leave you hanging with a partial au­
dience. It's a quandary, one that has no simple answer. Some topics are so 
technical that even the most intelligent novice will be left in your wake . You 
can't understand the workings of a compiler, for instance, until you know a lot 
about computer languages in general. 

Some seesaws can't be balanced despite the best intentions of the writer. It is 
the job of the writer to know this. Nevertheless, within limits, a lot can be 



"For reliable data storage, 
you can't beat Shugart's 
..I.n1·nopn-.z:''TM Raymond Schlitzer, Owne~-i•a r .,. Computerland, San Francisco 

"I sell system my customers can depend 
on. That's why most of the personal and 
mall business computer systems sold here 

feature Minifloppy disk drives. I know 
from experience I can rely on the 
Minifloppy." 

Since 1976 Shugan's Minifloppy has 
been used by more mall computer system 
manufacturers than any other drive. In 
facr, more than half-a-million Minifloppys 

have been installed. The Mini.floppy looks 
small- bur it scores a lot of data. 250 
kilobytes on one side, or up to 500 kilo­
bytes in the double-sided model. That's 
about 50 pages of printed information on a 
ingle- ided Minidiskecte, and twice that 

on the double-sided version.You'U have 
plenty of storage capacity for your pro­
grams, letters, forms, or ledger entries. 
And you find your data fasc, too, because 
the Minifioppy is a random aa:ess device 

chat eliminates the need to search for your 
data serially as you must with a tape 
cassene unit. 

No matter what problem you're 
solving with your comput.er system, you 
can rely on Shugart's Miniftoppy for data 
storage. We're known as the Headsrrong 
company for good reason. We're 
Headstrong about reliability, quality, and 
value. Ask your dealer. He knows us. 

Relyonthe
Headstrong Company. 

T i\,\ - Minifloppy "a tradcmork of Shugnrt Associ. tc>. ~~Shugart 
4 75 Oakmead Parkway, Sunnyvale. Cali lornia 94086 
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done to encourage those readers who are interested .in 
your topic, but who may need some extra clarification . 
This leads me to the first of what I immodestly refer to as 
Morgim 's Laws of Writing (not to be confused with 
DeMorgan's Law): 

Morgan's Law #1: No Writer Ever Got Shot Down for 
Writing Too Clearly . 

How do you write clearly? A good first step is to buy a 
copy of The Elements of Style by Strunk and White. 
There is more wisdom contained in this slim volume than 
in many a three-pound guide to English Usage. 

Next, find some good technical writing and study it. 
I've included a bibliography of good technical books at 
the end of this editorial. We can learn a lesson from 
painters and musicians who take it for granted that good 
paintings and pieces of music by other artists should be 
carefully studied . Donald Knuth's three-part series of 
books, The Art of Computer Programming, contains 
some of the best writing you're likely to find in our field 
- and he's funny, to boot! 

Another excellent writing tip comes from Peter Jacobi, 
a professor of journalism at the Medill School of Jour­
nalism: 

Read your writing out loud. 
How does it sound? Is it awkward, circumlocutory, 

pedantic? If so, rewrite it. There's something about 
reading a piece out loud that lays bare its weaknesses. 
You can be clear without turning off the majority of your 
audience. See the accompanying text boxes for some Do's 
and Don't's of clear writing. 

Morgan's Law #2: The Beginning Is Half the Thing. 

Actually, this is an old Roman saying I borrowed. The 
main point of it is that the first few paragraphs of an arti­
cle are crucial to the rest of the text. The chances are 
you 'll win or lose your readers at the beginning . Still, it's 
the one part of an article that fledgling writers gloss over 
in their eagerness to write the main body of the text. One 
very good writer I know told me he spends up to half of 
his article-writing time creating the first few paragraphs! 

Morgan's Law #3: Avoid the Penguin Syndrome. 

A famous story made the rounds a few years ago in­
volving a publisher of children's books . A copy of one of 
the company's books about penguins appeared in the 
publisher's mailbox along with a letter from an eight­
year-old girl that read, "Dear Sirs: I am returning your 
book, because it told me more about penguins than I 
wanted to know. " 

The moral? Tell your readers what they need to know, 
and no more. If you're zealous about a given topic, tell 
the reader how to get more information by including a 
comprehensive list of references. Don't waste space. 

Morgan's Law # 4: Writing ls Nonlinear. 

Article ideas don't come in an orderly sequence. Be 
prepared to jot down your ideas as they come, as writer 
John McPhee does. McPhee is blessed with a short-term 
memory that permits near-total reca ll. Even so, he writes 

Oe<:eml>or 1980 © BYTE Publicat ions Jnc Clrcle 4 on Inquiry card. 

PASCAL/Z™- Q.E.D. 

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

PASCALIZ generates true Z-80 native code - ROMable 
and re-enlrant. - 5·10X faster than P-code interpreters; 
permits separate compilation; supporls 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 Jensen/Wirth book and complete documenta· 
tion. Only $395.00. 

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

Ithaca lntersyslems Inc., 1650 Han<haw Road 
P.O. Bo• 91 , Ithaca, N.Y. 14850. Phone (607) 257-0190 

Cornpuler lil nd '" J re81Htred t ra.dem ;uk of Computei la nd Corpot.11ion 
CP/M and Z·OO ;uc trt1demt1rks of Oigittil Resea rch Corp .:i nd Zllog. Inc respec l1velv 
PASCAlJZ and lmerSvs1ems ate trademarks of Jt h<1ca lnterwstem5 Inc 
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Outside of the garden 

you need a computer that can grow. 

For the a\lerage garden-\lariety home and hobby operation, 
a high quality personal computer is a real temptation. But 
let's face it: in the world of business, engineering and 
scientific applications you need a system that can keep up 
with bigger ideas. 

Bigger ideas today mean the power and flexibility to 
mo\le the micro up lo and beyond the le\lel of yesterday's 
minis. More memory lo hold bigger data bases. More 
fle)(ibility to handle a \lariety of data entry devices. More 
programming and computing power for numbercrunching 
and applications dellelopment. And easy upgrade to 16 bit 
operation when you need it. 

lntersystems has that, and more. The power and fle)(ibility 
of the \lersatile S-100 bus, with 20 lots of expandability for 
up to 16 indillidually-addressable DMA devices and up to 1 
Megabyte of memory, fully acces ible to all users via our 
unique memory management system. Plus reliable 
lntersyslems design and manufacture, and the support of 
our PASCAL/Z'" ... the most powerful Z-80'" compiler ever. 

For really erious computing, our front panel prollides a 
powerful diagnostic tool for debugging or development. 
Combined with a scope, it allows you lo look al any location 
in the circuitry, set breakpoints, trigger and view one-shot 
e\lents, and many other activities usually possible only with 
expensive logic analyzers. No wonder it's fa t becoming the 
tool of hoice for repair technicians and custom hardware 
designers. 

lntersystems Series II is the most complete line of fully 
IEEE 696 compatible S-100 boards ..•easily upgradeable lo 
our MPU 8000'" or other 16 bit S-100 CPU's as they become 
available ... 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 lnlersystems and get a system that will grow as big 
as your next idea. Gel it from the people who know small 
computers...your Computerland store...or other fine full 
service computer dealers. 

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

Phone (607) 257-0190 TWX: 510 255 4346. 
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his ideas on index cards every day and pins them to a 
bulletin board where he can mix and ma tch them. The ac­
tual writing of a piece might not occur until some time 
later. E B White recommends that writers use scissors and 
glue to cut and paste their efforts during the first -draft 
stage. Some of the more advanced w rd -processing pro­
grams can help to do this. Another great writing aid is to 
use a data-base-handling program that allows you to 
cross-index ideas and file them away . 

Morgan's Law #5: (othero;ise known as the Tiffee-Foot 
Rule): Don 't Write Anything Unless You Have a Dic­
tionary and a Thesaurus Within Three Feet o f You. 

I know I'm being a little strict here , but it's important. 
Unless the dictionary is within easy reach, you probably 
won 't bother to use it, and you may make a spelling er­
ror. Going without a thesaurus is a fur ther way of handi ­
capping yourself. Both these books are vital to every 
wri ter, and I needn' t tell you that the average level of 
spelling accuracy these days is low. The American 
Heritage Dictionary is a good all-round choice because of 
its excellent usage notes. 

There's nothing much I can say about improving gram­
mar and syntax other than to suggest the reference books 
at the end of the editorial. The Careful Writer and Mrs. 
This tlebottom 's Hobgoblins by Theodore Bernstein both 
help to dispel many of the bugaboos that have haunted 
our language ever since the well-meaning Victorians got 
their hands on it. Bernstein correctly points out that it 's 
a ll right to occasionally spli t an infinitive, or to use a 
preposition to end a sentence with. William Sloane's Th e 
Craft of Writing, although primarily aimed at the fict ion 
writer, contains a valuable chapter on nonfic tion. It's a 
beautifully written book. 

Morgan's Law #6: Don't Be Afraid to Be Interesting . 

This may be the most important law of all. Involve 
your reader by being specific. Generalities make for du ll 
read ing. Use humor if you can carry if off. Otherwise, 
don ' t! Add some personal observations and opinions. 
The reader will take them in stride . 

All of this leads to the general c nclusion that you 
should write about what you know well. Will iam Sloane 
says, 'There are no uninteresting subjects, only unin­
teresting writers." 

In closing, 1 can think of no better quote than the 
following one from the same book (al though Sloane is 
talking here about nonfiction books, the sentiment ap­
plies equally well to techn ical articles): 

If a book has a beginning, it also has an end. Nonfic­
tion develops by increment, builds on its own 
material, and ends when its material has been com­
pletely exploited. If the book fulfills its contract with 
the reader, the end will complete the book by fulfilling 
the promises it made at the start. And if the people 
who read that book feel continuously that they are ad­
ded to and believe, at the end, that there is more to 
them than there was before, the work of nonfiction has 
succeeded. The same can be said of fiction . In both 
cases, the contract between the writer and the reader 
has been kept. 

10 O.,ccmbrr 1980 ·s BYl"E l'ublications Inc 

Clear Writing: Some Do's 
DO: (1) Tell y our audience what you 're going to talk 
about, (2) Talk about it, and (3) Tell them what you 
talked about. This old saw from your creative-writing 
class in high school is as valid as ever. Not observing it 
is a common failing of muc11 technical writing today. 
DO: include a theme sentence near the beginning of 
your writing that concisely sums up what you want to 
say in the piece. 
DO: Tell your story in miniature in the captions to 
figures , photos, tables , listings, and other illustrations. 
Your readers may not have time to read all of your ar­
ticle: give them a quick summary and they'll thank 
you for it. Scientific American magazine does this sort 
of thing very well. 
DO: Spe/1 out acronyms and abbreviations when they 
first appear in text. How many times have you been 
stopped cold by an unfamiliar abbreviation in the mid­
dle of an interesting article? 
DO: Use verbs. Avoid adjectives and adverbs. A verb 
in an article title can add a lot of spice. (See Electronics 
magazine for good examples of verbs in titles.) Adjec­
tives and adverbs, to paraphrase Robert Benchley, are 
the spinach of technical prose. Everybody says they're 
vital, but few of us would miss them if the majority of 
them suddenly disappeared tomorrow. John M cPhee 
(perhaps the best nonfiction writer in the country) has 
written several books on technical subjects (such as 
The Curve of Binding Energy) that illustrate these 
principles better than a hundred paragraphs from me. 
DO: Break up your text into digestible chunks with 
subheadings. 
DO: Remember the questions you had when you were 
first learning a subject. 

Clear Writing: Some Don'ts 
DON'T: Use the passive voice as your primary voice. 
Many of us were taugf1t to use the passive voice when 
writing tee/mica/ reports and the like. But the passive 
voice lends an air of coldness and formality to writing 
- the sort o f thing you 'd expect in technical transac­
tions , but not in an article that 's designed to be read. 
For example , "I ran the program" is more personal 
than "T l1e program was run ." Sometimes you need the 
passive voice for variety, but in general, own up: Say 
I. me, my, we, us or you. 
DON'T: Make your reader search for information in 
an article. If you have a list of items in text, perhaps 
they could be set off in a table. If you have a glossary 
in your article, tell the reader at the beginning. 
DON'T: Use big words when small words will do. A 
good example is utilize, a word that can almost always 
be replaced wit/1 use. Another popular word that 
should be avoided is implement. Don 't implement 
when you can install, design, code, control, enable, 
connect, build , or operate; your readers will have a 
better idea of w hat you are doing. 
DON'T: Use a clever title for an article if it fails to 
convey the article's content. Imagine that your title is 
all that the reader has to go on in deciding whether or 
not to read your work. 

Text box con tinued 011 page 12 
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If you have an Apple* and you want to interface it with 
parallel and serial devices, we have a board for 

you that will do both. It's the AIO!"' 

Serial Interface. 
The RS-232 standard assures maximum compat­
ibility with a variety of serial devices. For ex­
ample, with the AIO you can connect your Airple• 
to a video terminal t:o get 80 characters per line 
instead of 40, a modem t.o use time-sharing 
services, or a printer for hard copy. The 
serial interface is software programmable, 
features three handshaking lines, and 
includes a rotary switch to select from 
7 standard baud rates. On-board firm. 
ware provides a powerful driver 
routine so you won't need t.o write any 
software to utilize the interface. 

Parallel Interface. 
This int.erface can be used to connect your 
Apple" to a variety of parallel printers. The 
programmable 1/0 ports have enough lines 
t.o 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 int.erface. 

Two boards in one. 
The AIO is the only board on the market that can interface t he Apple 
to both serial and parallel devices. I t 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 s ince the beginning of personal comput ing . 

The AIO comes complete with serial PROM's. serial and para llel 
cables, and complete documentation incl ud ing soft ware listings. 

See the AIO at you r local compute r sto re or contact 
us for more in fo rma1ion. 

2190 Paragon Drive 
San Jose. Califo rnia 9 131 
(408) 946-7400 

.Ma11bsa .,,, e •e can 

Many p~~You a Call. 

~~e questions av; ca/Jed wiih the 


e I answer th out the AIO 

Q: ose and a t . 
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DON'T: Use it or other pronouns if the meaning is 
obscured,. Vague pronoun references in an article slow 
tlie reader down . What does the" it mean ? 

Writing for BYTE 
If you 'd like to write for BYTE, 'U,'e offer the follow­

ing guidelines: · 

Knowing the reader: Over three-quarters of BYTE's 
readers are involved professionally with computers as 
programmers, systems analysts, engineers, or techni­
cians. Most of the"m are dyed-in-the-wool hobbyists at 
heart and spend ·a lot of time with their systems. The 
majority have college degrees or higher, although we 
also have many student readers. They are interested in 
virtually every aspec.t · of personal computing, in­
cluding high-level languages, original hardware 
designs, reviews of software and hardware (we are 
especially interested in these) , graphics, artificial in­
telligence, using computers to control the home, 
games, robots, etc, etc. 	 . 

Although many of our articles contain highly 
technical information, we also encourage the submis­
sion of lower-level tutorial articles to enable readers 'to 
brush up on the basics. BYTE's readers like to have fun 
with _their systems, too - a fact that should not be 
overlooked: 

DEALERS...OEM USERS. 

Call on Monday... 

your North Star 
eomP.uter

will be 
dl@~by

Thursday. 

WHOLESALE PRICES 
AVAILABLE. • NEC Splnwriter 
GBC maintains ready • Turnkey Norlh Star 
stock on the follow­ Business Software 
;ng products and 
software: 
• North Star (609) 424·0465 
• Centronics 
• Perkin-Elmer 
• Epson t..B~T '" c. 

Genera l BuS1n~ss Compu 1t1r s 

2020 Fairfax Avenue 
Cherry Hiii, New Jersey 08003 

form of the Submitted Article 
• All submissions should be double-spaced and 
typewritten on BVi ·by 11 inch paper, with the ·narrow 
dimension vertical. Double-spacing is important, since 
proofreader's marks and other additions must be made 
to the manuscripts. 

. 	~ Take the time to write complete, descriptive cap­
tions for all figures, tables, listings, and photos. 
• Schematic diqgrams should be neatly drawn, using 
the sche.matics in BYTE as .a guide. Note. that ~e prefer 
a certain type of connector designation, and that 
P_ower_connections to integrated circuits are usually 
listed rn a separate power-wiring table rather than be­
ing included in the schematic. The direction of flow in 
a ffowchart is assumed to be downward and to the 
right . No directional arrows should be .used unless the 
flow is contrary to the . aforementioned directions. 
Agair1 , see the magazine for examples. 
• We prefer not to typeset listings, but rather to 
photograph them for the magazine in order to 
eliminate the possibility of typographical errors. 
Be~~use of th_is, we ask. ,authors to submit listings 
prm.ted on white paper with a dark ribbon (preferably 
new). 
• Photographs can lie either color or black and 
white, but should be as sharp as possible. We prefer 
color slides to color prints. ' 
• All submissions should be accompanied by a 
stamped, self-addressed envelope with sufficient 
postage affixed. We acknowledge all manuscripts 
upon arrival, and make a final determination within 8 
to 12 weeks. 

Reference Books 

Rathbone, Robert R. Communicating Technical Infor­

mation. Reading MA: Addison-Wesley, 1972. A good 

source of information about technical writing. 

Ralston, A. and Meek, C, eds. Encyclopedia of Com­

puter Science. New York: Petrocelli/ Charter, 1976. 

Although this book is oriented more toward large 

computers, it contains a wealth of information about 

high-lev.el languages, assembly language. data process­

ing, and hundreds of other topics, all presented in 

lucid fashion. Every serious computer science library 

should have a copy. 

Bernstein, Theodore M. The Careful Writer : A 

Modern Guide to English Usage. New York: 

A:heneum Press; 1977. Highly recommended, along 

with the authors other book, Mrs. Thistlebottom's 

Hobgoblins. 

Burton, Philip E. A Dictionary of Microcomputing. 

New York: Garland Publishing Company, 1976. Still 

the best dictionary in the microcomputing field. 

Turner, R P. Technical Writer's and Editor's 

Stylebook. New York: Howard W Sams and Com­

pany, 1964. 

Todd, Alden. Finding Facts Fast. Berkeley ·CA: Ten 


Editorial continued on page 294 
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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 oftware and the be t support - so you can 
be as creative with a personal computer system as Edison 
was with the incandescent bulb. 

How Apple grows with you. 
With Apple's reliable product family, the possibil ities of 

creating your own system are endless. Have expansion capa­
bilities of 4or 8 accessory slots withyour choice of system. 

Expand memory to 64K bytes or 128K bytes. Add an 
A to Dconversion board. Plug into time sharing, news and 
electronic man services. Use an IEEE 488 bus to monitor 
lab instruments. Add 4 or 6 disk drives - the 51/1/: 143K 
bytes, high-speed, low-cost drive that's the most popular 
on the market. 

Apple speaks many languages. 
Since 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 miss all the Apple products being 

introduced at your computer store au the time. Don't let 
I_ history pass you by. Visit your nearest 

•~._,, Apple dealer or call 800-538-9696. 

In California, 800-662-9238. Or write: 

Apple Computer, 10260 Bandley Drive, 

Cupertino, CA 95014. 

app1a·computar inc. 
Apple, you' ll have the most extensive li brary in the personal 



Heath Faces Horizon 

John Dye remarked in his letter 
(August 1980 BYTE, page 18) that he 
cannot run his Heathkit H-14 printer 
with a North Star Horizon at any data 
transfer rate over 110 bps (bits per se­
cond). A simple reconfiguration of the 
Horizon headers, as designed by Don 

After you play

the Temple of Apshal 


you can play

Sticks and Stones for free. 


Within the 200 rooms and 
catacombs of the Temple of 
Apshal, untold treasures await 
you - the 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 DunjonquesfT"' 
series. 

Now, when you order the 
'"Temple of Apshal,"' you get the 
'"Sticks & Stones· board game 

-------------------------~ 
r Automaled Simulations. Deporrmenl BY 
1 P.O. Box 424 7. 1988 Leghorn srreet 
I MounlainView, Calitornia 94040 
II Please send me lhe 'Temple of Apshal' for:

i Cassette ($24.95) 

I TRS-80 0 16K, Level II 
I 
I APPLE Nol available 
I PET D 32KI 
I (Add $1.00 shipping and handling charge; plus 6% or 6Y2'l tox tor California resldenls. )
II Name ________________________~ 

II Acldress ________________________ _ 

I 
City, Stale, Zip _______________________ 

D Check enclosed. Charge to: D VISA D MoslerCord 


Amount $ _____ fl_________ Expiralion dale_____ 
 I 
I 

Or charge by phone: (800) 824-7888. aperalor 861. In Colllornla: (800) 852-7777. operalor 861. I 

-~~~~~~~~~~i:~~~~~~~~~~~~~~~~~~~------------~J 

Baker, will allow it to recognize the 
BUSY from the H-14. 

I have assembled three H-14s and in­
terfaced them with Horizon systems at 
4800 bps with no problems. Heathkit 
supplies a modification-instruction pam­
PGbsvhich allows you to obtain a 

signal on the printer's connector 
pin 4. This pin translates to pin 15, 

for no extra charge. In fact, if 
you're not satisfied with the 
'"Temple of Apshai; you can 
return it within l Odays and stlll 
keep '"Sticks &Stonesr 

tJ 

But don't wait, this special 
offer is limited. (We'll also send 
you a catalog outlining our 

other exciting com­
puter games). 

Disk ($29.95) 

0 32K TRSDOS 

D 48K Applesol t in ROM 

Nor available 

DB:XMIT CLK (DCE), on the Horizon 
motherboard. To accomplish the hand­
shaking, jumper the right configuration­
header at location 40 as follows: 

Connect pin 2 to pin 16 
Connect pin 4 to pin 14 
Connect pin S to pin 11 
Connect pin 7 to pin 8 
Connect pin 9 to pin 10 and 
Connect pin 12 to pin 12 of the 
right special-clock header at loca­
tion 2C. 

David M Koehler 
306 Timber Tri 
Lafayette IN 47905 

The APL Plot 

I was very pleased to see BYfE's 
August 1980 FORTH issue, since I am 
working part-time with FORTH doing a 
computer-aided design package to be 
used with the fine Mauro Engineering 
Proac plotter. Incidentally, the new 
product announcement for this plotter in 
the August 1980 BYTE (page 249) refer­
red erroneously to the unit as a printer 
in the heading. 

The self-replicating programs in "Pro­
gramming Quickies" (see "Self­
Reproducing Programs, " by Burger, 
Brill, and Machi, August 1980 BYfE. 
page 72) are a challenge that APLers 
cannot pass up. I have a 22-character 
line of APL that reproduces itself when 
executed, which was published a few 
years ago in APL News, a free publica­
tion of APL Press (not to be confused 
with Personal APL News, my publica­
tion, which is now part of the APL 
Market Newsletter from Southwater 
Corporation). Anyone who is interested 
should contact Eugene McDonnell of I P 
Sharp in Palo Alto, California. 

If we take the character string: 

and then print it and execute it, we get: 
A 

H -2 3 p 11 p • ' ' 1 +2 3p 11 p I t ' 

.t.A 
1 .. 23 :illo ''' H2 3o 11p''' 

The key to this line is the fact that the 
reshape function wraps around to the 
beginning of the right a.rgument. I hope 
that the following makes it dear what is 
happening: 

"' 1+2 3pllp'" 
' 1+ 2 3p11p ' 

110 t' ' 1~2 3pllp t t I 

' lt 2 3p11p ti 
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TRS-80* Mod«:l I Computer Owners ... 

Store Up to 350 Kbytes on a 5" Disk 
FORMATTED DISK STORAGE CAPACITY 

no :na 

········ ,li:il:~~~ilill; 
KIYTES 

...... " ....... .. ... 
110 110 

101.. 

The DOUBLER™. It packs almost twice the data on a disk track as your single-density 
system. Depending on the type of drive, you can store up to four times more data on one 
side of a minidiskette than you can store using a standard Model I mini-disk drive. 

• The DOUBLER™ reads, writes 
and formatseithersingle- or dou­
ble-density minidiskettes. 
• Proprietary design allows you to 
continue to run TRSDOS*, NEW­
DOS:j:, Percom OS-80™ or other 
single-density software without 
making any changes to software 
or hardware. Switch to double­
density operation at any conve­
nient time. 
• Incl ud.es DBLDOS TM1 a 
TRSDOS* compatible double· 
density disk operating system. 

Mini-Disk Systems 

Morn storage capacity. 
htgher reliabi li ty ~ from 
Percom. the industry 
leader One- . two• and 
three-drive oonligura­
ions 1n either 40- or 77­

track lormat. Fully burned-in From o ly 
$399 

TM 1r it.d~mark of Pe rcom 0 .nta Compan~·. Inc. 

• CONVERT utility, on 
DBLDOS™ minidiskette, converts 
fit.es and programs from single- to 
double-density or double- to sin­
gle-density. 
• The DOUBLERT.i-i circuit card 
includes high performance 
data separator, write precom· 
pensation circuits for reliable 
disk read operations - even with 
80-track drives. 
• Plug.in Installation - The 
DOUBLER simply plugs into the 
disk controller socket of your Ex-

r:;------------~ 
$20 PERCOM DlSCOUNT $20 

~2~ .!;!M_!! '!!,E ,:?'!,0~~D~'!!;!R_ $,2~ 


I COUPON I 
I worth $20 I 
I toward I 
I The Purchase of a I 
I DOUBLER™ I 
I 
I 

Coupon No. 810101 
xpires December 30, 1980 

Void where prohibited by law. 

I 
I 

pansion Interface, requiring no 
strapping or trace cutting. Expan­
sion Interlace disk controller may 
be completely restored to original 
configuration by simply removing 
the DOUBLER™ and re-installing
the original disk controller chip. 
• Works with standard 35-, 40-, 
77- and 80-track mini-disk drives 
rated for double-density operation. 
• Introductory price, including 
DBLDOSTM and format conversion 
utility on minidiskette, only 
$219.95. Use the coupon for even 
greater savings. 

Call toll-free, 1-800-527-1592, for the 
address of your nearest authorized Per­
com dealer. or to order directly from Per­
com. 

PERCOM DATA COMPANY, INC. 
211 N. KIRBY GAR LAND. TEXAS 75042 

12141272-3421 

PRICES ANO SPECIFICATIONS USJECT TO CHI\ GE WITHOUT NOTICE. • lradernark of Tandy Radio S hade Corpora tion \L1hlch ha~ QO re·l.nUOn!lhip 1n Piercorn Dftt.ft Com pl!'ny_ 
· PRICES DO NOT INCLUDE HIPPI G AND HANDLING CHARGES. i. 1·t ftdt'm l'l rk of Appara1 om pan~. Inc 



2)p llp '' '1~ 2Jp11p 1 I I 

' 1~2Jp11p I I 1 1~2)pllp 1 I I 

This is much shorter and also much 
simpler in conception than the other self ­
replicating programs given. It is not, 
however, a defined function, but an ex­
pression. l don't think it would be dif­
ficult to write an APL function that 
would produce its own visual represen­
tation, even without using the visual 
representation function which makes the 
question trivial: 

9:7+1~ 'f.'iED"' 
[J 1 R+1 ~R ' NYSRLP ' 

':/ 

This function returns its character 
form as a value, and only prints by 
default if that value is not assigned to a 
variable; the expression given earlier also 
yields a value and not just printing. 
Only LISP can improve on that, by 
returning a function as its value, rather 
than a character vector (character string 
to the rest of you). 

Other variants of this amusement 
have been worked out in APL before. 
Try creating two expressions, each of 
which gives the other as its value or its 
printed result, or a cycle of three or 
more. 

Mokurai Cherlin 
Director, Micro Systems Development 
APL Business Consultants Inc 

BSR CONTROL IN 

YOUR APPLE II 


THUNDERCLOCK PLUS 
TM 

AN INTERFACE FOR THE BSR X·lO 

• Control 	 AC outlets with vour BSA 
Command Console and APPLE II 

• All 	 22 BSR commands at you r pro· 
gram's linger tips 

• Up 10 128 separate diml bright levels 
• 	THUNDERWARE'S Scheduler sof t· 

ware will con trol AC outlets in the 
background, while you run another 
program in the loreground 

BOTH FEATURES ON ONE CARO 

A REAL·TIME CLOCK/CALENDAR 
• Provides mon1h, dale, day·oi ·week. 

hour, minute, and second 
• Sohware selectalile time formats: 24 

hour or AM/PM ASCI I string, or as 
numeric va lues 

• Provides in1errup1s which ca11 be en· 
ab led or disabled under so ftware con· 
1101 

• On board battery allows accurate time· 
keeping lor up to 2 years even with 
your APPLE turned off 

• On-hoard f irmware makes the THUNOERCL OC K PLUS"excep1iona!ly easy 10 use 
• Read or set l ime, con trol interrupt$, and send BSR commands wi th simple BASIC 

'INPU T' and 'PR INT' statements 
• Completely APPLE II compa ti ble: INT and FP BASIC or PASCAL with Uni1support 
• Sp,ecial introductory prices end Jan 15, 1981 

THU Nll ERC LOC:K PLUS~~........ .. ..... .Sl 19.00 

Clock, BSA interlace, and User's manual 
THUNOERWARE SC:HEOULER ........524 .95 
Diskette with Scheduler, examples, demos, 
and Scheduler manual 
PASCAL SOFTWAR E......... .. .. .. .... ... ...$19.95 

Oiskeue with PASCAL Unit for clock and 
BSR in1erface 
TO ORD ER TOLL FREE (V ISAJMCl CALL: 
800- 227-6204 Ext. 307 (Ou1side Cal ifornia) 
800-632- 2131 Ext. 307 (Calilornia Onlyl 
Call~or nllt resldenls add 6% Hlln 1ax 
BSR X·10 °'a l•adamark of BSR (USA I LTD. 

APL Computer Language Specialists 
POB 1131 
Mt Shasta CA 96067 

Thlef-Reproduth ing Programth 

We are rather amazed and amused by 
the "Self-Reproducing Programs" (see 
the "Programming Quickie ," by Burger, 
Brill, and Machi , August 1980 BYTE, 
page 72). We were amazed by the 
elegance of the "optimal" C program 
presented (especia lly given C's notable 
lack of expressive power), and amused 
by the proposed LISP solution (which , 
by the way, won't work. What was pro­
posed wilt not evaluate to a function ­
it needs an enclosing DEFUN or 
DEFJNE) . 

Consider the problem of creating an 
expression which evaluates to itself . A 
microsecond's thought usually yields a 
constant, usually 1. Indeed, any friendly 
APL or LISP interpreter would be more 
than happy to return 1 when 1 is typed 
to it. However, many people would 
claim that 1 is data, and not a program. 
For the sake of this letter, we will pay 
homage to this unfounded prejudice, and 
go "up" a level in our analysis. 

The canonical "program" in the 
lambda calculus which reduces to itself 
is: 

PUT TIME AND 


·=\TfT ;!: - ., .· /~ rj·· 
-~-· ~ ' -~~- ~~ ~ 
.~....,.,-~V: 

• · · ' • .111111111m1 ' .~;, 

SEE YOUR DEALER 

OR WAITE FOR INFORMATION: 
THUNOERWAREINCOAPORATEO 
P0. Box 13322, Oakland, CA 94661 

APPLE II Is a H•d•ma.k of APPLE COMPUTER, INC 

The first (Xx.xx) is the "program" and 
the second (Xx.xx) is data to the pro ­
gram . When this "program" is 
"executed" the formal parameter x is 
bound to (Xx.xx) parameter of the pro­
gram (x), then x is concatenated with 
itself once (this is what XX means), and 
then this value is returned . (You may 
find it instructive to compare this with 
the "optimal" C program.} 

We shall try to emulate this in LISP. 
The first attempt yields: 

((lambda (x) (list x x) )(lambda (x) 
(list x x))), 

however, this fails because the data part 
will get evaluated. We can try: 

((lambda (x) (list x x))'(lambda (x) 
(list x x))) 

but this only yields: 

((lambda (x) (list x x)}(lambda (x) 
(list x x))), 	 . 

which is missing the quote mark . An in· 
teresting hack is to change the way 
lambda evaluates by executing (macro 
lambda form (list 'quote form)). The 
first attempt above will now work 
because when (lambda (x) (list x x)) is 
evaluated it will return a copy of itself, 
which is what we want. However, there 
are those that would claim this is 
cheating because we have implicitly 
changed the behavior of the evaluator. 
We will admit this objection and con­
tinue with our analysi.s. 

After much mushing a.round trying to 
get the quote mark back in we stumble 
upon: 

((LAMBDA (lAMBDA}(LIST(LIST 
'LAMBDA '(LAMBDA) 
LAMBDA)(LIST 'QUOTE 
LAMBDA))) 
'(LIST (LIST 'LAMBDA 
'(LAMBDA) 
LAMBDA}(L!ST'QUOTE 
LAMBDA)}) 

which does what we want. Note that 
this uses no PROG, SETQ's or 
REPLACx's. Also note that the lambda 
variable need not be named lambda , this 
is merely a hack. It is trivial to make a 
program out of this expression by 
throwing up the necessary DEFUN's: 

(DEFUN PRINTME() 
((LAMBDA (lAMBDA)(LIST 
'DEFUN 
'PRlNTME'O(UST(USTLAMBDA 
'(LAMBDA) LAMBDA) (LIST 
'QUOTE LAMBDA))) ) 
'(LIST 'DEFUN 
'PRINTME'()(LIST(LIST 'LAMBDA 
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The new HEI Model 1'21-4 card 
reader handles marked and 
punched cards interchangably, 
including many colors of pen or 
pencil. Absolutely no operator 
adjustment required. Includes a 
number of switch-selectable features for 
application tailoring without extra cost. 
• 	 Reads strobe marks right or left, or self-clocking on both 

80 column punch and mark-sense cards. 
• 	 RS-232 ASCII output (with Holleri1h to ASCII conversion 

if necessary), or parallel TTL output. 
• 	Six in-per-sec. card feedthru, or auto return to the front 

after read. 
A built-in self test feature checks all 13 channels with a 
diagnostic card. The Model 121-4 operates on 50/60 CPS. 
Specify voltage as either 11 O or 230 VAC. 
The Model 121-4 is the most flexible and capable hand-fed 
card reader on the market at any price, and the price is right. 
You'll find it to be ideal for a variety of inventory control and 
data collection tasks. Call or write for more information on 
the latest optoelectronic solution from HEI. 

The Optoelectronlc Speclall1t1 

HEiine. 

Jonathan Industrial Center• ChHka, MN 55311•112/441-3510 
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'(LAMBDA) LAMBDA) (UST 
'QUOTE LAMBDA)}))) 

However, neither of these two solu­
tions would be written that way in a 
modern USP (eg: MacLISP or Lisp­
MachineLISP, instead using the back­
quote facility they would be written: 

((lambda (x) '(.x ',x)) '(lambda (x) 
'(,x',x ))) 

and: 

(DEFUN PRINTMEO 
((LAMBDA (X) 'C@X', X))) 
'(DEFUN PRINTME ()((LAMBDA 
(X) '(,@X', X))))) 

The real way it would be written in 
MacllSP is (DEFUN PRI TME () 
(GRlNDEF PRINTME)). This whole ex­
ercise reaUy isn' t very interesting in LISP 
because this sort of thing is done 
routinely . Routines are constantly being 
consed up by other routines, and macros 
which write their own macros are be­
coming a standard tool. LISP doesn't 
discriminate against something just 
because it is code. 

Daniel Weise 
NE43-838 
MIT Laboratory for Computer Science 
545 Technology Sq 
Cambridge MA 02139 

Leedex I Sup'R' Terminal 

Incompatibility 


Any BYTE reader who owns an Apple 
II system and is considering expanding 
to 80 columns may be interested in my 
experience with the Leedex monitor and 
the Sup'R' Terminal RF (radio-frequen­
cy) modulator board. While the Leedex 
mon.itor is an excellent value and per­
forms well with the standard 40-column 
Apple II , I found it impossible to get a 
clear display while using it in conjunc­
tion with the Sup'R' Terminal board. 
Repeated efforts at adjusting both the 
board and the monitor failed to produce 
a legible display. The only solution pro­
ved to be using another monitor, namely 
a Hitachi. 

Sunll Subbakrlshna 
Shakti Systems 
Wilmette IL 60091 

Bar-Code Reader as Light Pen? 

Before reading Carl Helmers's editorial 
"Bar Codes, Revisited .. . " (April 1980 
BYTE, page 6) on the Hewlett-Packard 
HEDS-3000 bar-code data-i!ntry wand, I 
considered the possibility of buying a 
light pen for my Apple II. Afterwards, I 
couldn't see buying two pieces of equip­
ment when one might do both jobs. 
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That is, can the wand be altered so as to 
become a light pen? 

John Gibbs 

If you don't activate the infrared LED 
(light-emitting diode) in the HEDS-3000, 
you can certainly sense light corning into 
the wa11d from an external source, such 
as the video display 's CRT (cathode-ray 
tube) . There might be problems in 
matching the wave length of the light 
from the CRT to the spectral sensitivity 
of the infrared phototransistor in the 
wand ... CH 

Telecommunication Options 

I enjoyed Carl Helmers 's June editorial 
very much. (See "The Grass Roots Elec­
tronic Post Office, or, How Electronic 
(and Private) Mail Is Already Here," 
June 1980 BYTE, pages 6 thru 10.) The 
prospect of using my terminal for rapid 
and inexpensive communication is very 
exciting. 

The costs you mention for sending 
computer messages using voice telephone 
!ines can be greatly reduced by taking 
advantage of the digital communication 
provided by Telenet o r Tymnet. This is 
easily done by means of The Source or 
MicroNet information services. Elec­
tronic mail can be sent with The Source 
for $8.50 per hour of connection time 
counting both send and receive time dur­
ing "nonprime" hours, but not counting 
the ini tial charge. Similarly, MicroNet 
charges $10 per hour (for both send and 
receive) and has a lower initial charge. 
ln addition, both systems permit users to 
chat on-line with other users through 
their respective terminals. 

Robert W Hosken 
Avatar Exports 
21515 Hawthorne Blvd #432 
Torrence CA 90503 

According to my table of telephone 
rates, the cost for a one-hour telephone 
call from New Hampshire to California 
during the 60% discount time period 
(which Carl Helmers used as an exam­
ple) would be $9.65. The cost would be 
less, of course, for a call over a shorter 
distance. 

Using The Source or MicroNet has the 
benefit that the two correspondents do 
not have to send and receive simulta­
neously and opens the possibility for 
multiple recipients of the same com­
munication . . . RSS 

Info on Micropolis Software Wanted 

The Micropolis Users Group (MUG) is 
an association whose desire is maximiz­
ing the use of the Micropolis-supplied 
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software. As part of this endeavor, we 
are compiling a directory of all software 
that runs on MDOS or Micropolis 
BASIC without requiri.ng a second 
operating system (such as CP/ M). I 
would appreciate suppliers of such soft­
ware informing me of their products. 

Of course we are also always in­
terested in new members . Membership is 
$12 per year for twelve monthly 
newsletters. 

Buzz Rudow 
Mkropolis Users Group 
604 Spr!ngwood Cr 
Huntsville AL J580J 

6809 Time·Sharing 

Don Kinzer's article in the June 1980 
BYTE ("A Time-Sharing/ Multi-User 
Subsystem for Microprocessors, " page 
122) describes how a sixteen-user time­
sharing system can be implemented. The 
system, based on a 6800 microprocessor, 
uses a minimum of hardware and soft­
ware . However, using the new 6809 pro­
cessor, even less hardware and software 
is required. 

The first savings of hardware occurs 
at power-up / reset. Most processors, in­
cluding the 6800, accept a nonmaskable 
interru pt (NMI) at any time-even at 
reset. Obviously, if an NMl occurs 
before the stack is initialized correctly, 
the program will bomb. The problem is 
usually solved by adding a special circuit 
that disables all interrupts until the pro­
cessor is properly initialized (as shown in 
figure 4 of Kinzer 's article). 

On the 6809, the NMI is blochd until 
the first load of the system stack pointer 
(SP ). Thus, no special reset circuitry is 
needed. After initialization is complete, 
the stack pointer is loaded to enable the 
NMI. Note that most interrupt timers 
must still be initialized; when using the 
6809, simply use the RESET signal to 
clear the timer to a known state . 

The 6809 allows direct addressing 
anywhere in the memory map. By use of 
a direct page (DP) register, the 
64 K-byte addressing range is divided in­
to 256 pages . In a time-sharing environ­
ment, the DP register c.:iuld be loaded 
with a different value for each user, 
resulting in each user accessing a dif­
ferent 256 bytes of temporary storage . 

An alternate method of implement ing 
a time-sharing/ multi-user system is with 
the 6829 memory-management unit 
(MMU). The MMU expands the address 
space of the 6809 from 64 K bytes to 2 
megabytes. Each MMU can handle four 
concurrent tasks; the address space of 
each task can be fully protected from 
other tasks. In addition, a to ta l of eight 
MMUs can be used in a system, 

Letters continued on page 298 
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Time events in four operating modea-cmtiruJ. 
ous. single shot, frequency oomparison, and 
pulse width oomparison. lndudes three 16-blt 
interval timers, plus flexible patch area far 
extemal in.terface. Programmable intemlpts, 
on-board ROM, and much more. 

7720A Parallll lnllrfacl.Twobi·directional 8-bit 
VO ports will connect your Apple lo a variety d 
parallel devices, including printers, paper tape 
equipment, rurrent relays, extemal on.kJff 
devices. FWl featured, programmable inter· 
rupts, supports OMA daisy chaining. 

78118 ArlllrnetJc Proceuor. lnte.rfaces 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 funcli.ons. Progtammed1/0 
data transfer, much, much more. 

7710A Alyncllronoua Serial lntlrfacl. Confonn· 
'ing to RS-232.C A thru E 1978 standard, this 
card will drive a variety of serial devices such as 
CRT terminals, printers, paper tape devices, or 
a>.mmunicate with any standard RS-232 device, 
including other computers. Full band-shaking, 
and fully compatible with Apple PASCAL! 

7470A 3% 8CO A/O Co!Mnlr. C.onverts aDC 
voltage to a BCD number for oomputerized 
monitoring and analysis. Typical inputs include 
DC inputs from temperature or pressure 
transducers. Single channel A/D, 400 ms 
per conversion. 

7490A GPIB IEEE 488 lnltffacl. A true imple­
mentation of the IEEE 488 standard-the 
st.andard protocol for instrumentation and test 
devices. C.ontrol and monitor test instruments 
such as digital voltmeters, plotters, function 
generators, or any other device using th.e 
IEEE488. 

7114A PROM Module. Permits the addition to or 
replacement of Apple II finnware without 
removing the Apple UROMs.. Available with 
on-board enableJdisable toggle switch. 

7500 AWire wrap Board. For prototyping your 
own designs. 

7510A Soldtf loard. 

7HOA Exlencler Boord. 

70181. 18K Dynamic Memory Add-On. 

Watch this 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 compute.r .-etailer. The CCS 
product line is available at over 250 locations 
nationally, including moot that carry the Apple. 
Or circle the reader service number on t:hls ad. 

Apple II. i\pple U Plus, and Applesoftare trademarks 

of the Apple C~rpomtion. 


ccs makes rhe difference. 

http:requiri.ng


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. 

ff you want to do business with an Apple, weve got 
tools to connect the Apple to standard business printers and 
tenninals. Or to moderns, for communications 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, weVe 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 ND converters and interval timers with 
external interface. 

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 II can be, 
see things our way. Because for serious users with serious 
uses for the Apple, weve got the tools. • 

California Computer Systems 
250 Caribbean Sunnyvale. CA 94086 (408J 734-5811 
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The Challenger BP OF. 

The general purpose microcomputer 
was first introduced as a computer 
for hobbyists and experimenters . 
However. as the industry has grown, 
microcomputers have become 
specialized for personal use or for 
small business use. There is virtually 
no computer for the serious experi · 
menterwith one important exception. 
the Ohio Scientific Challenger 8P. 

The CSP is unique in that it incor· 
porates the features of state-of-the· 
art personal computers, with the 
memory and disk storage capacity 
of business computers, along with 
the " mainframe" bus architecture 
and open ended expansion capability 
of industrial control computers . 

Personal Computer 
Features 
The C8P DF's specs 
beat all personal 
computers hands 
down. It executes 
instructions two 
to three times 
faster. and 
displays more 
alphabetic 
characters 
on its screen 
than other 

models. It has upper and lower case 
and graphics in 16 colors . The C8P 's 
standard 110 capabilities are fa r 
more extensive than any other com­
puter, with joystick and keypad inter­
faces , sound outpu t, an 8-bit DIA 
converter. 16 parallel 1/0 lines, 
modem and printer interfaces , AC 
remote control and security monitor 
interfaces and a universal acces­
sory port that accepts a prom blaster, 
12-bi t analog 1/0 module. solderless 
prototyping board and more . 

Ohio Scientific offers a large library 
of personal applications programs, 
including exciting action games 
such as Invaders and Star Trek, 
sports simulations, games of logic 

and educational games, personal 
applications such as biorhythms, 
calorie counter, home programs 
such as checking and savings 
account balancers and a home 
budgeter just to name a few. A new 
Plot BASIC makes elaborate anima­
tions easy, and music composi tion 
program allows you to play complex 
multi-part music through the com­
puters DAC. 

At the systems level the machine 
comes standard with OS-650, an ad· 
vanced disk operating system with 
Microsoft BASIC and an interac tive 
Assembler Editor. Optional software 
includes UCSD PASCAL and 
FORTRAN and an Information 
Management System (OS-MOMS). 
Dozens of independent softwa re 
suppl iers now also offer personal 
programs for the C8P. 



puter explorations. 

Business Computer Features 
The C8P OF utilizes dual 8" floppy 
disk drives which store up to eight 
times as much information as per­
sonal computer mini-floppies, and 
an available double-sided option 
expands capacity to 1.2 megabytes 
of on-line storage. The C8P OF is 
compatible with Ohio Sc ienti fic 's 
business computer software. in· 
eluding OS-65U an advanced oper­
ating system. and an In formation 
Management System (OS-O MS) with 
supplementary inventory, accoun t­
ing, A/R·A/P, payro ll, purchasing, 
estimation, educational grading and 
financial modeling packages. The 
system also supports word process­
ing (WP-3) and a fully integ rated 
small business accounting system 
(OS·AMCAP V1 .6). The C8P DF's 
standard modem and printer ports 
accept high-speed matrix printers 
and word-processing printers directly. 

Home Control and 
Industrial Control 
The C8P OF has the most advanced 
home monitoring and control capa· 
bilities ever offered in a computer 
system . It incorporates a real time 
clock and a unique FOREGROUND/ 
BACKGROU ND operating system 

which allows the compu te r to 
function with norma l BASIC pro­

grams. at the same time it is 
monitoring externa l devices. 
The C8P DF comes standard 
with an AC remote contro l 

interface , which 

allows it to control a wide range of 
AC appliances and lights remotely, 
without wiring , and an interface for 
home security systems which moni­
tors fire, intrusion, car theft, water 
levels and freeze r temperature. all 
without messy wiring. In addit ion, 
the C8P OF can accept Ohio Sc ien­
ti fi c 's Votrax voice 1/0 board and/or 
Ohio Scientific 's new universa l 
te lephone interface (UTI). The te le­
phone interface connects the com­
puter to any telephone line. The 
computer system is able to answer 
calls, initiate calls and communicate 
via touch-tone signals, voice output 
or 300 baud modem signals. It can 
accept and decode touch-tone 
signals, 300 baud modem signa ls 
and record incoming voice 
messages. These features collec­
tively give the C8P OF capabilities to 
monitor and control home functions 
with almost human-lfke capabilit ies. 

For process control applications, a 
battery back up calendar clock with 
automatic computer res tart capabili · 
ties is avai lable. Ohio Scienti fic 's 
unique accessory ports allow the 
connection of a nearly unlimited 
number of 48 li ne pa ra llel 1/0 cards 
and 12-bit high speed instrumenta­
tion quality analog 1/0 modules to 
the compu ter by inexpens ive 16-pin 
ribbon cables. 

Exploring New Frontiers 
Ohio Scienti fic 's vocalizer software 
processes normal BASIC print state­
ments with convent iona l spe lli ngs 
and speaks them clearly in real -time 

on computers equipped with the UTI 
(CA-158 or CA-14A). This voice out­
put capabili ty, combined with the 
CSP's remote control, remote sens­
ing, te lephone interface capabilit ies 
and reasonable cost open up new 
frontiers fo r computer applications. 

Documentation 
The C8P DF is not a beginner 's com­
puter and doesn't come with begin· 
ner's documenta tion. However, Ohio 
Scienti fic does offer detailed 
documentation on the computer 
which is meaningful for experts, 
including a Howard Sams produced 
hardwa re service manual that in­
cludes detailed block diagrams. 
schematics, parts placement dia­
grams and parts lists. Ohio Scient ific 
is now also offering fully 
documented Source Code in 
machine readable form for OS-650 , 
the Cha llenger 8P's operat ing 
system allowing experimenters and 
industrial users to customize the 
system to their specific applications. 

What's Next? 
Ohio Scientif ic is working on a 
speech recognizer to complement 
the UTI system, with a several hun­
dred word vocabulary. The company 
is also developing an 8 megabyte 
low-cost, add-on hard disk for use in 
conjunction with natural language 
parsing to fu rthe r advance the state­
of·the-art in small computers. The 
modular bus architec tu re of the CSP 
assures system owners of being 
able to make use of these new 
developments as they become 
available just as the owner of a 1976 
vintage Challenger can directly plug 
in voice output, the UTI and other 
current state-of-the-art OS I 
products. 

The CSP OF with dual 8" floppies, 
BASIC and two operating systems 
costs about $3000, only slightly 
more than you would pay for a dual 
mini-floppy equipped personal com­
puter with only a frac tion of the 
capabilit ies of the C8P. 

For more information and the 
name of the dealer nearest you, 
call 1-800-321·6850 toll free. 

F 

1333 SOUTH CH ILLI COTHE ROAD 
AURORA, OH 44202 • (21 6) 831 -5600 
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Multimachine Games 

Ken Wasserman and Tim Stryker 


Mach 2 Software 

96 Hammersmith Apts 


Danbury CT 06810 


There you are, staring into a poor dumb tube, spend­
ing hours trying to wheedle, cajole, flatter and coax your 
machine into coughing up a few more points, or maybe 
into reluctantly admitting every now and then: "YOU 
WIN 111(bell)(bell)J11" How much satisfaction is there in 
that, really? How much challenge? So you beat the com­
puter. So what? So the computer beat you. Who cares? 
Do you ever long for a scenario something like the 
following? .... 

Tonight will be the final, deciding match of the battle 
series-the winner will have won the regional computer­
club title and will be eligible for the national playoffs next 
month in San Diego. As you and your worthy opponent, 
both dressed in black, enter the room , a hush falls over 
the gathered assembly. You approach your respective 
consoles, and, at a prearranged signal from the presiding 
judge, the game begins. 

The screen before you contains a wealth of information 
about the status and positioning of your various forces. 
You have two "windows" onto the field of play, one 
centered on your base, the other on your current tank. 
You see no sign of your opponent or his base in either 
window, for the field of play is very large: you know that 
he is out there somewhere, but, as the game begins, you 
have no idea where. 

As you begin to move your tank out of your base , you 
find that it stays centered in its own window, thereby 
making previously unseen portions of the field visible to 
you, while, from the point of view of your base (which is 
immobile) your tank appears to move away from win­
dow center until shortly it disappears off the edge. Quick­
ly reconnoitering your base perimeter, you begin to lay 
down mines to protect it from invasion. (These mines are 
visible to you but not to your opponent, to whom a 

Cassettes containing Flash Attack for the PET, at $15 
each, and kits containing all the hardware needed to 
run Flash Attack and other games on the PET, in­
cluding CB2 sound, at $15 each, are available from: 
Mach 2 Software, 96 Hammersmith, Danbury CT 
06810. 

Quickly reconnoitering your base 
perimeter, you begin to lay down 
mines to protect it from invasion. 

square filled with one of your mines looks just like a 
stretch of virgin grassland.) As you do this, the steady 
clickety-click you hear from your opponent's keyboard 
tells you that he is not exactly idle either- he is probably 
mining the area around his base. 

Or perhaps his base is well protected by mountain 
ranges , and he is now alrea.dy actively seeking yours? Or 
maybe he has decided on the decoy ploy, and is building 
and mining an entirely false base to confuse you? You 
have no way of knowing! 

Running out of mines, you frantically return to your 
base to restock, then rush out again to complete the min­
ing operation. Suddenly you hear the sound of a mine ex­
ploding. Has your opponent run across your mine field 
already? Or did he, in his own haste, run afoul of one of 
his own mines? Thankful you had the foresight to make 
your mine fields orderly, you investigate: one of them is 
missing! Your opponent's tank is now badly damaged, 
but there are still four more where that one came from, 
and, more important, he now has some idea as to where 
your base is. 

Out of mines again, and unwilling to return to base to 
restock, you are unable to patch the breach-instead, 
you take off after the intruder, and suddenly-there he is! 
His tank appears within your tank window! You 
fire - and miss-he maneuvers, fires-and hits you! 

Your tank goes into condition yellow-you maneuver, 
fire-and miss- fire again-a hit! His tank, which was in 
condition red from having hit the mine, is completely 
destroyed, but you know that the second of his supply of 
five tanks has now been made available to him back at 
his base, wherever that is. Quickly slipping into a nearby 
forest to survey the area, you suddenly run across what 
can only be his second tank! 

You reason as follows: in order for his second tank to 
have gotten back to this area as fast as it did, his base 
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must be nearby. Accordingly, you ignore the fact that his 
tank begins firing at you, opting instead to try to catch a 
glimpse of his base in your tank window before your tank 
is destroyed. 

You maneuver- are hit!- your tank is now in condi­
tion red, and you find it difficult to move prop­
erly-nevertheless you forge ahead- there is his base! 
You move again , and hit a mine-your tank is destroyed! 
However, rememberii;g the coordinates your tank was at 
when you saw his base, you make a lightning mental con­
version from rectangular to polar coordinates. and, 
shouting insults across the room to distract your oppo­
nent's attention, you swiftly key the polar data into your 
angle and range registers and fire off an intercontinental 
ballistic miss ile from your base. A high, falling whistle is 
heard, followed by a colossal explosion. 

A deathly quiet ensues: your condition display glows 
with the word "SUPREME, " while on your opponent's 
screen you know the condition to be "DEFUNCT." You 
have triumphed in the first game of tonight's seven-game 
match-as you glance across to see the look of fierce 
determination on the face of your opponent, you realize 
that the remaining games may not be won so easily. The 
judge, looking at both players, slowly raises his hands, 
and the second game begins. 

Creating a Game 
The creation of such a game may not be as far beyond 

your capabilities as you might think: the above game, in­
clucling all features mentioned, and more, has already 
been implemented for use on a pair of lowly 8 K-byte 
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Commodore PET computers, under the name of Flash 
Attack. (See photos la and lb.) 

A pair of 16 K-byte PETs, TRS-80s, or Apple Us should 
allow the development of even more outrageous games of 
this general type, perhaps involving quicksand pools, 
laser weaponry, or aerial reconnaissance, to name a few 
possibilities. The game could even conceivably be 
generalized to include more than two players, leading to 
situations in which teamwork and treachery could 
become determining factors in a game's outcome. 
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Photo 1: A typical game of Flash Attack fully underway. The 
photos la and lb show the display screens seen by each of the 
two players. The two rectangular "wiridows" seen on Mch 
screen represen t a limited v iew of each player's base and tfie 
view from his active tank. By presenting only incomplete infor­
mation to each player, the skill necessary (along with the cor­
responding sense of accomplishment) is increased. 
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The game hinges on the players' 
judicious use of incomplete informa­
tion . 

The basic factors that go into making a game like this 
interesting are threefold : 

1. 	 More than one human player is involved in the game. 
Rather than having the user compete against the 
machine, the machine is utilized to permit two or 
more people to compete with each other in ways that 
would be impossible without the aid of the machine. 

2. 	 Success in the game hinges on the players' judicious 
use of incomplete information. Although the game 
may, in fact, be entirely deterministic in the sense 
that each legal move a player proposes gets put into 
effect without the intervention of any randomizing 
influence, the fact that each player has only a limited 
notion as to what his opponents are up to lends a 
definite element of suspense and calculated risk ­
taking to the game. 

3. 	 The game is played in real time: one's options are 
constrained not so much by the rules of the game as 
by one's own fleetness of hand and mind (or lack 
thereof) . 

Many conventional board games, and virtually all con­
ventional card games, embody factors 1 and 2. Many 
video pinball parlor games, such as Atari's Pong and 

Tank, embody factors 1 and 3, while most of the rest of 
the available microcomputer game software embodies 
either none of these factors (computer chess, backgam­
mon, etc), factor 2 alone (Star Trek, Adventure, etc), or, 
in exceptional cases, factors 2 and 3 together (real-time 
Star Trek, etc). 

It is interesting to note that, of all the major league 
sports, the one that embodies all three of these facto rs 
most fully is football - this may be the reason why the 
sport is so overwhelmingly popular. 

Bringing all three of these factors together in a single 
computer game virtuaily requires that more than a single 
console be used. Since, to most of us , a requirement for 
multiple consoles is equivalent to a requirement for 
multiple machines, the issue that will be addressed here 
is : what is needed in the way of hardware and software to 
support the implementation of multimachine games? 

Two-Machine Games 
In the case of two-machine games, the answer turns out 

to be surprisingly simple and inexpensive. Most 
microcomputers come already supplied with a general­
purpose, 8-bit, parallel l/O (input/output) port poking 
out the back someplace. For those that do not, an add-on 
port of this type can generally be purchased at nominal 
expense. As in the PET, the port should ideally have the 
property that, even though configured for output, it will 
still return a correct reading of the states of the pins in­
volved when a "read" operation is performed on it. 

Also, as with the PET, the port should represent the 
high state upon output by means of a passive pull-up 
resistor. Ports not satisfying these conditions may still be 

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

R2l/O 
S-100 ROM , 

RAM & 1/0 
BOARD 

ECT's R21/0 is an S-100 Bus 110 Board with 3 Serial 
1/0 Ports (UART's). 1 Parallel 1/0 Port. 4 Status Ports, 
2K of ROM with the 8080 Apple Monitor Program and 
2K of Static RAM. 

$295.00 

RM-10 
S-100 
RACK MOUNT 
CARD CAGE 

ECT's RM-10 is a rack mount 1O slot Card Cage wi th 
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 1O 
connectors and guides and the PS-1 SA Power Supply 
(15A @ av. 1.SA @ ± 16V). $295.00 

ELT'ELECTR0N1c coN1RoL ncHNoLiGv·;;:1) 686-8080 
763 Ramsey Ave., Hillside, NJ 07205 
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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 OMS Series is avail­
able with Bank Select (OMB6400) or without 
( DM6400) and utilizes industrial quality con­
struction, provides outstanding reliability, 
and Is backed by dedicated customer service 
and a one year guarantee. 

The DMB6400 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 
tor 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. 

mm:'IGroup l 
A Dlvlslon of MEASUREMENT systems &. controls 

Incorporated 

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 UNBEAT­
ABLE S-100 Memory. 

867 North Main St. I Orange, Callf. 92668 I (714) 6334460 
TWX/TELEX: 678 401 TAB IRIN 
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If your dealer doesn't carry Series D Multimeter,.; 
yet, rail this number. We'll be happy to tell you 
who does. 1 ·800·426·9182 
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Listing 1: Listing of the program used to tes t tl1e cable described 
in figu re 1. 

100 REM*** PROGRAM TO TEST II-HER­
11 0 REM*** MACHINE COMMUNICATI ONS 
120 RE M* ** 
2 00 GO SUB 10000 
2 10 IF PEEK(59471 ) AND 16 THEN 26 0 
220 GET 5 $ 
230 IF S$ .... 5$ CHR$ ( 0) 
240 GOS IJB 10200 

= THEt-~ = 

= neu2 5 0 I F 5 $ THEN 999 
260 GOSUB 10400 
2 7 0 PRINT R$; .....2 8 0 IF R$ <> THEM 220 
9 9'9 EMD 
1000 0 REM*** 
10 010 REM*** ROUTINE TO I NIT I ALIZE POR T 
10020 REM*** I NPUTS : NONE 
10030 REM*** OUTPUTS : NON E 
10040 RE M*** 
10050 POKE 59471 1 255 
10060 POKE 59459 2551 

10070 RETURN 
10200 REM*** 
10210 REM*** ROUTINE TO SEND BYTE 

used as long as there is provision made within them for 
individually programming each bit position to be either 
input or output (examples of the use of such ports will not 
be given here). 

What is needed, then, is an arrangement that will allow 
a byte at a time to be transferred from either machine to 
the other. Figure 1 gives the wiring diagram for the cable 
needed; as you can see, each bit position on each machine 
is simply directly connected to the corresponding bit 
position on the opposite machine. This is true for all bits 
except for the 24 bit, labeled ASYM, which is grounded 
on one machine and left floating high on the other. The 
whole package, including connectors, should cost less 
than $5 . 

Listing 1 contains a program designed to test the cable. 
It is designed for use on a pair of PETs, but, with minor 
modifications, it should be capable of supporting any 
pair of machines with ports satisfying the conditions 
discussed above. With the cable in place, and with both 
machines running this program, what should happen is 
that any keys hit on either machine should be displayed 
on the screen of the other. Type a shift-Q (not the STOP 
key) to exit the program and return to BASIC. 

The three utility routines of interest here start at lines 
10000, 10200, and 10400, respectively . The routine at line 
10000 simply initializes the port: location 59471 is the 
PET's User Port l / O data register, while 59459 is the 
register used to configure the data pins for input and out­
put. The POKE in line 10060 configures all eight pins as 
output. 

The SEND routine at line 10200 may be called 
whenever it is desired to send a byte to the opposite 
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10220 REM*** I NPUT: SS = BYTE TO BE 
10230 REM*** SENT 
10240 REM* ** OU TP UTS: NONE 
10250 REM** * 
10260 HN = INTCASC( SS )/ 16) 
10270 LN = ASCCSS >- HN* l6 
10280 POKE 59 47 1,LH+128+32 
10290 I F PEEKC59471) AND 128 THEN 10290 
10300 POKE 5947 1,HN+ 128+64 
10310 IF PEEK<594 71) AN D 128 THEN 10330 
10320 GOTO 103 10 
10330 POK E 59471,25 5 
10340 RETURH 
10400 REM*** 
104 10 REM*** RO UTI NE TO RECEIY E BYTE 
10420 REM*** INPU TS : NONE 
10430 REM*** OUTPUT: RS = BYTE RECEIVED 
10443 REM*** 
10450 I F PEEKC59471) AND 64 THEN 10450 
10460 LN = PEEKC59471) AN D 15 
10470 POKE 59471 , 127 
1A4R~ IF PEEKC59471) AND 32 THEN 10480 

10490 HN ~ PEEKC59471 ) AND 15 
10500 POKE 59471,255 
10510 RS = CHRSCHN*16+ LN) 
1052 0 RETURN 

machine. However, the opposite machine must call its 
own RECEIVE routine, at line 10400, in order for the 
transfer to take place. There is a potential pitfall here: if, 
when writing your own code to use these routines , you 
create a situation in which both machines are trying to 
send a byte to the other at the same time, or if both 
machines try to receive a byte from the other at the same 
time, both will "hang. " 

The programs running on the two machines must be set 
up in such a way that whenever one of them decides to 
send a byte, the other realizes this and sets up to receive 
it. Given this fact, the purpose of the ASYM bit in figure 
1 becomes evident : it guarantees that start-up problems 
will not arise when running identical copies of a single 
program in both machines. Consider yourself in the posi­
tion of the program in listing 1 as you begin running; 
eventually you would reach the point where you would 
like to start up a dialogue with the other machine. 

Question: should you send a byte to the other machine 
first, or receive one? You and the other machine had bet­
ter come to complementary conclusions as to which to do 
first . Solution: you use the setting of the ASYM bit to 
decide . This is exactly what happens in line 210 in the 
listing. If, upon reading the port contents, you find that 
the 24 bit is high, you receive first ; otherwise you send 
first. From that point on, in this example, you simply 
alternate sending and receiving, and everything Is tine. 

Let's take a closer look at what is actually involved in 
transferring a byte using this scheme . The nine lines 
shown in figure 1 can be broken down into four groups: 

• GND. This is a signal ground, which must be present in 
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MACHINE A 
8-BIT 1/0 PORT 

DATA 2 

DATA I 

DAT A 0 

GROUN D 

MACH INE B 
8 · BIT 1/0 PORT 

Figure 1: The cable arrangement needed for connecting two PETs in game-playing configuration . Each machine nms the same pro­
gram. and exchanges relevant information, one byte at a time, with the opponent's computer. The bit labeled 2• determines the initial 
s tate of each machine and, thus, whether it first transmits or receives. 

DRC\I 

I 

\ I 

x 7 

Figure 2: Timing diagram for information transfer usin~cable scheme of figure 1. Th e transmitting computer puts information on 
the DATA lines , low-order nybble first , and brings the LNR line low. The receiving computer brings the DRCV line low when the in­
formation has been accepted. The process is repeated for the l1igh-order nybble, but HNR is used to indicate the presence of new data. 
When DRCV is brought high, the transmitter and receiv er fun ctions reverse. 

order for the two machines to have a common reference 
voltage. 
• DATA 0 thru 3. These lines, which are controlled by 
the sender, carry the actual data being transferred, a nyb­
ble at a time (a nybble is half of a byte, or 4 bits) . 
• ASYM. This has alre~~een discussed. 
• DRCV, INR , and . . (data received, low-order 
nybble ready, and high-order nybble ready) . These are 
the so-called "handshake" lines. rNR , which is a signal 
from the sender to the receiver, is brought low by the 
sender to indicate to the receiver that the low-order nyb­
ble of the byte being sent is now ready to be read off of 
the DATA lines. ANR , also a signal from the sender to 
the receiver, is brought low by the sender to indicate to 
the receiver that the high-order nybble of the byte being 
sent is now ready to be read off the DATA lines. 

DRCV, which is a signal from the receiver to the sender, 
is brought low by the receiver once he has read the low­
order nybble off of the DATA lines, to indicate to the 
sender that he is ready for the high-order nybble; DRCV 
is then brought high again by the receiver once he has 

read the high-order nybble off of the DATA lines, to in­
dicate to the sender that the high-order nybble has been 
received and that, as far as the receiver is concerned, the 
transaction is complete. 

Figure 2 shows a timing diagram of the whole opera­
tion. Essentially, what happens is this: 

The sender puts the low-order nybble on the DAT A 
lines, and (by bringing 1NR low) says, "Here is the low­
order nybble." The receiver reads in the low-order nyb­
ble, and (by bringing DRCV low) says, "I've got it. " The 
sender then puts the high-order nybble on the DAT A 
lines, and (by bringing rNR high and HNR /ow) says, 
"Here is the high-order nybble." The receiver reads in the 
high-order nybble, combines it with the low-order one to 
make a complete byte, and (by bringing DRCV high 
again) says, "All set. Goodbye." The sender must then 
return all lines to the high state before returning to his 
caller. 

All lines are left in the high state except when actually 
in use so that if one machine tries to send or receive while 
the other is off doing something else, the first machine 
will simply wait until the other is ready before proceeding 
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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 designed to 
give you the advantage . Its up­
dated methods and program­
ming procedures wi l l take you 
out of the "pencil pushing" age 
and into " today 's tec hnology". 
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 small businessman 
wants big performance from 
his micro system, not micro 
performance. He wants com­
plete documentation that is 
easy to use. He wants com­
p lete flexibility to grow into a 

more adva nced system. He 
wants the availabi lity of addi ­
tional programs so he won't be 
boxed in. Last, but not least, he 
wants support for any pro­
b lems he may have. 
Here Is How We Responded 

To expand the performance 
of the already super Apple II, 
the KSAM (keyed seque ntial ac­
cess method) was developed 
for fast access to any record 
on file , giving performance that 
even larger systems find hard 
to beat. 

Our documentat ion is the 
most comp lete of any on the · • 
market. Our Operat ions Manual 
explains 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 through 
the system in a format­
ted, learning process. 

SYSTEMS II is avail · 
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 local 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 . 
2455 $.W _4th Ave. Sui te 2 Ontano. Oregon 97914 
(503)889·877 7 

Apple 11 ls a •rademark ot Apple Computers 

Software Inc. 



with the transfer . 
The only modifications necessary for this scheme (to 

handle ports lacking the previously discussed properties) 
would be: to have code at the beginning of the RECEIVE 
routine which configured the DRCV line for output and 
the remaining lines for input; to have code at the begin­
ning of the SEND routine that configured the DRCV line 
for input and the remaining lines for output; and to have 
code at the ends of both routines for reconfiguring all 
lines as input. The port initialization routine would also 
have to be changed to initially configure all lines for input 

Listing 2: F1mctionally tire same as listing 1. this program is 
tailored for tfre PET computer and lias several utility routines 
i111µ/en1errted in macliine code. 

100 REM*** PROGRA M TO TEST INTER­
1 113 F.: E M :t : :t: :+: MACHINE COMMUNICATIONS 
120 HEM *** USING MACHINE LA NGUAGE 
1 ?O REM*** AND OTHER EFFICIENT 
140 ~: E H=+= +=+= PROGRAMM ING TE CHNI QUES 
15(1 PEM*** 
200 GOSU810000:SYS909 
210 IFPEEKC 5 9471)AND 16THEN240 
220 GET5$ :5;0: I FLEN(5$))0THENS=ASCC5$) 
2 :2:0 IJ:;;;USR( S): IFS$=" fi "THEr~999 
2 40 R$=CHR$CUSRC- 1)) : PRINTR$; 
250 IFR${) "e•THEN220 
999 Et·iD 
10000 REM*** THI S ROUTINE SETS UP THE 
10010 RE 1*** FOLLOWING FACILITIES 
1f1020 REM:t::+::+: IN MA:HINE LANGUAGE: 
1 ~:::ii:,::130 f':E ·1*** 
1 (H340 F.:[l'l;f;:t: :+: SY S909 •. • I NITS PORT 
1~3G 5fJ RE 1=t=:t::t: 


1fH3E.0 REM*** U=USRC+N ) . . . SEND S N 


1 ~~H3 70 REM*** 

~~u3:30 REM*** U=USR C- 1 ) •.. RECEIVES U 

1 0 0'3~?. REM:+>:+::+: 

10100 FORl=826T0917:READX:POKEI,X:NEXT 
10110 POKE1,58:POKE2,3 
10120 IFPEEK C50003)=0THENRETURN 
1[f1.1~~1 F'O•(E827 I 154: POKE830 ....-97 : POK E834 .. ·3:3 
10 140 POKE86 9 , 109:POKE882,98:POKE903,9B 
10150 RE TURH 
11 000 DA TA 3 2~ 167.20J,166 ,1 79 , 208 . 32 

l . 0 10 DATA 16J , 180 , 72 . 9 , 240,41 ,1 91 ,1 41 
11020 DA TA 79, 232,104,74,74,74,74,9 
11030 DA TA 208,44 , 79 , 232,48 , 251,141 , 7 9 
11040 DA TA 232,44,79,232,16 , 251,48,44 

1050 DATA 32 , 103,3 ,76,120,210,44,79 
.10 60 DATA 232,112 , 251 . 173, 79,232 , 4 1 15 
110 70 DATA 1 33 , 180,169 , 127, 141 , 79 . ~32 

1080 DA TA 169,32,44,79,23 2 , 208,251,1 73 
11090 DATA 79 , 232 , 10,10,10,10 , 5 ,1 80, 168 
11100 DA TA 234,234,169,0,162 , 255 , 142 , 79 
111 13 DA A 232 ,142 , 67 ,232, 96 
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so that the ASYM bit could be sensed properly. 
Although code resembling that shown in listing 1 

works, it executes excruciatingly slowly under most cur­
rent implementations of BASIC. Anyone considering 
writing a real-time game using these routines would be 
well advised to rewrite, at a minimum, the SEND and 
RECEIVE routines in machine language. Listing 2 shows a 
program, tailored for the PET, which is functionally 
identical to the one in listing 1: the difference is that in 
listing 2 all three utility routines have been implemented 
in machine code . 

The subroutine at 10000 now sets up the machine code 
in the PET's "tape-2 buffer" -the SYS to 909 in line 200 is 
what actually initializes the port. The USR function is in­
voked with a negative argument (as in line 240) to cause 
the machine to execute the RECEIVE software ... the 
value returned by USR is that of the byte received . 

When the argument to the USR function is non­
negative (as in line 230), its value is turned over to the 
SEND software for transferrence to the other 
machine ... under these conditions the value returned 
by USR is garbage. The ASYM bit must still be checked 
from BASIC to determine whether to send first or receive 
first. (See line 210.) 

Putting It All Together 
Just having the capability to transfer bytes back and 

forth between two machines does ·not guarantee success 
in writing multimachine games. We now need a general 
strategy for controlling the flow of information between 
the various machines in such a way that the moves made 
by each player are processed in a consistent manner by all 
machines involved. Among other things, the strategy 
used must ensure that all of the machines involved agree 
as to the order in which the various players' moves are to 
be processed. Only one such strategy, the key-oriented 
strategy, will be discussed here . Although many other ap­
proaches to the problem do exist, this one is particularly 
"clean" and therefore easily debugged; it is also 
reasonably efficient in both space and time. 

The information transfers addressed by any general 
strategy of this kind fall into two groups: those that occur 
at initialization time and those that occur during the ac­
tual play of the game. The key-oriented strategy calls for 
all information pertinent to the initial state of the game, 
including information that may be kept secret from one 
or more players, to be made known to all machines at ini­
tialization time. 

Then, during play, a continuous conversation is set up 
among the machines in which the only information 
changing hands consists of individual keystrokes 
generated by the players at their keyboards. If a player 
generates no keystroke to be sent on a given pass, a zero 
byte is sent out to the other machine(s) to indicate this 
fact. Every machine maintains the full status of every 
player but only displays the information its own player is 
supposed to see. 

Listing 3 shows a program, Real-Time Two-Machine 
Hangman, designed to illustrate the use of the key­
oriented strategy . To keep it short, such things as instruc­
tions, gruesome representations of gallows, and so on 
have been left out . The ooject of the game is not, as it is in 
normal Hangman, to guess your opponent's word within 
a set number of letter-guesses while he sits around telling 
you where your correct guesses fit in . Instead, both you 
and your opponent choose words that the other tries to 
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guess- whoever guesses the other's word first wins. 
The program as shown is, of course, only capable of 

running on a pair of PETs. However, with suitable alter­
ation of the SEND/RECEIVE software, it should be possi­
ble to run it on any pair of common microcomputers 

listing 3: Real-time Two-Machine Hangman in which you at­
tempt to guess your opponent's chosen word first. 

10 RE M** * REAL- TIME 2- MACHINE HANGMAN 
2 0 REM*** 

30 REM =+= ~t= =f. WS . . . THE TARGET WORDS 

4 ~:3 REM*** FS ... LETTERS FOUND SO FAR 

5 0 REM:t. =+=* T$ ... LETTERS TRIED 50 FAR 

60 REM*** 

90 DI M W$( 2 ) , F$ C2 ) , T$C2 ) 

100 GOS UB 10000 : SYS 909 

11 0 PRINT "WHAT IS YOUR WORD•; 

120 IMPUT IJ$( 1 ) 
130 I F PEEKC59471 ) AND 16 THE N 190 

140 LS=USR C- 1 ) : U=USRCLEN CW$( 1 )) ) 

150 IF LS<> LENCWSC1)) THEN 210 

160 GOSLIB 5100 : GOSUB 5000 

170 GO SUB 5c00 ; P=2 : GOTO 280 

190 U=USR< LENCW$C1))): LS=USR(- 1 ) 

2 00 I F LS=LENCWS(l )) THEN 2 3 0 

2 10 PRirH "t.JORDS ARE NOT SAME LENGTH" 

2 20 GOTO 110 

230 GOSUB 500 0 GOSUB 510~1 


2 40 GOSU B 5200 P= 1 

250 REM*** 

2 55 REM*** MAIN PR OC ESSING LOO P 

260 REM*** 

270 MS =CHRS CU SRC -1 ) ) : GOTO 3 00 

2 80 GET MS : MS =MIDSCMS+ CHR$ ( 0 ) ,1,1 ) 

2 90 U= USRCASC CM$)) 

300 IF MS =CHRSC0) THEN 500 

31 0 FOR I=l TO LS 

320 I F MS < >MIDSCWSCP> 1 I 1 l) THEN 360 

350 FSCP )=MIDSC F$(P) ~ l,I-l>+MS+MIDSCF$C 

P ) , l+l,.LS- I ) 
3 60 NEX T I : IF FSCP ) =WSCP> THEN 1000 
3 90 TSC P)=TSCP >+MS : IF P=1 THEN 500 
4 0i::1 PRnn 
410 PR it-H .. lJORD 50 FA R: II ; FS( 2 ) 

4 2 0 PR HH "T RIED SO FAR: ";T$( 2 ) 
5 00 P=3-P ON P GOTO 270,280 
1000 REM** * 
130 5 RE M:f::+: :f: lr.IE HA VE A 1.JI NNER 
1010 REM:t<:t::t: 

1020 PR if·~ T : IF P=l THEN 1040 
10::::0 PRit·iT " YOU r,JI W' : GOTO 1100 
104!.?J PRINT "Y OU LOSE" 
1 100 PRHH " THE MAG I C lJORD ldAS: ";Ii-JS( 2 ) 
1 1 10 EMD 
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possessing the cabling arrangement described above. 

Game Time 
To play the Hangman game, attach the cable, type the 

program in, and RUN it on both machines. You and your 

5 000 REM*** ROUTINE TO SEN D ENT I RE WORD 
5 00 5 REM*** TO OTHER MACHI NE 
5 0 10 RE M*** 
5020 F OR I= l TO LS 
5030 U=USR( A5C C MID$(WSC1) ~1,1 ))) 

5040 NEXT I : RETURN 
5100 REM*** 
5105 REM*** ROUTINE TO RECEIVE ENTI RE 
5110 REM*** WORD FROM OTHER MACHINE 
5115 REM*** 
5120 FOR I=l TO LS 
5130 WS C2>=WSC2)+CHRSCUSRC-1)) 
5140 NEXT I : RETURN 
5200 REM * ** 
5 2 05 REM*** ROUTINE TO INITIALIZE BOTH 
5210 REM* ** F$ ENTRIES TO ALL DASHES 
5215 REM*** 
5220 FOR I = l TO LS 
5230 FSC1)=FSC1 )+"-" : FSC2>=FSC2 )+"-" 
5240 NEXT I : RETURN 
10000 REM*** THIS ROUTINE SETS UP THE 
10010 REM*** FOLLOWING FACILIT I ES 
10020 REM** * IN MACHINE LANGU AGE: 
10030 REM*** 
10040 REM*** SYS909 ... INITS PORT 
10050 REM*** 
10060 REM=+=** U=USR<+N) ... SE~DS N 
10070 REM* ** 
10080 REM*** U=USR(-1) ... RECEI VES U 
10090 REM** * 
10100 FORI=826T0917:READX : POKEI,X: NEXT 
10110 POKE1,58:POKE2,3 
10120 IFPEEKC50003)=0THENRETURN 
10130 POKE827,154:POKE830. 97: POK E8 3 4 , 98 
10140 POKE86 9 , 109:POKE882,98:POKE903, 98 
10150 RETURN 
1100 0 DATA 32 ,1 67,208 , 166 ,1 79,20 8, 32 
11010 DATA 165 ,1 80,72,9,240 , 41~ 191. 1 4 1 

11020 DATA 79,232,104,74,74,74,74 ~ 9 

11030 DATA 288,44 ,79,232,48 , 251 , 141, 79 
11040 DATA 232,44,79~232,16,251, 48,44 
11050 DATA 32,103,3,76 ,1 20,210, 44,79 
11060 DATA 232 ,1 12 ,25 1 ,1 73 , 79,232, 41 ,1 5 
1107 0 DATA 133,180,169,127,1 4 1 , 7 9~ 2 32 

11030 DATA 169,32,44,79,232,208 ,25 1 ,173 
11090 DATA 79,232,10,10,10,10,5, 18 0 ,1 68 
11100 DATA 234,234,169,0~162,255,142 ,79 

11110 DATA 232,142,67 , 232 ,96 
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Accurate positional information, free form sketches, 
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Al l can be entered using the mul ti -faceted HIPAD™ dig it izer. Its capabi lities and 
low price make the UL li sl ed HIPAD™ a natural se lection over keyboard ent ry, inac· 
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The HIPAD'sTM built -in RS·232C and paral lel 8 bit interfaces make it all 
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opponent will each be asked to enter a word-if the 
words entered are of different lengths, the program prints 
an error message and reprompts both players for new 
words. Once the program has accepted the two words, 
any key you strike is taken to be a letter-guess directed at 
your opponent's word . 

Each time you hit a key, your machine displays the 
results of your guess- that is, your target word so far, 
with dashes in the positions corresponding to letters not 
yet guessed, and a tabulation of the letters you have tried 
so far. The program automatically detects when one 
player has guessed every letter in his opponent's word, 
and declares the winner accordingly. 

The initialization phase of listing 3 encompasses lines 
10 thru 240 and all of the subroutines appearing from line 
5000 on up. During this phase, the program POKEs the 
machine-language software into place, initializes the port 
to the other machine, and then (in line 110) prompts its 
own player for input and reads the reply into W$(1). 

Then, using the ASYM bit as usual to determine 
whether to send first or receive first , it essentially ex ­
changes word lengths with the other machine and checks 
to make sure that the two word lengths are equal. Once 
satisfied that they are, the program proceeds to exchange 
words with the other machine (using the subroutines at 
5000 and 5100), placing the other player's word into 
W$(2). Both machines now know both players' words. 
Each machine has its own player's word in its own copy 
of W$(1) and the opposing player's word in its own copy 
of W$(2). 

MARK GORDON 

COMPUTERS 
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P.O. BOX 77, CHARLESTOWN, MASSACHUSETTS 02129 
(817) 491·750S 

SD SYSTEMS COMPUTER KITS
* EXPANDORAM I (No RAMS) . ..... 169.00* VERSAFLOPPY CONTROLLER I .. 189.00* SBC-100 Single Board Kit ......... 239.00
* Z80 Starter .... . ...... . ....... . . 269.00 


OTHER SPECIALS
* 16K Memory Kit .................. 49.00
* CAT Modem ......... .. ......... 151.00

* Leedex Monitor ................. 109.00
* 16K Model Ill TRS-80 ....... . ...... 859.00*
* Atari 800 .. ......... . ....... . .. 779.00
* Hazeltine 1410 ............... .. . 699.00 


\ To Order Call Toll-Free 1·800-343-5206 I 
*TRS-80 ls a Trademark of Tandy Corp. 

ORDERING INFORMATION 
We accepl Visa and Mas1ercharge. We will ohlp C.O.D. col1111ed 
check or money order only. Massachusetls residents add 5 peri;ent 
sale• tax . 

The Compen~ cennot b• lloble for plctorlel or t~poi;ir1ph leel lneecuraeleo . 

40 Dec<mbu 1980 :sJ BYTE Publica tions Inc Circle 26 on inquiry card. 

The Play Phase 
At this point, the program is ready to enter the play 

phase, but first it must set the initial value of the player 
select variable P to either 1 or 2, depending on the setting 
of the ASYM bit. The reason for this is that the section of 
code from line 300 to line 500 is used to process proposed 
letters, or moves originating from both players-this is 
the essence of the key-oriented strategy. The variable P, 
which flips back and forth during play between 1 and 2 
via the statement "P = 3 - P" in line 500, is used on each 
pass to determine whether to attempt to get a keystroke 
from one's own keyboard (which is what the GET state­
ment in line 280 does) or to receive from the other 
machine the result of its attempt to get a keystroke from 
its own keyboard (which is what the assignment in line 
270 does). 

The value of P is also used in the main processing loop 
as the index into each of the two-element arrays W$, F$, 
and T$, to ensure that the proper player's status is up­
dated as a result of the processing of the keystroke. The 
net implication is that P must be initialized to 1 on one 
machine and to 2 on the other so that the play phase wiJI 
begin correctly. 

During the play phase, then, the program simply cir­
culates in the main processing loop shown, alternating 
the value of P back and forth between 1 and 2 on each 
pass. When P is 2, the machine's own keyboard is inter­
rogated, the resulting keystroke (or a zero if the resulting 
keystroke was null ) is sent off to the other machine, and 
the keystroke is processed by examining W$(2) for occur­
rences of it. F$(2) and T$(2) are updated accordingly and, 
in lines 410 and 420, are printed out. 

When P is l, the keystroke to be processed comes from 
the other machine (in order for this to happen the other 
machine's copy of P will at this point be equal to 2) . The 
keystroke is processed by examining W$(1) for oc­
currences of it, and F$(1) and T$(1) are updated but not 
printed out, since they are of interest only to the player 
on the other machine. 

Checking for the end-of-game is thus very simple: as 
soon as F$(P) becomes equal to W$(P), the game is over, 
and the value of P for which this was the case can be used 
(as it is in line 1020) to determine who won. 

This is how a typical real-time two-machine game in­
volving incomplete information is implemented. Other 
good candidates for implementation in this manner 
would be Star Trek, Kriegspiel (a version of chess in 
which neither player is ever entirely sure just where his 
opponent's pieces are located), and Stratego. You can 
easily design entirely new Adventure games, a submarine 
battle for example, using the basic approaches given here. 
The possibilities are certainly more exciting and creative 
than playing Battleship with pencil and graph paper. • 

Need helo? Call us. 

Want to help? + 

Call us. 

Red Cross is 
-------counting on you. 

Circle 27 on Inquiry card. _.., 









. ' 

lJiaPcia's lliPcMit llslla~ 
Copyrlghl ~ 1980 by Steven A Clarcla. All rlghls reserved. 

Computerized Testing 

Suppose for a moment that you are 
a custom-electronics manufacturer. 
You have accepted a job to produce 
1000 sequential-controller boards for 
a major photocopier manufacturer. 
(It is not unusual for large companies 
to farm out control subassemblies.) 
For all practical purposes, the con­
troller board is a microcomputer that 
has various output combinations in 
response to designated inputs. As a 
subassembly manufacturer, you have 
the responsibility for testing the con­
troller boards as well as building 
them. 

The controller board in question 
has ten inputs and ten outputs. When 
a particular input signal is received 
(perhaps from the copy button), the 
controller activates one or more out­
puts, waits a preset time limit, and 
then changes the output. Depending 
upon the input-signal combination, 
the sequence may have one to five 
steps . The timing intervals can also 
vary within ~ach sequence. 

Without going into too much 
detail, it is easy to see that what we 
are discussing could prove to be a 
nightmare to test. It could con­
ceivably be done manually in perhaps 
2 or 3 hours with a maze of switches, 
indicators, and wires . With 1000 of 
them to build, it would take the ser­
vices of two workers, and only six 
units could be shipped a day. (If you 
are lucky, you won 't have to deliver 
1000 controllers in 3 months.) 

If you have any business sense at 
all , you know that such a situation is 
worth avoiding. (Customers have a 
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The general industry 
practice of estimating 
software cost results in a 
cost of $20 to $40 per line 
of finished code. 

habit of changing schedules just when 
the only technician who knows the 
test procedure goes on vacation. ) The 
obvious solution is automatic testing, 
or more explicitly, computerized 
testing. 

Automated Testing by Computer 
Automated testing is an activity 

where a machine simultaneously ac­
tivates and monitors signals accord­
ing to a prescribed test plan. While it 
is not a necessity, most automatic 
testers incorporate microcomputers 
because of the cost advantages and 
flexibility they impart to the tester. 
Microcomputers replace bulky relays 
and hardwired logic in older designs. 
The latest economically priced units 
are in fact nothing more than a basic 
computer with some specialized 
front-end interfacing. 

In many applications, it is cheaper 
to configure your own test system 
and program it for a specific applica­
tion rather than buy a "board tester." 
In our photocopy-board example, the 
hardware for ten input and ten output 
bits is relatively inexpensive . The ap­
plication program to do the testing re­

quires some thought, however . 
There are two ways to write soft­

ware for automatic test and controller 
applications. One is to use assembly 
language, and the other is to use a 
high-level language such as BASIC. 
tiny-<:, or FORTH. 

Companies that manufacture elec­
tronic devices in 1000-quantity are 
quite concerned about memory size 
and costs . High-level languages take 
considerably more memory space for 
a given application than straight 
assembly code. Every extra 1 K bytes 
costs $10. This results in $10,000 dif­
ference for each 1 K increment on 
1000 photocopier controllers. In high­
volume applications where cost is the 
most important factor, assembly 
language is used to save space. 

As a custom-electronics manufac­
turer, you have similar decisions to 
make concerning computer hard­
ware. You must design an automated 
device to efficiently test the 
photocopier controller. Unfortunate­
ly, you are building only one unit and 
will not have the large production 
volume over which to amortize the 
software-development costs. Your 
only choice is to risk becoming un­
competitive by raising the price of 
assembling each controller board. 
Therefore, it is in your best interests 
to keep these testing costs low . 

High-Level languages in Control 
Applications 

The cost for developing a program 
is much higher than you probably 
thought. (Many business profes­
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sionals discover this only after buying 
computers.) The general industry 
practice of estimating software is to 
charge at the rate of one line of code 
per hour regardless of the language 
used. This results in a cost of $20 to 
$40 per line. You may write ten lines 
of code in the first hour, but with all 
the docu men tation, debugging, and 
testing involved, one per hour is 
realistic by the ti me the applica tion is 
thoroughly finished. 

For a high-level language such as 
BASIC, the average line-for-line 
coding-time comparison is about 10 

New1980-81 
Product Catalog . .. 
plus our new 
Tour Guide. 
Phone or write for 
your copies today! 

to 1 over assembly language. As 
much can be accomplished with a 
single IF ... THEN . . . ELSE state­
ment as ten or fifteen assembly­
lariguage instructions. For limited 
production items, or one-of-a-kind 
applications, where one line of high­
level code costs no more than one line 
of assembly code, it is more 
reasonable to consider the former . 

The major limitation of high-level 
languages such as BASIC is that they 
are interpretive and slow (2 to 5 ms 
per line). They require a fixed block 
of code (2 K bytes for a tiny BASIC to 

I~ 
p f , P LE. 
PLAN 

' pRODUCf 
I .... 

new open frames to choose from - plus new speclal·purpose 
modela for specific appllcaHons such es Microprocessor and Aoppy· 
Disk systems. Also, Power-One now offers a growing line of switching 
D.C. Power supplies with the same high quality and reliability as our 
open frame models. 

c: Pn•er- ne 
B.t:. Pa•erSllPPLleS 

Power-One, Inc. • Power One Drive • Camarillo, California 93010 
Phone: (805) 484-2806 • (805) 987-3891 • TWX: 910·336-1297 

24 K bytes for a fully extended disk 
version) to interpret and execute any 
amount of program statements in ad­
dition to the memory containing th!;! 
user program. The size of the inter­
preter depends upon the sophistica­
tion of the instruction repertoire. 

"Slow" is a relative term. If you 
need to activate a signal only 10 times 
a second, then there is no conflict. 
Doing something 500 times a second 
is more involved. As the interpreter 
code is reduced in size and complexi­
ty, the processing speed is increased. 
In its bare-bones state, a tiny BASIC 
has only integer arithmetic, no 
alphanumeric st r ing- ha ndl ing 
capability. limited array-handling 
capability, and limited math func­
tions. But it is fast by comparison to 
fu lly extended high-level languages. If 
fu ll processor speed is required in 
some portions of the application, one 
or more special assembly-language 
subroutines can be called and ex­
ecu ted fro m the high-level language 
program, which takes over again at 
the conclusion of the assembly­
language subroutine. 

An Actual Automatic Tester 
Application 

In "l/O Expansion for the TRS-80," 
Parts 1 and 2 (Garcia's Circuit Cellar 
in the May and June 1980 BYTE, 
pages 22 and 42, respect ively). I 
presented an article on the design of a 
serial/ parallel 110 (input/output) in­
terface for the TRS-80 called the 
COMM-80. (A block diagram of the 
interface is shown in figure 1. ) I have 
received an influx of reader inquiries 
concerning component sources and 
terminal software. This leads me to 
believe many people are building the 
interface. 

T his assumption, as well as a need 
to have a good diagnostic program 
for any computer peripheral in pro­
duction, prompted me to design the 
hardware and software necessary to 
au tomatically test a COMM-80. In 
addition to providing anyone who 
has constructed the interface with a 
useful test program, the resulting ef­
fort fu lly demonst ra tes use of a high­
level language in a test / control ap­
plication. 

Reviewing quickly, the COMM-80 
is an interface designed specifically 
for the TRS-80 (it can be attached to 
any 8-bit computer with a bidirec­

Te:xl continued on page SO 
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When It Comes 

To Add-on Memory . •• 


LOBO 

Has It All. 


LOBO DRIVES manufactures a lull line or S·100 
computer compatible disk drives. Al l drives are 

software compatible wilh most S-1 00 disk operating 
systems and applications software programs, Only 
LOBO DRIVES oflers you lhe variety and choice of 
floppy and fixed disk drlves. Choose from 51/• and 

8-inch floppies. 5 '/• and 8-inch Winchester technology 
fixed disk drives, and several Floppy/Fixed disk 
combinations. Each LOBO DRIVES system Is 

thoroughly tested and burned-In and has the famous 
LOBO DRIVES One Year, 100% Parts/Labor 

Warranty . 

MODEL 400 51/4· INCH FLOPPY 

DISK MEMORY SYSTEM 


A high-speed (298) Msec Access), hfgh­
reliabl llly (8000 hrs MTBF), low-cost floppy 
disk memory system. It is available In both 
soil and hard sector formats. and a choice 
or singl e or double density configurations. 

• 	 Up to 220 KBytes Capacity 
• 	 Single/Double Density 
• 	 Soll Sector Format 
• 	 Complete Software Compatibillty 

MODEL 800/850 DUAL FLOPPY 

DISK DRIVE MEMORY SYSTEM 


LOBO DRIVES oilers you a choice ol 
single-sided. single or double density 
(Model 800) or double-sided, single or 
double density (Model 850) dual 8-inch 
memory subsystems. Each system comes 
complete with chassis and power supply, 
cables, controller and Interface. 

• 	 Compatible with Most S·100 DOS 
Systems 

• 	 Up \o 3.2 MByte Capacity 

MODEL 1850 DUAL 

FLOPPY/FIXED DISK MEMORY 


SYSTEM 


No more worries about back-up. LOBO 
DRIVES has combined the latest state-of­
the-art Winchester technology with the pro­
ven reliability and dependability cl Its Model 
850 8-inch floppy disk drive to bring you the 
ultimate in memory expansion lor your 
S-100 computer . The Model 1850 Is the 
ideal memory system for small business 
and word processing applications. 

• 5 or 10 MByte Fixed Disk Capacity 
• 	 1 ,6 MByle Floppy Disk Capacity 
• 	 Software Compatibility 
• 	 Sealed Environment 
• 	 Winchester Reliability 
• 	 70 Msec Average Access Time 

See your nearest dealer, call , or write for the complete LOBO DRIVES story. 
find out just how compelltively priced a qualfty drive can be. 

I N T E RN ATI ONAI. 

MODEL 950 DUAL 

FLO PPY/FIXED DISK MEMORY 


SYSTEM 


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

• 	 The Storage Capacity ol 16 Mini-
Floppies 

• 	 Built-in Back-up 
• 	 170 Msec Access (Avg) 
• 	 Sollware Compalibility 

935 Camino Del Sur 
Goleta, Ca lifornia 93017 
(805) 685-4546 
Te lex: 658 482 
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Figure 1: Block diagram of the COMM-80 TI O interface showing the interrelations/1ip of the signals. 
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With so many matrix printers on the market 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 
flexibility and still others the forms handling capability. But no 
printer oHers all the features you need ... until now. 
The DS180 matrix printer provides the tota l package of perfm· 
mance features and reliability required for applications such as 
CRT slave copy, remote terminal networks and small to mid-range 
systems. Not a "hobby-grade" printer, the 05180 is areal work­
horse designed to handle your most demanding printer require· 
ments. And pricing on the 05180 is hundreds of dollars below 
competitive units. 
High Speed Printing-Bidirectional, logic-seeking printing at 
180 cps offers throughput of over 200 Ipm on average text. A 
9·wire printhead life-tested at 650 million characters generates 
a9x7 matrix wilh true lower case descenders and underlining. 
Non-volatlleFormat Retention-a unique programming keypad 
featuring anon-volatile memory allows the user to configure the 
DS180 for virtually any application. Top of form, horizontal and 
vertical tabs. perforation sklpover. communications parameters 

and many other features may be programmed and stored from the 
keypad.When your system is powered down, the format Is retained 
in memory. The OS 180 even remembers the line where you stopped 
printing. There is no need to reset the top of form, margins. baud 
rate, etc.. .. it's all stored rn the memor;. If you need to recon­
figure for another application, simply load anew format Into the 
memory. 
Communications Versatility-The OS180 offers three Interfaces 
including RS232, current loop and 8·bit parallel. Baud rates from 
110·9600 may be selected. A 1 K buffer and X·on, X-off hand­
shaking ensure optimum throughput. 
Forms Handling Flexibl11ty-Adjustable tractors accommodate 
forms from 3"-15". The adjustable head can print 6-part forms 
crisply and clearly making the 08180 ideal for printing multipart 
Invoices and shipping documents. Forms can be fed from the front 
or the bottom. 
II you would like more information on how the OS180's low-cost 
total printer package can fill your application, give us acall at 
Datasouth. The 08180 is available for 30-day delivery from our 
sales/service distributors throughout the U.S. 

data®@Ml1[}1)
computer corporation 

4740 Dwight Evans Road• Charlotte, North Carolina 28210 • 704/523·8500 



Tut continued from page 46: lengthy test when done manually. 
tional data bus). It contains a 
software-programmable serial port The Test Sequence 
and an 8-bit parallel 1/0 printer port . As I previously mentioned, most 
It has variable-address selection and a u tomatic teste rs consis t of a 
full RS-232C handshaking capability. microcomputer and some front-end 
The variety of options makes for a interfacing hardware. In this applica-

Photo 1: TRS-80 system and test equipment for the COMM-BO. The COMM-BO unit 
under test is on the left with th e cover removed and cables attached. Tl1e programming 
techniques employed and described in the testing of th is unit are applicable to many 
other computer-control applications. 

Photo 2: Test cables required to run diagnostics on a COMM-80 serial/ parallel TI O in­
terface. The cable on the top (from figure 3) connects tl1e test-unit printer port to tl1e 
master-unit printer port. The B-bit parallel output is also wired to a sixteen-pin dual­
inline plug header to test the programming-plug input. 

The cable on the bottom (from figure 6) connects the test unit RS-232C signals to the 
master unit 's RS-232C port. The prototyping board contains a beeper that is triggered 
w hen the computer outputs data through the test-unit printer port. 

50 ~mb.r 1960 © BYTE Publlcation• Inc 

tion, I chose to use the TRS-80 as the 
test computer for obvious reasons, 
but the software is written so that it 
can be executed on most similar 
BASICs. The front-end equipment, 
consisting of a serial and parallel 
por t, is coincidentally another 
COMM-80 that is set at an address 
different (hexadecimal 37F8) from the 
test unit. When the test un it is exer­
cised, the computer reads the results 
through the second (master) unit. The 
entire computer configuration is 
shown in photo 1. The second unit is 
required only to provide the auto­
matic test computer with the proper 
serial/ parallel 1/0 capability. 

There are four major tests in­
volved, and special cables are re­
quired to attach the test unit to the 
master unit (s.ee photo 2). When at­
tached, they appear as in photo 3. 
The sequence of tests includes in 
order: address decoding, TTL 
(tra nsis to r-trans is to r logic )-level 
parallel 1/0, RS-232C handshaking, 
and serial I/O. A flowchar t for the se­
guence of test routines is shown in 
figure 2 . 

Address Decoding 
The address-selection section of a 

peripheral device determines where 
within the computer's addressing 
range the computer will find this 
peripheral. For the COMM-80, there 
are sixteen locations between hexa­
decimal locations 3708 and 37F8 to 
which it can be set. To be compatible 
with standard Radio Shack software, 
the setting should be 37E8. Generally 
speaking, the failure in address 
decoders is usually the switch and not 
the logic. It is not enough to set the 
unit for address 37E8 and presume 
that, if it works, the rest of the ad­
dresses will. All sixteen addresses 
need not be checked, but each one of 
the 4 selectable address bits should be 
cycled. My preference is to check six 
combinations: all on, all off, and one 
on at a time . The only way to deter­
mine if they work is to successfully 
accomplish I/O communication at 
each address. 

Figure 3b is a diagram of a circuit 
that facilitates this test. It is a simple 
one-quarter-second beeper that is ac­
tivated by the 1 µ.s printer output­
strobe pulse. Only the address­
decoder circuitry and the 74121 
(IC16) strobe-pulse genera tor on the 
COMM-80 board are involved . If a 
test unit is set for an address of 37E8, 
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A Few Extraordinary Products for Your 6800/6809 Computer 


Percom mini-disk systerYJs start as 
low as $599.95, ready to plug in and 
run. You can 't gel better quality 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 591 K-bytes of random ac­
cess data on-line • controllers in­
clude explic it clock/data separation 
circuit, motor inact ivity time-out cir­

cu it, buffered control lines and other 
mature design conc epts • ROM 
DOS included with SS-50 bus ver­
sion - optional DOSs lor EXOR­
ciser* bus • extra PROM sockets 
on-board • EXORciser• bus version 
has 1 K-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. 

From Percom 

Low Cost 
Mini-Disk Storage 
in the Size You Want 

EXORciser • Bus LFD-400EXTM -BOOEXTM Systems 

Versatile Mother Board, Full-Feature Prototyping Boards 
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 bypassing, 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 110 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. 

The Percom SBCl9™ is an SS-50 bus compatible, sland­
alone Single-Board Computer. Configured for the 6809 
microprocessor, the SBC/9™ also accommodates a 6802 
wilhout any modification . You can have state-of-the-art 
capability of the '09. Or put to worl< the enormous selection of 
6800-coded programs that run on the '02. 

The SBC/9™ includes PSYMON1'"', an easily extended 1­
Kbyte ROM OS. Other features include: 

• Total compatibility with lhe SS-50 bus. Requires no changes to the 
motherboard, memory or 1/0 . 
• Serial pan includes bii-rate gene1ato1. RS-232-G compatible with 
optional subminiature 'D' connec101 insta.lled. 10-pin Molex connec­
tor provided . 
• E.ight-bit. non-latched , bidirectional parallel por1 is multi -address 
extension ol system bus. Spans a 30-address lield: accommodates 
an exceptional variety of peripheral devices. Connector Is optional . 
• Includes 1·Kbyte of static RAM. 
• Costs only $199 .95 with PSYMON1" and comprehensive users 
manual that includes source listing of PSYMON™. 

•uuaoemark or Petcom Oaia Company. Inc. 
· trademark of 1'16 Motorola Corporation. 
PricBS end specifications subject to change without not ice. 

The Electric Window TM : Instant, Real-Time Video Display Control 

Memory residency and outstanding software control of display formal 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 dis­
playable characters plus 
selected Greek letters and 
other special symbols. 
• Well -fo rmed , easy -to­
read 7x12-dot characters. 
True baseline descenders. 
• Character-store (display)
memory included on card . 
• Prov ision fo r optiona l 
cha r acter generato 
EPROM lor user defined' 
symbols. 
• Comprehens ive use rs
manual includes 
listing of Driver software. 
Driver-called WINDEX™ 
- is also avai lable on mini­
diskette through the Per­
com Users Group. 

Products are available at Percom dealers nationwide. Call toll -free.PERCOM DATA COMPANY. INC . 
2 11 N KIRBY GARLAND. TEX.AS 75042 1-800-527-1592, for the address of your nearest dealer, or to 

12141272-3421 order direct . 
Circle 44 on Inquiry card. 
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the beeper will sound every time the 
computer writes data to that address. 
In addition to providing a method for 
testing the address decoder, the 
beeper serves as an audible indicator 
during other test sequences. 

An integrated-circuit test clip facili ­
tates access to +5 V (to power the 
beeper). It also conveniently picks up 
the strobe pulse and provides ground, 
even though they are available on the 
printer connector. The beeper circuit 
is completely independent of the 
other cables, but it is constructed on a 
board attached to the RS-232C con­
nector, for convenience. 

Figure 4 charts the test sequence, 
and listing 1 contains the actual code. 
This software, as well as that of 
the other tests, is designed as an in­
dependent subroutine to allow multi­
ple passes . 

Initially, all switches are set to the 
open position (hexadecimal address 
37F8}, and the computer attempts to 
write to the printer at port 37F8. If the 
address decoder works, the beeper 
should sound continuously. If not , 
there is a problem. Once continuous 
beeping is achieved, reset the address 
switches (as shown in photo 4) to hex­
adecimal address 3778 and press the 
@ key. This action tells the computer 
to try to write to printer port 3778. 
Once again the beeper should sound. 

The sequence is repeated five times 
with the last address, hexadecimal 
37E8, being left as the switch setting 
for all future tests. The master unit is 
permanently set at address 37F8 for 
all remaining tests. The test takes 

START 

ADORE SS 
TEST 

PRINTER 110 
AND 
PROGRAM PLUG 
TEST 

FlS-2~2 
H.>.NOSHAKING 
SIGNALS TEST 

SERIAL 1/0 
TEST 

ENO 

Figure 2: Flowchart of the four-step se­
quence employed to test the COMM-80. 
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whatever time it takes to flip the parallel 110 port for the printer and 
switches and press a key. one 8-bit option-select programming­

plug input port. The latter has no 
Printer Port and physical connection to the serial 
Programming Plug hardware, but is used to set serial­

Figure 3a outlines the hardware communication options under soft­
necessary to test parallel 110. On the ware control. With the interface se t at 
COMM-80, there is one full 8-bit hexadecimal 37E8 the programming 

Te.rt con ti11ued on page 58 

Listing 1: BASIC µrogram testing the address de coding of the COMM-80. 

100 PRINT"************ ADDRESS CHECK **************" 
105 REM THIS SUBROUTINE CHECKS EACH ADDRESS BIT OF' THE ADDRESS 
107 REM SELECTION SWITCH 
130 PRINT"SET ALL ADDRESS SWITCHES TO THE OPEN POSITION" 
140 GOSUB 510 
150 POKE 14326, 0 
160 GOSUB 500 
170 IF A$ =" @" THEN 180 ELSE 150 
180 PRINT:PRINT"CLOSE SWl ONLY" :GOSUB 510 
190 POKE 14200,0 
200 GOSUB 500 
210 IF A$="@" THEN 220 ELSE 190 
220 PRINT:PRINT"CLOSE SW2 ONLY" :GOSUB 510 
230 POKE 14264,0 
240 GOS UB 500 
250 IF AS="@" THEN 260 ELSE 230 
260 PRINT:PRINT"CLOSE SW3 ONLY" :GOSUB 510 
270 POKE 14296,0 
280 GOS UB 500 
300 IF AS="@" THEN 310 ELSE 270 
310 PRINT:PRINT"CLOS E SW4 ONLY" :GOSUB 510 
320 POKE 14312,0 
330 GOSUB 500 
340 IF A$="@" THEN 350 ELSE 320 
350 PRINT:PRINT"ADDRESS TEST CONCLUDED •••• LEAVE ADDRESS SWITCHES 

IN THIS SETTING"; 
360 PRINT"FOR REMAINDER OF TESTS AND SHIPPING" 
370 GOSUB 2500 
380 RETURN 
500 A$=INKEY$ :RETURN 
510 PRINT"IF YOU HEAR A BEEP THEN PRESS AN @ KEY" : RETURN 
2500 PRINT :PR!NT:PRINT"PRESS ANY KEY TO CONTINUE TEST" 
2510 I F INKEY$<>"" THEN RETURN ELSE 2510 

Listing 2: BASJ program tcsti12g the µri11ter parallel µort and programming µlug of the 

COMM -BO. 


10 REM COMM-80 DIAGNOSTIC PROGRAM 
20 REM 
30 REM MASTER UNIT SET fOR ADDRESS FB-FB 
40 REM 
50 DATA O,l,2,4,8,16,32,64,l28,2 55 
55 FOR X=l TO 10 :READ Z(X) :NEXT X 
1000 PRINT :PRINT:PRI!'T"UHHl PRINTER PORT AND PROGRAMMING PLU 
G TEST *******" 
1010 FOR X=O TO 9 
1020 POKE 14312,Z(X) :REM SET DATA ON TEST UNIT PRINTER OUTPUT 
1030 S=PEEK(l4312) : REM READ TEST UNIT PRINTEH INPUT 
1040 Sl=INP(233) :REM READ TEST UNIT PROGRAMMING PLUG 
10 50 S2,.PEEK(l4328) :REM READ MASTER UNIT PRINTER INPUT 
1060 IF S+Sl+S2 <>3 *Z(X) THEN 1200 
1070 NEXT X 
1060 PRINT" PROGRAMMING PLUG AND PRINTER PORT CHECK OK " 
1090 RETURN 
1200 IF S2 <> Z(X) THEI PRIN T"BAD PRINTER OUTPUT PORT --- FAILED 0 
N ";Z(X);" DATA VALUE" :GOSUB 2500 : RETURN 
1210 IF Sl<>Z(X ) 'l'HEN PRINT"BAD PROGRAMM ING PLUG INPUT --- FAILE 
DON ";Z(X);" DATA VALUE" :GOSUB 2500 :RETURN 
1220 IF S<>Z (X) THEN PRINT"BAD PRIN..i'ER INPUT PORT --- FAILED ON 
";Z(X);" DATA VALUE" 
1230 GOSUB 2500 :RETURN 
2500 PRINT : PRINT : PRINT "PRESS ANY KEY TO CONTINUE TEST" 
2510 IF INKEY$<>"" THEN RETURN ELSE 2510 



WordPro Plus™ 
Word Processing Software 

Turn your Commodore CBM/PEr·Mcomputer 
into a highly sophisticated word processing system 

ve ryone expected it would happen 
sooner or later . .. with Word Pro 
Plus it already has! ow all the 
marvelous benefi ts of an advanced 
stand-alone wordprocessor are 
availa ble with the WordPro Plus 
se ries of soft ware a nd the systems 
they create. 

If you've a lready been shopping for 
software in the crowded 
word processing market place, you've 
probably determined the features 
yo u really want. You'll find 
WordPro Plus has them, and more. 

And if you haven't begun to shop 
ye t, we urge you to co mpare, 
because only by comparison will 
you fully appreciate how complete 
a nd sophisticated WordPro Plus 
software really is. 

WORDPRO P US 
GIVES YOU THREE LEVELS 
TO CHOOSE FRO M 

WORDPRO 1 PLUS is !deal 
for hobbyists, students and 
o rga nizations who can benefit fr om 
the advantages of a basic 
wordprocessor without the program 
refinements of a comercially 
oriented system. WordPro I Plus is 
recommended for use with the 
CBM/ PET 8/ 16K, C2 casse tte 
and interfaced printer. 

1 

WORDPRO PLUS 
SOFTWARE IS LOADED 
WITH THE LATEST 
INNOVATIONS 
Sophisticated systems programmed 
with leading edge word processing 
features, WordPro Plu is a series 
of programs designed specifically 
for use with the Commodore 
CBM/ PET computers , peripherals 
and compatible typewriter qua li ty 
printers. 

WORDPRO 3 PLUS converts 
the CBM / 2001 32K computer into 
a highly sophisticated 40-column 
screen wordprocessor. This 
program incorpora tes the adva nced 
fea tures considered im portant to 
effective wordprocessi ng, including 
nearly every enteri ng ed it ing, 
memory and printing feature 
available today. Word Pro 3 Plus is 
reco mmend ed for use with 
CBM / PET 32K (40-column) 
com puter , C BM Dual Disk Drive, 
a nd a properly interfaced printer. 

WHAT MAKES 
WORDPRO PLUS THE 
BEST? 
Ou r research has shown tha t while 
many wordprocessing package 
have comparable features to 
Word Pro Plus, none can surpass 
Wordpro Pius's EAS Of USE 
A D F EXIBILITY. Wordpro 
Plus operators need not be fam iliar 
with computer command or 
functions. WordPro is easy to learn 
fo r anyo ne wtih ordinary typi ng 
skills. 

WORDPRO 4 PLUS has it all! 
With th is program, you will have 
every th ing you could want from a 
wordprocesso r . . . and then some. 
Word Pro 4 Plus includ es every 
fea ture fou nd on WordPro 3 Plus, 
but with the added advantage of an 
80-column display sc reen. The 80­
column disp lay simplifies tex t 
editing a'nd mak.es entering text in 
columnar fo rmats effort less. And 
with a few simple ke ystrokes. you'l l 
be able to visualize on the sc reen 
exactly how your document will 
look prior to printi ng it out. 
Word Pro 4 Plus is designed for u e 
with the Commodore CBM 8032 
comp uter, CBM Dual Disk Drives, 
and a properl y in terfaced printer. 

Call for complete product literature or for the name and address 
of a WordPro Plus dealer near you. 

Professional Software Inc. 
166 Crescent Rd., Needham, MA 02194 
(617) 444-5224, Telex: 95-1579 

'International Distributors and Domestic Dealer lnqulrtes Invited. "CBM Is a registered trademark of Commodore Bu91ness Machines. 
'WordPro Plus was developed by Steve Punter of Pro-Micro Sollware Lid ., and Is markeled exclusively by Prolessional Sollware Inc. 
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UCSD p-System* for the INTE~TEC SUPE~BRJ\IN@) 
With UCSD Pascal* and FORTRAN 

UCSD p-System inc ludes: operating system. editor, filer. libra ry, 
Z80 assembler, and documentation. 

with Pascal $ 400 
with FORTRAN 450 
with Pascal and FORTRAN 600 

NOESIS C?i' 1 Kr)n11Jllu~"r.-, ~ --) ) f!lKJ r11i'11 
• 1

615 Thi rd Street, San Francisco, CA 94107 
Telephone : (415} 495-7440 

· ucso p-Syslem ond ucso Posco I ore trodemorks or the 
Regen1sor 11\e university o r Co 1110tnlo 

·•rradomork o l lnterloc Dalo Syslems 

Circle 34 on inquiry card. 
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Figure 3: Hardware for testing tire parallel 
110 (figure Ja) and addressing (figure 3b) 
capabilities of the COMM-BO. Figure 3a 
shows an 110 test cable tliat connects tl1e 
master and test units . Figure Jb shows a 
beeper circuit that tests tire address selec­
tion of the COMM-80. 
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WHY OUR WINCHESTER 

HARD DISK BASED 


SYSTEMS ARE PICKED BY 

GROWING CONCERNS 


Growing seasons. Those 
fruitfu l times when firms 
often find that their appli­
cations have outgrown 
their systems. Yet the 
costs of stepping up to a 
min icomputer can cause 
growing pains for many 
growing concerns. 

Altos Computer 
Systems. a world leader in 
single board microcom­
puter technology. has 
packages of fresh ideas 
designed specifically for 
growing OEM's. the busi ­
ness sector. and many 
other end users. In fact. they 're 
responsible for Altos· own rapid 
growth in the last three years. 

Packages like Altos· ACSB000-6 
microcomputer family that's loaded 
with features which provide mini ­
computer performance at affordable 
microcomputer prices. The advanced. 
proprietary double-sized sing le board 
contains fully socketed and reliable 
LS I circuitry that includes : the ZBOA* 
CPU with high speed OMA: up to 208 
KBytes of RAM : the sophisticated 
floppy disk and Wincheste r hard disk 
controller: six RS-232C serial and two 
8-bit parallel ports: and an optiona l 
floating point processor. 

The Altos hard disk family 
will support up to four users simul · 
taneously with 48 KBytes of RAM 
each. as well as up to 58 MBytes of 

on-line quality Shugart Winchester 
hard disk storage. with tape 
cartridge back-up. And all this at 
microcomputer prices. 

Altos also supports three 
industry standard operating 
systems: single /multi -user CP/M ~ * 
OAS IS.t and Altos· proprietary 
AMEX." Seven high level program­
ming languages are offered which 
are CP/ M or AMEX compatible. 

Weed through the micro ­
computer system alternatives. No 
matter what your application. you'll 
pick Altos. 

For specific detai ls about 
pricing or performance. call or write: 
Altos Computer Systems. 
2360 Bering Drive. San Jose. CA. 
95131. (408) 946-6700. Telex 171562 
ALTOS SNJ . 

Floppy 

Disks: 

.SMb-2Mb 

And Cartridge 
Tape Back-Up 

Packed with 

Fresh Ideas 


(ALLO~) 

COMPUTER SYSTEMS 


"ZOOA 10:: • ~.tS•ered H ¥k>mar1". of Mog. l:ru; • CP M rs a registered trademarloi ol O.!Jitilt Rl>Warcll IBC ·OASIS is a registere<I trademark of Pi1.ase On~ S)'stems. lrx c 1980 Aitos Compute-r Systems 
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Text continued from page 52: 
plug is read as input port hexadecimal 
E9 . 

The concept behind this is to have 
the test unit send a data byte from its 
own output port to both input ports . 
The master unit reads the same 8 bits 
to determine that they are set correct­
ly . While we could have gone from 
input to output (sixteen wires) be­
tween master and test units, nothing 

better would be accomplished. Figure 
5 and listing 2 outline this activity in 
detail. The test takes about 1 second . 

RS-232C Handshaking Test 
A similar technique is employed to 

check the RS-232C handshaking 
signals. The necessary interface cable 
is outlined in figure 6. Figure 7 and 
listing 3 detail the logic flow . 

There are two output (DTR, Data 

Photo 3: A product ion COMM -BO under I st w it /1 cab les at tacl1ed . A second 1111i1 

be11eath it provides tire co m puter with the necessary 110 capability to success full y i11 ter­
face lo bot li a serial and parnllel port . Tlr is capability is also av ailable using a Radio 
S/iack E.xpans io11 Int erface w ith a RS-232C bo ard i11stallerl. 

Photo 4: Address selection du ring test . Wh en the beepe1· is heard, tli e proper add ress 
has been selected on the dual- in/in~ plug switc/1. 

58 O..:tmbu 1980 (<:) BYTE Publia tion• Inc 

Terminal Ready, and RTS, Request 
To Send} and four handshaking 
signals (RI, Ring Indicator; CD, Car­
rier Detect; DSR, Data Set Ready; 
and CTS, Clear to Send) on the RS­
232C interface. Some are almost 
never used, but all must be checked 
and functioning. The test is ac­
complished by tying the input to the 
output on the test unit and monitor­
ing the output lines again through the 
master unit. With two signal lines, 
there are four possible combinations, 
and all are checked. The test takes 
about 1 second. 

Serial 110 Test 
The serial section of the COMM-80 

incorporates a COM5016 data-rate 
generator and a COM2017 UART 
(universal asynchronous receiv­
er/ transmitter). Both are program­
mable devices. Through them, it is 
possible to automatically set data 
rates, parity, word size, and stop-bit 
options completely through software. 
This makes testing much easier and 
eliminates the necessity of manually 
flipping switches . Figure 8 and listing 
4 outline this test. 

Upon initial examination, the soft­
ware looks straightforward . Ten 
bytes of data (all on, all off, and each 
individual bit set) are sent from the 
master unit to the test unit at each of 
the sixteen data rates. The com­
munication path is then reversed and 
10 bytes are sent from the test unit to 
the master at each data rate to com­
plete the test . 

It may be surprising to note that a 
close examination reveals no as­
sembly-language routine to transmit 
or receive the serial data . Even at 
19,200 bps (bits per second), the serial 
communication and UART program 
interaction are accomplished com­
pletely in BASIC. (Remember that it 
takes less time to write a program in 
the higher-level language. So, if you 
don ' t need assembly -lang uage 
routines , why bother?) 

A UART is a hardware device that 
appears to the computer as a parallel 
port. To send data, we merely ad­
dress this port and load 8 bits of data 
into it. At the conclusion of the out­
put instruction, the UART auto­
matically converts this byte to serial 
format and transmits it at a rate that 
is dependent only on the transmit­
clock input to the UART. If this clock 

Text contbwed on page 64 
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CALL TOLL FREE 1-800-528-1054 

ATARI 
800 (241() . . ..... ... ... . .. $748 
400 .... . ... . ... .. .. .. . . . $445 
810 Olsk Drive ....... . ... . . $550 
825 Printer ..... . . .. . ..... $750 
850 Interface . . ........... . $160 
Star Raiders ............. . S 47 
Software . ......... .. . From S 10 

Vis icalc .. . . ... . .. .... . ... Call 

Kurta Digitizer .......... . .. Call 


MODEMS 
Lexicon 

LEX· l l .. . ...•... .. ..... $115 
Novation 

CAT .... . ..• . .. •. .. . .. $150 
D-CAT . . .. .......... ... $160 

MONITORS 
APF - 9" Monitor ........... $123 
Sanyo • 9" Moni tor . . .... , .. $147 

VIDEO TERMINALS 
Hazeltine 

1500 .. . .. . . .. .. . . . ... . $848 
1420 ... . .... . ......... $795 

Soroc 
IQ 120 ........•.....• ,. $693 
10 140 ... . ..... . . ..... $1099 

Televideo 

912 B ..... . . ............ Call 

912 c .... . ........ .. ... Call 

920 B . ....... .•.. .. .. . .. Call 

920 c ...... ........... . Call 


Zenith - Z - 19 ... . ........ . $789 


PRINTERS 
Centronics 

730 Serial .......... . . . . $650 
730 Parallel .. .. ......... $598 
737 Serial . . . . . . . . . . . . . . $875 
737 Parallel . . ...•.. • .. .• $790 

Diab lo 
1640 ................... Call 
1650 ..........•. . .. . . . . Call 

Epson-MX-80 ........ . .. • . . Call 

NEC 

5510 ..... .. ... . . ..... . . Call 
5520 . . ... .. .. . ...... . .. Call 

Okldata - Mic rol ine 80 ... . ... $545 
Qume 

5145 ..... .......... .. .. Call 
5155 . ... . .. .... ........ Call 

Teletype 
Model 40 .. .. . . .......... Call 
Model 43 wl Pinleed ... .. . Sl 005 

i ,' /!//h'"""WJJ/lll ll ltl lll llllllUlllll1111\\11\1\~~\ 

IQ _. ··._ii!()()_ I 
.. .. . ... ... . - ­

11t.• o At iL. .& .&.. .... Mo .t. A L I!: ~ ­

- "' .. a ' - A. Ml. l . &.. L : . ~ ~ a 
- _ l.llC J!.. &.Aiiif' l .t.. ­

COMPUT A 
Altos ... . ... .......... •.. Call 
Cromemco . ..... : .. . .... . . Call 
Nor thstar 

HRZ l l-32K D (Assm) ..... $2300 
HRZ l l-32K Q (Assm) . . ... $2665 

Zenith 
Z-89 48K • .. , .. . ...... . $2210 

DI KE'n 
BASF 
SV. -0 Sector SI S DID (O ty 10) $33 

------usEo-----­
Experienced Equipment 

Soroc IQ 120 . . $500 Cenlronics 779 S600 
Tl 610 Basic .. $1200 Centronlcs 730 $450 
TVI 912 ..... ' . $550 Teletype 40 . . ... Call 
TVI 920 .... ... $600 Comprint ..... $400 
Oume . .. .. .. .. Call Z-89 .. .... . ... Call 
Dlablo .. .... .. Call Tl 99/4 Console $450 

5 '1•-10 Sector SI S DI D (Qty 10) $33 
I Vl5A ~ 5 '/•-10 Sector D/ S DID (Qty 10) $37 

Memorex rfWmPUTER •5 '/•-10 Sector SI S D/ D (Qty 10) $27 
Oysan WAREHOUSE 

Texas Instruments 
810 Basic ..... .. .. . .. .. $1516 
810 Loaded ............ $1724 

5 '/, -10 Sector SI S D/ D 
5 '1•- 10 Sector DI S DI D 

Scotch 

(Qty 10) $37 
(Qty 10) $42 2222 E. Indian School Rd. Phoenix, Arizona 85016 

820 KSR Basic .......... $1732 
820 KSR Package . ...... $1916 

5 '1•-0 , 10, 16 Sector 
8"-0. 32 Sector 

(Qty 100) $275 
(Qty 100) $275 

Store Hours: Tues. - Friday 10-6 MST 
Saturday 10-5 MST 
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16IC: PROM boards. 
• PROM card has 2708-type memory 
• Quality board construction • 0-4 w ail states 
• Address any 4K group to any 4K boundary 
• Control up to 8 banks of memory • Fully 
assembled and tested • PRICE- $300 
CCaii!on'lill rcSidt:nu. .add 6 !alu EH) 

Expandable 5 MHz RAM boards. 
8 - 32K i::xpandable RAM board u ses TI 4044 
memory runs at 5MHz • Fast 250 ns access 
time • Bank select • Address any 4K block to 
any 4K boundary • Quality board construction 

PRICE-SK- $175; 16K-$3! 5, 24K- $4 75; 
32K- $520: 8K add·on kits- $135 

Call or write Arlee for details 

605 O ld County Rd ., San Carlos, CA 94070 
Telephone (415) 592·2740 

60 !Jit..c~mbf'r 1980 ~1 BYTE Publka lions ln-c 

Circle 36 on lnqul ry card. 

Have some 

great


memories. 


STAR T 

FOR THE FOL L OW · 
ING ADDR ESS ES : 
F8, 78, 88, DB. E8 

MANUALLY SET 
ADDRESS SWITCHES 

TYPE • @ • KEY ANO 
SET NEXT ADDRESS 
ON SWITCHES 

EXIT 

0 

ADDRESSING ERROR 

STO P 

Figure 4: Flowchart showing the sequence of the address-decoder test program. 

Listing 3: BASIC program testing the RS-232C handshaking signals of the COMM-80. 

60 DATA o , o , 0,2,120,40 , 1 , 64,192,3,192 , 240 
65 FOR X=O TO 3 : READ A(X) , B(X) , C(>C) :NEXT X 
2000 REM THIS SUBROUTINE CHECKS THE RS- 232 HANDSHAKE LINES 
2002 REM THE DTR l\ND RTS SI GNALS ARE TIED TO RI, CD , DSR, AND CTS 
2005 PRINT : PR I NT:PR I NT"******* RS- 232 HANDSHAKE SIGNAL TEST ** 
* **** " 
2010 POKE 14312 , 0 : REM SOUND BEEPER 
2020 FOR X=O TO 3 
2040 OUT 234 , A(X) :REM SET DTR AND RTS ON TEST UNIT 
2050 D=INP(248) :D"'D AND 192 : REM READ CTS l\ND DSR ON MAS TER 
2060 IF D<>B(X) THEN 2200 
2070 E=INP(232) :E"'E AND 240 :REM READ TEST UNIT LINES 
2080 IF E<>C( X) THEN 2300 
2090 NEXT X 
2100 PRINT" RS-232 HANDSHAKE SIGNALS CHEC K OK " 
2110 RETURN 
2200 PRINT" MA LFUNCTION ON DTR OR RTS OUTPUT SI GNALS" : RETURN 
2300 PRINT "MALFUNCTION ON RI , CD , DSR , OR CTS INPUT SIGNALS" : RETURN 

listing 4 : BA SIC progmm test ing the se ,-ial input and output of the COMM-80. 

50 DATA O, l , 2 , 4,8, 16,32,6 4, 128 , 255 
55 FOR X=l TO 10 : READ Z (X) : NEXT X 
75 DIM N( l 6) 
80 DATA 50,75 , 110,134 . 5 , 150 , 300 , 600 , 1200 , 1800 , 2000 , 2400 
85 DATA 36 00,4800, 720 0 , 9600 , 19200 
90 FOR X=O TO 15 : READ N( X) : NEXT X 
2500 PRINT : PRINT : PRINT"PRESS A.NY KEY TO CONTINUE TEST" 
2510 IF IN KEY$<> "" THEN RETURN ELSE 2510 
3000 PRINT : PRINT :PRINT"******* SERIAL INPUT TEST *******" 
3010 POKE 14 31 2,0 : REM SOUND BEEPER AT START OF TEST 
3020 GOSUB 3500 
3030 FOR 8 "' 0 TO 15 

Listing 4 con tinued on page 62 



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 Software". 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~ 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 Softcarcr:~. 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 Bus iness Software Package for s355 inc ludes: 

• 	 GENERAL LEDGER - Will automatically post end of month transactions from AIR. A/P, and Payroll. 
Prints detuiled company and department r·eports. optional comparative financial statements with 
current, YTD. budget, and last year (month and YTDl giving values and percentages. 

• 	 ACCOUNTS RECEIVABLE - Instant customer account information (current and aged) with complete 
invoicing with open item and statement capabilities. 

• 	 ACCOUNTS PAYABLE - Tracks current and aged payables. Has extremely useful 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 modifiable tax tables. W-2. 941 's, etc. 

• 	 MANUALS - Compr·ehensrve user manuals for each module with start up aids, 290 pages. 

ORDERING INFORMATION - Fill out and mail 

Signature .................................................. .
D APPLE 11 40 COLUMN SCREEN S365 
D APPLE 11 80 COLUMN SCREEN 5365 Name . ...................................................... . 

Address .... ...... ...... ......... .. ......................... .D MICROSOFT Z-80 SOFTCAR01
M s320 

D 	SINGLE DENSITY 8 " VERSION 5365 
Telephone ................................................. .


For machines such as ALTOS V isa or MC# .... .............. . .. ... .. .. ..... ........... . 

Certified Check or Money Orrler. Visa and M C ~·:e lcomed. Personal checks require 2 weeks to clear. At this price 
50f tware is sold ;:is-rs without support. W ;:i rranty lrmrted to "good copies" of disks. Sale is to end users only for use 
on one computer. Call for sample reports . 80 column APPLE ver sion requires SUP-R· TERM board or equivalent. 

om~rn~v ©fIDlfilUJ®illilllY~®~ 

259 Bsrriett Rd.. Uri it 2 • M e dford, Oregan 97501 


503 / 779-2465 
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Circ le 72 on inquiry card. 

SA VE MORE THAN 20% ! 


NORT/I . TAR - JNTt:RTUBE - M ICROTEK 
n :, ITH - RCA·COSMAC - ITHACA 

THINKER TOYS - GODBOUT - PERD RAI 

The -"'"""'St c t11ttf 1111ers 01 rite .rmor1es1 price 

f' -' l T ORI'-' . 'EM81.[0 & TESTED LI ST 011/LY 
HORIZOM·1·l2K-DOUBLE DEi 12695 11994 
HORl10N·l ·l2K·DDUBLE DU 3095 2274 
HORIZON·l ·llK·OUADOllllSllY 35 95 251• 
HDRIZ DN ·Z·UK·OUAO• HARO DISK 9329 llU 
HDRLZON UM ASSM Sl lEI IH • 1349 l2K • U79 
HDRllO# RAM JIT um 16k • l] 14 32K • UU 
HORIZON DISK DRIVE SALE DOUB DEN SI.LEI 315 
NORTH STAR HARO DISK 18 Mb 4H9 3939 
HORl.lDN PORTS. Pl.RITTS. l OGE COM NICTORS. ITC. 
PASCAL IOR NORTH STil.R ON DISK 199 190 
PASCAL PLUS 14, II. or J& DIGIT PRIC ISIO• 20 
Pow•~ul NORTH STAR BASIC •• Tho 8111.,,,, .. , ,.,, , .. , , .. IRU 
NSS I 1-22A P01 TfllRIFJCPRO!>Rl MS OMLY 10 
NOATHWORO 294 MAIL MAN 234 l llOMAN JU 
RCA ·COSMAC VP· I 11 99 GODBOU T SPECTRUM 289 
MO< ro Aniol• HI -RES GR APHICS 1095 US 
ITHACA fRDI T PHU COMP UTER B4K ll9S 2695 
Z-1002 CPU CARD U-~it IT HACA S·· IDO 1059 
fTHACA MEMORY 8/16­ M 6U 995 ui; 

PAStAl12 • THE SPU D UNO 395 315 
sunu 8088 CPU 16 bit 556 RA M UK 8!16 356 
SSM KllS Z-ID CP U 221 YlllEO BRO VBJ 4Mlu 412 
SYSTEMS GR OUP RAM 64K A & T 4mHi 599 
SYSTE MS GROUP RAM 64K BAMK SUECT 789 
ECO.ORAM m UU IT UK 219 249 
CEnRAl DATA 64K RAM 665 5'9 
01scusr2D A & T • CP IM 1199 9]1 
THINKER rors HARD DISK 26 Mb 4995 3995 
DISCUSJ2 • 2 1.l Mb1t11 A a T 1545 1259 
TARBELL DISK CON TROLLER 00 495 445 
SUPE RB RA IN 2995 2395 
SUPERHAI N QUAD llENSITY 3995 2ns 

Li51ing 4 continued: 

3040 
30 50 
3060 
3070 
3075 
3080 
3090 
3100 
3110 
3120 
3130 
3140 
3145 
3150 
315 5 
31 60 
3170 
3160 

GOSUB 3600 
PRINT "CH ECKING ";N(B ) ;" BITS PER SECOND" 
FOR X=l TO 10 
OUT 251,Z(X) : REM LOAD MASTER UNIT WITH OUTPUT DATA 
IF B<5 THEN GOSU B 3950 
S"'INP(234) : REM READ TEST UNIT STATUS REGISTER 
Sl"'S AND 56 : REM MASK OR 1 PE , AND FE 
IF Sl >O TH EN 3800 
IF S AND 128 =0 THEN 3650 
D=INP(235) : IF D<> Z(X) THEN 3900 
NEXT X 
NEXT B 
RETURN 
PRINT : PRINT : PRINT"******** SERIAL OUTPUT TEST *******" 
POKE 14312,0 :REM SOUND BEEPER AT START OF TEST 
GOSUB 35 00 
FOR B=O TO 15 
GOSUB 3600 

Listing 4 con titwed 011 page 64 

STAR T 

FOR ZIXl • 0.1, 2, 4 . 

8, 16, 32, 64, 129 , 255 


SET Z I XI VALUE ON 
TE ST-U NI T 
PRINTE R-OUTPUT PORT 

PRINT " TEST UNIT 
PROGRAMM ING PLUG 
INPUT POR T BAO­
FAI L EO ON DATA 
B YTE" ZIXI 

NEX T ZIXI 

NO 

YES 

EXIT 

NO 

NO 

NO 

PA IN T " TEST UNIT 
PRIN TE R OU TP U T 
PORT BAD-FAI LE 0 
ON DATA BYTE " ZIXl 

PRINT "TES T UNIT 
PRINTER INPUT PORT 
BAD-FAI LED ON 
DATA BYT E " l IXl 

ZENITH ·HEATH Z·O 48~ 28 95 229 9 
INT lRTUBE 111 SMAR T TER MINAL 895 125 
I MULU DR 4 IN I TE RMIN AL 895 ns 
llN llH ·HE ATH SMART TUIMllAL 995 1]9 
CA T IOVATIO NMD DEM 179 169 
MICR OTEK PR..TER 795 815 
OIP ·ll PA INTER FRICTIO N FEEO I 499 4H 
ANADEX PRIMTER DP-9501 1389 AWi.DEX OP­ 8000 865 
.llEC PA lfHU F••I Typ1JW, il•• 011111litr 2915 21'9 
SECRETARY WOAD PROCESSOR T~t 8111! 85 11 
TU TWA l!EA Ill Boot Wrltl•g P"I""' 125 112 
GOFAS T #ORIH STAR BASIC Sp11do • Uppot 79 71 
ASSEMBLER PWS OISASSEMBlfA O•lY1 39 
A BASIC PADuAAM TllACUI • !ANCY A0 UM81 AtNG 99 
EZ·CODU Tr1in:tl1t1t1 E11~ rl d1 ro I ASrC 19 11 
ECOSOH fU LL ACCOUNTING PKG J 15 MICAOSUT 226 
BOX OF DISK En es 29 EHO 280 TUT ORIAL 25 
W~i<• Comp•'-"''" BlSTl BA OCHU RE .,,,. , ••• , , , • , . , .• IRE! 
N·or·th St11 DIK4lm•nl1tior1 r11"n1htlll1 wJHRZ 10 

ORDER? or morr COMPlJTl'RS • ... UIG(;t:R DISCOUNTS 
\ 'fS WE WILL BF.AT OlJR COMPETITIO.' " . P RICt:l 
FA( ORV Ass•· 181.Ell & FACTORY WA NRANTV 

AMERICAN 

SQUARE COMPUTERS 


KIV ETT DR • JAMESTOWN NC 2 7282 
{9 1 9)-889-45 7 7 

Figure 5: Flowchart showing the sequence of operations of tile paralle l 110 test pro ­
gram . 
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Circle 40 on lnqulry card. 

CHOOSE... 

Choose an Apple Desk 

A compact bi-level desk ideal for a n Apple 
computer system. This 42" x 31 Jo:i" desk com es 
with a shelf to hold two Apple d isk drive.s. The 
top shelf for your TV or monitor and manua ls 
can also have a n optional paper sl ot to accom­
odate a printer. 

Choose a Micro Desk 

Get your micro computer off lhe 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 mini micro racks have standard 
venting, cable cut outs and adjustable RETMA 
rails. Choose a stand alone bay or a 48", 60", 
or 72" desk model in a variety of colors and 
wood tones. A custom rack is ava ilable for the 
Cromemco. 

Choose a Printer Stand 

The Universa l pr inter stand f its the: 
Centronics 700's Diabto 1600's & 2'300's 
DecLA34 T.1. 810&820 
NEC Spinwriter Okidata Slimline 
Lear Siegler 300's Anade >< 9500's 

Delivery in days on over 200 styles and colors 
in stock . Dealer inquiries invited. 

ELECTRONIC S'::ISTEMS 
FURNITURE 

COMPAN'::I 
17129 S. Kingsview Ave nue 
Carson, California 90746 
Telephone: (213)538-9601 
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li5ting ':! continued: 

3190 PRINT"CHECKING " ; N(B) ;" BITS PER SECOND" 
3200 FOR X=l TO 10 
3210 OUT 235 , Z(X) :REM LOAD TEST UNIT WITH OU TPUT DATA BYTE 
3220 IF B<5 THEN GOSUB 3950 
3230 S=INP(250) :REM READ MASTER UNIT STATUS REGISTER 
3240 Sl =S AND 56 :REM MASK OR , PE , AND FE 
3250 IF Sl >O THEN 3800 
3260 IF S AND 128=0 THEN 3850 
3270 D=INP(251) : IF D<>Z(X) THEN 3900 
3280 NEXT X 
3290 NEXT B 
3300 PRINT:PRINT:PRINT"TEST COMPLETE" 
3310 RETURN 
3500 OUT 232 , 0 :OUT248 , 0 : REM RESET MASTER AND TEST UNITS 
3510 OUT 234 , 228 :OUT 250 , 228 :REM SET BOTH UNITS FOR 8 BITS , 
3520 REM EVEN PARITY AND 1 STOP BIT 
3530 RETURN 
3600 OUT 233,B+B*l6 : OUT 249 , B+B*l6 :REM SET EQUAL BAUD RATES 
3610 RETURN 
3800 PRINT"STATUS BIT ERROR " :GOSUB 2500 : RETURN 
3850 PRINT"NO DATA RECEIVED" :GOSUB 2500 : RETURN 
3900 PRINT"WRONG DATA RECEIVED ":GOSUB 2500 : RETURN 
3950 FOR A=O TO 60 :NEXT A :RETURN 

Photo 5: Close-up of RS-232C connector on the unit under test. The circuit on the per­
fo rated board is a 0.25-second monostable mu/tivibrator (one-shot) activating a low­
voltage beeper. 

Te.rl continued from page 58: 

is 800 Hz, then the information will 
go out at 50 bps. If, on the other 
hand, the clock is 153,600 Hz, the in­
formation will go out at 9600 bps . 
The only difference to the program­
mer is that, at 9600 bps, he can 
transmit the next byte sooner. 

To read the incoming data, the pro­
gram periodically reads the UART­
status register as would be done with 
any input port and checks to see if the 
DAV (data available) flag is set. 
When that occurs, the program reads 
the data fro m the UART and resets 
the DAV line. Similar 1/0-port 

manipulations accomplish error 
checking and option setting. 

This can be done in BASIC just as 
well as in assembly code-only, not 
quite as often . We may be able to 
send data at 19,200 bps, but it can be 
sent by BASIC only at about 10 
characters per second. Similarly, we 
may be able to read data from the 
UART in BASIC at 19,200 bps, but it 
also better not come any faster than 
10 characters per second. 

Since we can control the rate at 
which we send data, we can easi ly 

Te.rt continued on p~ge 70 



YOU WILL FIND 
WHAT WE DID!! 

Specifications KG -12C Input Signal: 	1.0±0.2V P-P 
composite V ideo sync. 
negative, fully compatible. 

Input Impedance: 75 ohms 
CRT: 12", 90° deflection 
CRT Color; Green P31 phosphor 
Video Amplifier Bandwidth : 18 MH;: 
Displ ay Format: 25 lines of 80 characters 
Scan Frequency: Horlzontal-15.75 KHz Vertlcal-80 Hz 
Power Requirement: AC 117 volts 50160 Hz 
Size: 11% .. high x 12Y.i" wide x 12" deep 
Weight : 16 Lbs 

~.~BMC INTERNATIONALCUSAl. INC BMC IN T ERNATIONALu SUITE 600, UNION BANK BLDG ., 	 No . 27 . 5·CHOME, TAN IMACH I , HIGASHI-KU, 
11222 L A CIENEGA BLVD., INGLEWOOD, CA90304 OSA KA 540, JAPAN CABLE "BMCINT" OSAKA 
TE L i213 ) 641-4588 T LX 182379 BMC USA ING PHON E: OSAKA 768-7791 TELEX : 64930 N ISEMIC 

Circle 41 on Inquiry card. 
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Circle 42 on inqu iry card. 

Order these 
heavy duly industrial 

quality boards-best overall specs in 
the industry, finest components and 
workmanship, IEEE standard tor 
S-100 bus. 

Guaranteed to operate with Cromemco, 
North Star and most other S-100 systems. 
All manuals include applications programs 
in BASIC. DIP switch selectable port base 
address . 

AID MODULE 
Dependable high-speed analog-to-digital
conversion. 12-bit precision. 32 smgle­
ended input channels, or 16 true differen­
t;al inputs. High-speed sample and hold 
amplifier. 25 µsec ronversion time. Preci­
sion analog mullip,exer. Veciored inter­
rupt capabi lity. Optional instrumentation 
amplrlier with gain from 1 to 1,000. 
AIM-12, standard input module wlth 
instrumentation amplifier .. ...... $725 
AIM-128, input module only ...... $635 
AIM-11 B, 11 -bit preclsion module . $575 

D/A MODULE 
Four independent channels for digital-to­
analog conversion. 12-bit precision over 
lull 0° to 70°C range. Jumper selectable 
outputs. Binary or 2's complement digital 
inputs .Flexible bit-mapping jumpers allow 
co mpatibility with any existing 1/0 mapped 
software (either 12- or 8-bit) . Super
simple programming . 
AOM-12, output module ..... .... $495 

REAL TIME CLOCK 
Features new OKI CMOS clock chip for 
day, date, hours , minutes, and seconds. 
12 or 24 hour time format. On-board bat­
tery backup. Full year operation without 
battery rep lacement. Read or write time 
directly from 1/0 port. Vectored interrupt 
capabi lity. 
CLK-24 ............... ... .. . . $250 

ALSO AVAILABLE: Industrial control out ­
put current module . 4-20 mA - $395. 
Nonvolatile CMOS memory, 250 nsec . 4K 
bytes with battery backup - $395. 
BK CMOS memory - $590. 16K CMOS 
memory - $990 . Thermocouple compen­
sation module - S350. 

California; add 6% tax. 

Money back guarantee. 10-day lrial. 


OEM and dealer inquiries invited . 


system reliability/system integrity 
DUAL SYSTEMS CONTROL CORP. 

1825 Eastshore Hwy., Dept. B 
Berkeley, CA 94710 (415) 549-3854 
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TEST UN I T RS - 2J2 DI AGNOST IC CABLE MASTER UNIT 
DB-25 CONNECTOR DB - 25 CONNEC TO R 

OTR IBll CTSl871
20 

RTS 1801 


R l lMI 

22 

CO lBSI
8 

DSRl86 1
6 

CTS (871
5 

<JI TD RD Q 

<2J RO TD <lJ 

<:1) GND GND Cl] 

Figure 6: Schematic diagram of the RS-232C interconnection cable between the master 
and test units. 

NOTE : 
START AIXI • TEST 

SETTI
UNIT 

NG 

ECT 

OUTPUT 

SET TE ST UN IT DTR 

BIX) •CORR 
MASTER 
IN PUT 

UNIT 
REA DING 

AND RTS SIGNAL TO C(XJ • CORRECT 
ONE OF 4 POSS IBLE TEST UNIT 
COMBINATIONS : INPU T READING 
AIXl • 00, 10, 0 1, ANO 11 

NO 

PRINT " MALFUNCTION 
ON DTR OR 
RTS OUTPUT 
SIGN ALS " 

NO 

PRINT " MALFUNCTION" 

ON RI , CD, OSR. 

OR CTS INPUT 

SIGNA L S" 


END 

Figure 7: Flowclrnrt showing the sequence of operations of the RS-232C handshaking 
test. 

NEXT AIX I 

EXIT 

NO 



SHIRT SERIAL INPU T TEST 

FOR N! Bl DATA RATES • 
s.o. 75, 110, 134_5, 150, 300, 
600, !200. 1800, 2000 , 2 400 . 
3&00. 4600, 7200, 9600, 
ANO 19200 BI TS PER SECONO 

SET TEST UNI T A D MAS TER 
UN IT TO TH E SAME 
DATA RATE 

SET TEST UNIT AND MASTER 
UNIT To : 8-BIT WORO, 
1 STOP BIT, EVEN PAR I TY 

NEXT B 

FO A ZIXI OATA BY TE S • O, I, 
2, 4, 9, IS, 32. E;4, 12 8. 255 

OUTPUT Z!XI DA TA BYTE 
FROM MASTER UNIT 
TO TES T UNIT 

READ TEST- UN I T 

STATUS REG IS T ER 


NO 

PRI NT 

" STATUS BIT ERROR " 


READ DATA AVAILABLE 

NO 

PRI NT 
" WRONG DAT A REC EIV ED" 

NEXT X 

0 
EXIT 

NO 

Figure 8: Flowchart of the sequence of operations of the serial input and output tes ts . Figure 8 co11 tirwed on page 68 
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Fip;urf' 8 conlir1w'd from pa)l;I' 67: 

SERIAL OUTPUT TEST 

FOR N~ B l DATA RATES • 
50, 7!), 110, 134 5, 150, 300, 
600, 1200, 1800, 2000 , 2400, 
3600, 4800 . 7200. 9600, 
ANO 19200 BITS PER SECOND 

SET TEST UN IT A 0 MASTER 
UN I T TO SAME DA TA RATE 

SET TEST UNI T AN D MASTER 
UNIT TO : B-BIT WORD , 
I STOP BIT, VEN PARITY 

fOR Z!XI DATA BYTES• 
0, I, 2, 4. 8, 16. :!>2 
64, 128, 255 

NEXT B 

PRINT 

"S ATUS BIT ERROR" 


PRINT 

" WRON G OATA RECE IVED" 


NEXT X 

NO 
E XIT 

NO 

OUTPUT DATA BYTE FR OM 
TES T UNIT TO MASTER UNI T 

READ MASTER- UNIT 
STATUS REGIS T ER 

READ DATA AVA i L A8L E 

EXIT 

NO 

NO 

68 lk'<:<>rnber 1980 ~ BYTE Publluhon. Inc 



"EVER O"DERSOLD! 

That's right , If you can find a lower price In this maga•lne for any of the ltem1 ll1ted In this ad, we wlll reduce our price 

below our competitor's price. See each bo11 below to determine how much EXTRA we wlll cut off of THEIR price If we're not 

lowest. Please consider the competitor'• shipping charges, OUR SHIPPING IS FREEi* 


FLOPPY DISKETTES 
& SOPPLIES 

IF YOU CAN FIND A LOWER PlllCE IN 
THIS MAGAZINE ON ANY Of THHI 
ITEMS, DEDUCT 1.50 FROM OUR 
COMPETITOR'S PRICE, THAT'S OUR 
PRICll 

Call for Quantity Dlacount1 
V.rl>atlm DIU.•11•• (box of 10) 
S11. n MOS2.S.OI i.Oh. IOor 16 
5o 1h M MO·SJ7 .0 l qvod soh. IOo.r 16 
8- F03• · 1000 •oft 
8 F031· 1000 ho•d 
e- FOJ.4 -8000 doub­ e d•n11itv 1oolt 
e- f032 -8000 doubl·e dent it... hard 

P rlntwh-11 (lpoc1fy ityle) 
Oumct or Dloblo 

Lobel1 
J ', "' •15 16"" (SOOO lobel• I 
Orher iuot and quonhlles. 

a&llbon• 
Oioblo Hy Typo I 
O i11;1blo Hy Type H 
Qu,,,ei Sp, in1 
Cenooi'l•U Zip Podi: 
MANV OTHE~S 

S76.50 
$.33.00 
"°·()()
$30.00 
s-.. oo 
S•• .00 

$6 . 50 

$18.75 
CALL 

S• ,qs 
SS.75 
SJ .loO 
~ . 95 
CALL 

46J6 Park Granada 
Calabqsas. Ca. 91 302 

For iPha"'e ord'eri CALL : 

(Z 11) 111-1594 

IF YOU CAN FIND A LOWER 
PRICE IN THIS MAGAZINE ON 
ANY OF THESE PRINTERS. 
DEDUCT $10 FROM OUR COM­
PETITOR'S PRICE, THAT'S OUR 
PRICEI 

Poper Tiger IDS ·HOC 
Poper Tigor IDS ·460G 
Anode~ OP -800) 
Anodex DP-9500 
Jl.8IO Bo•ic 
Cen tronics 737 ... 
NEC 5500 D w / Bldrc•n l Boord 
NEC 5530 
V ISTA Doi•ey Whool Prin1or 
Oumo 5/ 45 .5.'55 
Escon IBM Interlace 

$939 
$ 1193 

$855 
$ 1395 

.$ 1615 
. $815 

. $2695 

. $2595 
$ 1834 

CAU 
... $595 

Call For Other P.-lntan 

IF YOU CAN FIND A LOWER PRICE IN 
THIS MAGAZ.INE ON ANY OF THESE 
ITEMS, DEDUCT 5 y, FROM OUR COM ­
PETITOR'S PRICE, THAT' S OUR PRICEI 

Novolion CAT Modem S145 
Novorion D-CAT Modem $ 185 
l 6K Memory k il $.46 
lsololors $.49 
Shugorl 35 tr Drive $349 
Pert c or MPI 4 01r Dt ive $359 
Lobo Drive• CALL 
Molchle" Drives CA LL 
Percom Doubler $109 
Pe rcom Sepera lor S27 
AIM -65 Compuler .375 
Tl -99 / 4 Computer S925 
Cali fornia Compuler Sys lcms Bds CALL 
Symiec Compu1cr Boords CA LL 
Mounlo ln Hordwore Boord• CA LL 
Green Screen S ) J 

Call for Other Hardware 

SOFTWARE DEAl.S·· H you wont 
to p1.1rch05-e Ol'ly sohwore r1n ­
cl4,1 d lng Ut.11110, , Oparoh"9 
Syst9ms , Comet. , 81,nsn lfts) Pr o . 
gi r Qms et < ) _.,. ....o1i. 
au•on:ohcolly doducf h orn ~o·. 
to 40 • off rho .-ogulor re•od 

•fA:EE 1.hipping on .gll orde rs o~er $10. Vi s.a ond Ma1.1et Card occepted. All ne._.ar u.ndeuuld oft4',ltt. ~ g" 'upply lo1oh , Pleo1• odd '2 .00 for all COO ordors. . Pleo:H call !or ,1ems. no1 liJ.1•d . We glod­
1.,. a ns.wctt any qo•1f lon1 on oll of our hordwiare , Johwc:no. Dnd 1.upplv n1tad!l Ouom1ily d11co~n 1 1 O¥o,loblo , S.chool pu r cho1.e orderi OC(ltpUtd . Pleosu- remem~.- to Hyyro comP9tilort J-h~pplng ond 
handlin9 d11'.1rgrt'li wli•n orr1._. lng 01 l'\eve-r undertold prk e . 
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ENTREPRENEURS
NEEDED MORE THAN EVER IN THE MICRO· 

COMPUTER INDUSTRY. 

The shortage of knowledgeable dealers/distributors Is the #1 problem of microcomputer 
manufacturers . Over 300 new systems houses will go Into business this year , but the number falls 
short of the 1200 needed. It Is estimated that the nat ionwide shortage of consultants will be aver 
3000 by 1981 . The HOW TO manuals by Essex Publishing are your best guide to start participating 
in lhe continued microcomputer boom. 

$36. No.10 

HOW TO START YOUR OWN SYSTEMS HOUSE 
6th edition, March 1980 
Written by the founder or a successful systems house, this facl­
Hlled 220-page manual covers virtually all aspects of starting and 
operating a small systems company. It Is abundant wl,th useful, 
real- li fe samples: contracts, proposals, agreements and a complete 
busines,s plan are Included In lull , and may be used Immediately by 
the reader . 

Proven, field-tested so lu llons to the many problems lacing the 
small systems house are presented . 

From the conten ts: 
• New Generation of Systems Houses • The SBC Marketplace • 
Marketing Strategies • Vertical Markets & IAPs • Competetlve 
Position I Plans or Major Vendors • Markel Segment Selection & 
Evafuallon • Selection ol Equipment & Manufacturer • Make or Buy 
Decision • Becoming a Distributor • Gelling Your Ad11erUslng 
Dollar 's Worth • Your Salesmen: Where to Find Them • Product 
Pricing • The Sell ing Cycle • Handl ing the 12 Most Frequent Objec­
tions Raised by Prospects • Financing ror the Customer • Leasing 
• Quest ions You Wiii Have to Answer Berore the Prospect Buys • 
Producing the System • Installation, Accaptance. Col lect Ion 

Documentation • So lutions to the Service Problem • Protecting Your Product • Should You Start 
Now? How to Wrlle a Good Business Plan Raising Capital 

HOW TO BECOME A SUCCESSFUL COMPUTER CONSUL T ANT 
by Leslie Nelson, May 1980 

Independent consul tant s are becoming a vllally Important lac·tor in 
the microcomputer field , f i lling the gap between the computer 
vendors and commercial/ industrial users. The rewards ol the 
consultant can be high : lreedom, more sat isfying work and doubled 
or tr ipled Income. HOW TO BECOME A SUCCESSFUL COM· 
PUTER CONSULTANT provides comprehensive background in for­
mation and step-by-step directions lor those Interested lo explore 
this lucrative field : 

• Established consulting markets • How to get started • Itemized 
start -up costs • Are you qualified? • Beginn ing on a part-time basis 
• The Marketing K it • Should you advertise? • Five marketing tips 
• Gell ing freb publici ty • How much to charge • When do you need a 
contract? • Sample proposals • Which jobs should be dectir:ed • 
Future markets • The way to real big money • Avoid ing the legal 

pitfalls • 
suitants 

How consultants· associations can help you • The National Aeg isler or Computer Con. 
How others did II : real· life sample cases and much more. 

FREE-LANCE SOFTWARE MARKETING 3rd edition, June 1980 

Wriling and sell ing computer programs as an independent is a 
business where • you can get started quickly, with llWe capital 
investment • you can do it full time or part t ime • lhe potential 
prolits are almost l im llless. Since the demand for computer 
software of all kinds is growing at an explosive rate, the cond itions 
for the small enlrepreneur are outstanding . 

This manual will show you how to sell your own computer programs 
using these proven techn iques: • direct to Industries • through 
consulting firms • through manufacturers of computer hardware 
• in book rorm • mail order • through computer stores. II will 
show you how to profitabl y sell and license all types or software 
ranging from sophisticated analyllcal programs selling ror thou­
sands or dollars, down to simple accounting routines and games for 
personal compu ters . 

The book wi ll guide you step by step through the process of 
$30. No. 32 marketing , advertising , negot iating a contract, Installing soflware, 

training users and providing maintenance and support. It also contai ns sample software contracls 
lhat have been used in actual sottware transactions. Also included are tips on how to negotiate with 
a large corporation, ways of avoid ing persona l l lablllty, techniques ror obtaining free computer time 
and hints on how to run a rree-lanoo soltware business while holding a fu ll-lime job. 

-----------------------------------1ESSEX PUBLISHING CO. O.pt . 2 _. 
285 Bloomfleld Avenue • Caldwell , N.J. 07006 · • I 
Order books by number. Send check, money order (U.S.S), VISA or Master Charge t. I 
Publisher pays 4th c lass shi pp ing . For Ai r Mall shipping add $2.50 par book In USA and I 
Canada, $5.00 In Europa, $8.00 elsewhere. N .J . residents add 5 % sales tax. I 
O No. 10 0 No. 16 D NO. 32 D Check enclosed 0 Credit card I 

I 

Hllili-L\..'R'E 

SOfTWARE 

MARKETING 


.. 
l!J. ~OHrn:~ 

.. t: tt \ 1~ l tit I f .\ 1 I u .\ s 
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Te,xt continued from page 64: 

send it at a rate that can be digested. 
The UARTs function is primarily cer­
tified by the conversion/ transmission 
and recep tion / reconversion process 
rather than the number of characters 
it can send through the wires. If it 
works for 1 character per minute, it 
will work for 100 characters per 
second. In truth, though, I decided to 
settle on 10 bytes which exercise each 
bit and to send each byte with parity 
enabled. The enti re test , automatical­
ly checking thirty-two data rates, 
takes 39 seconds. 

You might ask, as an afterthought , 
why I didn't just loop the input to the 
output on the test unit and check it 
that way, rather than utilizing a 
separate communications channel. 
The typical failure on a data-transfer .. 
rate generator is that it sticks at one 
frequency for a group of da ta-rate 
settings . If this malfunctioning clock 
signal is simultaneously applied to 
both the transmit and receive sections 
of the UART under test, the data in 
and out will still be synchronized and 
no error will be detected . The only 
true test is to send data at a known 
rate from an external source and try 
to read it . 

Conclusion 
As you think about this presenta­

tion and consider possible applica­
tions, keep in mind that there are 
limitations as well as strengths in any 
high-level language. First, common 
sense should tell you that high-level 
languages suit only smaller applica­
tions. BASIC gets bogged down in 
both programming confusion and ex ­
ecution time as programs get larger 
than 4 K bytes. 

On the other hand, appreciate it as 
a learning tool for understanding con­
trol applications with limited stress 
on the programmer. BASIC is an ex­
cellent language for becoming in­
troduced to man-machine interfacing. 
A good programmer will not stop 
there and will soon become interested 
in more complete languages such as 
FORTH and tiny-c, which can be ex­
panded to meet the specific problems. 

You have to start somehow, and 
this way is fairly painless .• 

Next Month: 
Are you blacking out the 

neighborhood with your computer? 
EMI (electromagnetic interference) 
will be discussed. 

Circ le 46 on inquiry card. --+ 



You probably know 
about the SoftCard- our 
ingenious circuit card that 
converts an Apple 11~ into a 
z.aoe machine running 
CP/M~ 

You may even know 
that with the SoftCard, you get Microsoft's 
powerful BASIC - extended to support 
Apple graphics and many other features. 

Now, whenever you're ready to get beyond the 
BASICs, the SoftCard can take you into whole 
new realms. Starting with two advanced 
language packages from Microsoft. 

FORTRAN AND 
COBOL TO GO. 

Now you can run the 
world's most popular 
engineering/scientific lan­
guage and the most popular 
business language on your 
Apple. Think what that means: you can choose from liter­
ally thousands of "off-the-shelf" applications programs, 
and have them working with little conversion. Or design 
your own programs, taking advantage of all the problem­
solving power these specialized languages give you. 

FORTRAN-BO 
A complete ANSI-standard FORTRAN (except 

COMPLEX type), with important enhancements. The ex­
tremely fast compiler performs extensive code 

e, ybt)'r. 
ffyp1cally ex~ 
times faster than with 

Apple FORTRAN. 
FORTRAN is easy to 

learn if you know BASIC, 
and the package in­

cludes a huge library of 
floating point, math, 
and 1/0 routines 
you can use in all 

your programs. 

COBOL-80 
Virtually the only choice for 

serious business data processing. 
It'sANSI 1974 standard COBOL, with many user-oriented 
features added: formatted screen support for CRT termi­
nals, simple segmenting of very large programs, powerful 
file handling capability, trace debugging, and much 
more. A separate Sort package is coming soon. 

FORTRAN-80 and COBOL-80 are just two more rea­
sons why the Apple with SoftCard is the world's most ver­
satile personal computer. Get all the exciting details from 
your Microsoft dealer today. And start getting beyond the 
BASICs. 

MICROSOFT Consumer Products. 400 108th Ave. 
N.E., Suite 200, Bellevue, WA 98004. (206) 454-1315. 
SollC<lrd rs a trademark o l Mtcrosoll Apple II Is a registered 1rademarkofApple Com· 
pu1cr, lr.c Z·BOlsa r091s1ered 1radema1kol Z1log . 1nc CP/ M Isa registered trademark 
al O.gllal Aesoatch. Inc 







Dungeon Campaign 


Gregg Williams, Editor 

One of my favorite games for the Apple II is Dungeon 
Campaign, from Synergistic Software (see "At a Glance" 
box for details) . I cannot think of any game that causes 
such delight in playing, and I cannot think of a game that 
offers so much entertainment per unit of program. 
Dungeon Campaign is an example of fine game design 
and expert use of limited resources. Even though it does 
not use either game paddles or high-resolution graphics, 
it is far more entertaining than most games that do . 

When the game begins, the computer draws four levels 
of mazes and erases them (this takes a minute or two). It 
has just created the maze that you will explore. After the 
fu ll maze has been created, the program places you in the 
middle of a blank area that represents the top level of the 
maze. You use five I-keystroke commands (U, D, R, L, 
and J) to move your explorer group (shown as a red 
square) up, down, right, or left afor jump can precede 
any of these commands to jump over a square that might 
contain danger). As you move in the maze, adjacent 
walls become visible, allowing you to explore the level 
you are on. If you are lucky in your explorations, you 
will find some treasure, your group of explorers will not 
be totally destroyed, and you will leave the bottom level 
of the maze, thus winning the game. 

The object, of course, is to find treasure; but in your 
explorations you may find stairways, pit traps, monsters, 
poison gas, man-eating dragons, and several other in­
habitants; I will not tell you about these others to give 
you the surprise of discovering them. Comba't with dif­
ferent kinds of monsters is resolved by die rolls for each 
side and subsequent computation (all done by the pro­
gram); this gives the program an entertaining Dungeons 
and Dragons-like flavor. 

The program is, at times, subtle. For example, some­
times the bottom level is drawn wit!. the single exit 
blocked off (the maze is randomly created for each 
game). At first, I thought there was no way to leave the 
maze and win the game. But, in a later game, I discovered 
a "magic carpet" treasure that can be used only once to 
take your explorers over walls. This is an indication of 
the sophistica tion of this seemingly simple (but always 
enjoyable) game. • 

Photo 1: A partially explored maze in Dungeon Campaign. The 
red and green squares in th e middle of the display are tlie ex­
plorers and a group of zombies , respectively , tlrnt are about to 
do battle. The thick white lines denote a stairway, wl1ile the 
liglll blue square near tlie bottom represents a hazard of un­
known kind (at th e moment). 

At a Glance 
Name 

Dungeon Campaign 

Type 

Low-resolution color 


graphics game 


Manufacturer 

Synergistic Software 

5221120th Ave SE 

Bellevue WA 98006 


(206) 641-1917 


Price 

$15 cassette, $17.50 disk 


Format 

Cassette tape or 5-inch 


disk 


Language 
Applesoft and Integer 
BASIC versions (both 

versions supplied in each 

package) 


Computer 

Apple II or Apple II Plus, 


with 32 K bytes of 

memory (16 K bytes for 

cassette lnteger BASIC 


version) 


Documentation 

Instruction sheet plus in­


structions in program 


Features 

Sound effects through 


Apple II speaker 


Audience 

Game enthusiasts of all 

ages (simple enough for 


children) 
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The best 
newssince 

CP/M ... 
customizable 

full screen 
editing 

Changes You Make On the Screen Become 
The Changes to the File. 

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 professionals. VEDIT is a 
proven full screen editor with unequalled features. You wi ll 
appreciate that you can easily edit I 0 times faster than with a 
command editor. Since VEDrr is customizable, it adapts to 
your applications and preferences, instead of requiring you 
to adapt to it 

VEDrr is ideally suited to program development and it's 
special features make it the most valuable development tool 
a programmer can have. VEDIT appeals to word processing 
users too. Many simple text editing tasks, such as mailing 
lists, are faster and easier to do with VEDIT than with more 
complex word processors. 

Features of VEDIT: 
Full screen editor with status line and cursor. The screen 

continuously displays the region of the file being edited. 
Changes are made by first moving the cursor to the text you 
wish to change. You can then overtype, insert any amount of 
new text or hit a function key. These changes are 
immediately reflected on the screen and become the 
changes to the file. 

Full array of cursor movements with single 
key movement to begin and end of lines and to 

North Star Sorcerer 
HeathH8/H89 TRS-80 Model I 
Super Brain TRS-80 Model II 

Mo.t other CP/M Systems with 
CRT or Memory Mapped Dlaplap. 

tab positions. 
Function keys for character delete, line delete 

and allowing line splitting and concatenating. 
Text movement is very easy using a text 

register. 
Flexible command mode allows global 

search and substitute, repetitive editing 
operations. 

File handling allows files to be merged on input, split on 
output. drive selection and more. Blocks of text are readily 
copied from one file to another. 

Disk buffering can automatical ly perform Read/ Write for 
files larger than available main memory. 

Tabs settab le to any positions. Tab key inserts tab 
character or spaces to next tab position. 

Extensive 60 page. clearly written manual with sections for 
both the beginning and experienced user. 

You CUetomlm the Fastest Editor for 
Word Procenlng, C-Baslc, Fortran and 
Auembler: 
Keyboard layout for all cursor and function keys. 

Your screen size. (Up to 70 lines, 200 columns). 

Default Tab positions and various parameters. 

Scrolling methods. 

Cursor type, blinking, reverse video. 

Its ideal for diverse hardware, keyboards and applications. 

For OEMs too. 


Ordering: Specify your CRT terminal type, video board or 

m icrocomputer, the 8080/Z80 or ZBO code version, and disk 

format required. 


Standard Package: Disk and manual .... ... .. . $110 

Manual: Price refunded with software purchase $ 15 

PllCEON V·100: 24 X 80 Video display board . ..$445 


VISA and II.ASTER CHARGE Welcome. 
Atbactlve Dealer Terms. 

Compuview Products, Inc. 

618 Loui- / AIWI Arbor, Michigan 48103 C811 Anwtfme • (313) 9M-t299 
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Now With Multi-Key Capabilities For Apple & Pet 
Since KRAM™ was introduced in 1979 it has fast become known as the 

users. Now, after hundreds of requests we have added MULTl-KEY, 

IBM/ 370 users have VSAM (Virtua l Storage Access Method) to 
provide fast. flex ible keyed-access to their data. Now SUPER 
KRAM (Keyed Random Access Method) , from United 
Sollware of America . gives Apple and Pet users the same 
flexibi lity , substantially increasing the processing power of the 
Apple and Pet. 

Until SUPER KRAM the only " random access" capability in 
the App le and Pet consisted of a crude form of '" re lative 
record" processing. While th is is usab le for very sim ple 
appli cat ions, it falls far short of the needs of today's business 
and analyti cal appl ications. Using SUPER KRAM records 
may be processed by any one of mu ltiple " Key" values, which 
may consist of an y kind of data: numbers, letters , special 
cha racters , etc . Even Apples 's long-awaited DOS 3.3 doesn 't 
have anyth ing like this! l 

KRAMTM 2.0 Regular Features 
• 	Wri tten in 6502 mach ine code 

Basic compati ble 
• Create/ Open a dataset 
• Put record by key 
• Add & delete records by key 
• Get any record by Ful l/Partia l key 
• 	Access by any key in as li ttle as 

.2 sec. (. 1 sec. with Corvus d isk) 
• Supports multiple disks 
• Read next or previous record 
• 	Dynamic space allocation 
• 	Dynamic space rec lamation 
• 	Dynamic index compression 
• 	 Fi les never need reorgan iz.ation 
• 	 Compatib le with language systems 

KRAM™2.0 Only $99.95 

APPLE/ ATARI 
"Precise, humanized, well documented an excellent value" are the applauds being given 

APPLE WOR D byPaulLutus 

3-D The Program made famous on National TV! 
ANIMATED 


COLOR 

GRAPHICS 


Written in machine code. 

Look for the RED-WHITE-BLUE 
Uni ted Software Display at your local 
computer dealer, or send check or 
moneyorder, plus $3.00 shipping to: 

= = - ..:: UNITED 
S s=---- .Ea SOFTWARE 
~"jji &OF 

7503RDAvenue, AMER/CA 

New York NY 10017 

(212) 682-0347 Telex 640055 

DEALER INQUIRIES INVITED 
KRAM 1s a lli1de marlr: o' UmleO' .sor1ware o·t A.morica 

APPLE WORLD turns your Apple Into a sophisticated graphics 
system capab le o f creating animated three-dimensional color 
images. projecting them in true perspective on the screen. roia te 
them. move them closer. further away. and many other exciting and 
imaginative things_ 

Draws objects with 65,000 points per side. 

A powerfu l screen-o rien ted text editor is Included to facili tate 
Image forma tion. This prog ram was recently reatured on Tom 
Snyder's Prime Time Saturday TV Show and is now avai lable for 
sale. 

APPLE WORLD'S powerful edilor is so easy to use that children wil t 
love it You can now "' sketch" your dream house. boat. car, or 
fantasy empire_ Then view it as it would be ~een from 10,000 feet, or 
you can ZOOM in until the screen is filled wi th a doorknob. You 
cou ld then go inside and move from room to room examining 
furniture placement as your screen rota tes with in the room. Images 
or specific parts of images can easily be saved to d isk or printer . 

Does all this sound like science l•ction? You won 't think so after you 
have visi ted Apple World. 

Introductory Price $59.95 
36 page manual included 

For 48K Apple II or Plus with Disk 

http:s=----.Ea


By Ken Germann 

You 've Asked For It, Now You Got It! 
quickest and most powerful access method for serious Apple and Pet 
MULTl-INDEX, functions, as well as increasing processing speed . 

BREAKTHROUGHS 

these sophisticated programs designed to meet the stringent needs of individuals and business professionals. 

NEW 3-D SUPERGRAPHICS ~~- ·---=---=~ 

& 3-D GAME DEVELOPMENT SYSTEM IN COLOR 	 ~ :: 

SUPER KRAM ' STMAdded Features 
• 	MULTIKEY SUPPORT - Al lowing simultaneous access to a KRAM 

fi le by more than one key fie ld . 
• HI -SPEED REA D -	 Th is feature allows increased 1/0 speed up 


lo 60% faste r during processing of SUPER KRAM read 

next, read previous, put and dele te requests. 


• 	 IMPROVED INDEX ARCHITECTURE - Allowing fasler 

index searche rs and more eff icient disk space utilizat ion . 


• 	 INTEGRATED BASIC COMMANDS - Allowing SUPER 

KRAMrM commands to be coded in -line with Basic , providing 

easier usage of KRAM th an ever before. 


• USER-SPEC IFIABLE BUFFER POOL - Allowing the user to 

specify how many KRAM fi les are allowed open at one 

time; will support any number of KRAM files. 


SUPER KRAM™ Only $175 

• LOGICAL RECORDS (KEYS MAY BE NO N-UNIQUE) ­
Records added to the KRAM files are immediately 
accessible by any of the defined keys for the file (Automatic 
Upgrade). 

• 	 KRAM 2.0 files are tota ll y compatible with SUPER KRAM 

Requirements 
Apple & Pet requirements - KRAM 2.0 and SUPER KRAM 
are designed to work w ith both Apple ll 's, Disk II. and Corvus 
Systems 10 Megabyte Winchester Disk, and Commodore's 
2040, 3040, and 8050 Disk un its. KRAM 2.0 and SUPER KRAM 
req uire 32 K/48K Apple and a least on disk drive. 
(KRAM 2.0 requires Integer Basic in ROM) . KRAM and 
SUPER KRAM work on any 40180 column 16K/ 32K Pet. 

by Paul Lulus 

Walch co lorful bu tt erflys, birds. fly across your Apple or Atar i 
sc reen wi lh true 3 dimensional perspective . Have rocket ships 
fly ou1 a l you in this incredible high speed graphics package. 
3-D SUPERGRAPHICSrM is a 6502 machine language program 
that will in terface to your Basic or machine language 
programs or games using simple "" DOS-l ike" commands. 
Features include: 
• Simple image en try through editor 
• Objec ts up to 256 points per side 
• Uses all hi- res colors 
• Allows 	mixed colored texl & 

graphics for prompts and captions 
• Trar1sla1es on 3 axes 
• tndrvidua1 axis scales 
• 21 different commands 
• Rotate object by 1.4° to 360° increments at machine speeds 

For 48K Apple II or Plus with 
Disk II $39.95 for disk 
For ATARI 800 with 40K memory 
(disk optional) $39.95 for tape 

DATABASE MANAGEMENT SYSTEM - A comprehensive, 
rn1eractive system l ike lhose run on mainframes! Six moc'u les 
comprising 42K of programming allow you 10 : crea te, edit. delete. 
display, prin t, sort , merge, etc .. etc. - databases of up 10 10.000 
records. Printer routines automatica lly genera1e reports and labels 
on demand. 60 pages of concise documentation are included. 
Requirements · 16-32K PET and 2040 Dual Disk (prin1er 
optional) . _.. _. . . -.... -... .....
 

OTHER SOFTWARE 
TERS

APPLE COMPU
Super Space Wars ....... $ 9.95 
Stales & Cap11ats . . . . . . . . 
Moving Point 
Average ...... ...... •.. . 

Stock Options ... .. .. - . . 
Finance .. ... .. . . . . . ... .. 
Bonds ·--·· · -··--··--··· 

COMMODORE PET 

S1ock Options .... ... .. .. 24.95 
Frnance . . . . . . . . . . . . . . . . . 12.95 
Bonds .. . ...... .. .... . .. 12.95 

9.95 

19.95 
24.95 
12.95 
12.95: 

. .. . ...... . .... COST $125 

Stock Analyzer . ..... _... 22.95 
Mortgage . . . . . . . . . . . . . . . t 4 95 
Space lnlruders 
("Best Game ol 1979") .. $19.95 

Jury/Hos1age .. . . . . . . . . . . 9.95 
Kentucky Derby/Roulette 9_95 
Alien 1.0 ./Tank . , . . . . . . . . 9.95 
Tunnelvision/Maze Chase 14.95 
Submarine Anack ... .. . , 9.95 
BatlteofM idway ..... . . 7.95 
Laser Tank Baille .... . . ,, 9.95 
Swarm . . . . . . . . . 14.95 
Baseball ...... . . . .. . ... , 9.95 

Super Sianrek. . . . . . . . . . . 14.95 
PET Music Box .... .... .. 29.95 
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A Stellar Trek 


Harold Nelson, Editor 

You, captain of the starship Enterprise, begin your task 
of freeing the galaxy from the threat of the Klingon Em­
pire and its Romulan alHes by selecting the members of 
your crew. Next you must make some general strategy 
decisions. 

There are two types of encounters (games) to choose 
from. Regular games are always different, while tourna­
ment games have identical outcomes if played in the same 
way . This is an interesting feature, because most games 
of this type are either stochastic (output from a given in­
put is somewhat random) or deterministic (output from a 
given input is fixed) . This feature of choice between these 
two kinds of games opens many possibilities for develop ­
ing and practicing strategies, competing against other 
players, and still not "running out of game" as soon as a 
game has been successfully completed. 

At a Glance 


Name 
A Stellar Trek 

Type 
High-resolution color 

graphics game 

Manufacturer 

Rainbow Computing Inc 


9719 Reseda Blvd 

Northridge CA 91324 


(213) 349-5560 


Price 
$24 .95 

Format 

5-inch floppy disk 


Language 

BASIC 


Computer 

Apple II with 48 K bytes 

of memory, with Apple­


soft floating-point 

BASIC, and a color 


display 


Documentation 

Photocopied, 8¥2 by 11 

inch stapled packet with 

a table of contents for 


sections on game opera­

tion and descriptions of 


commands. 


Audience 

Star Trek fans and others 


9 years old and up in­

terested in Adventure­


type games 


THE FIRST TRS -so® COMPATIBLE COMPUTER 
WITH HIGH DENSITY COLOR GRAPHICS! 

LNW RESEARCH introduces the I,.t.."'ri'SO, A hiqh performance color computer , 
compatible with the T,5- 80™ !'.odcl I. The full y l ntogroted t.NW80 is 
a sophiatica tC!d and ve rsa t i l e microcomputil!r .... ith th followin9 ?OWe rr u l 
fcutures . 

COMPA ro11..rrv 
na.rd...,oro and soft.war....- compa t i ble t.o the Rad i o hack Tns-e oTM Model 
compute r, provide& the widest s o ftWl"lre br;so t>f inny r'!icroeo~puter . 
t.:ass.ottc inter foe::-; expansion bun 

DISPLAY 

UuUli ty upper find lower case displ ay . 

'I.Vo IDOdes Of color graphit":S.r hi9h l"Ceolution graphics , )8'4 x 19 2 in 
ci9t1t colors - hi.gh.cr de nsitv than the !t.pple tI : !..Ow d<rn~ity color 
9rapJ1ics of 1213 x. 192 are a l So .av.:iilnble in eiC)ht. colors. 

Ui F.J11 resolution - black and white graphics - of 38'4 x 192 1111 ixed with 
tuxt and Tr..s-ao™ ctanda r d graphics . 

Re verse video . c."omposite vidc.o. RP uutpu 

PERfOR.iANCE 

'J'he Lh"W80 utilizes the ' ti st z-80A mieropr ocossor which executes at a 
&lJee d o( ~ MUZ - over twice t:he 9peod or tho Tns-eoTM ~.odel I.LNW80 

ElCTERNAl DATA SEPARATORPC BOARD $ 89.95 SYSTEM A$1CMBll:D 
NtD f·UU '\' TUTIO 

EXPANSION514.95 
Al 

9' [ " IOUO & ) 
Ask about our : Keyboard Kl.Ml: Mll_OI Jl ljlo4 •lQUlllll:D 

ccblnol .usn MA~UA1.$69_

L-"-• 5Ell 1Al Hll'2C.I '10 911 .A I fO 
HOPPY CONTWOlU R 
Jilk 1nu ME N.ORY 

VIDEO 100 ...DLNW 
,,.••uu PflWUlt ro1rRESEARCH OUA.l C:.U:U: TH ll'OJlf 

LNW RESEARCH 3183-E AFIWAY AVE COSTA MESA CA 112828 71 4-!>112---8948 

..._.... ... ....,... .........,_ ...
.... .. .,..,.,_ (_ 


OROERlt.a N'OAW.TION 
llAl-TIME Cloe.: 
SCIHN ,ll lp.ITIE R B-1J5 
ONB.O.UCI POf/U SU,PlY 
~Oft'WARI. COMP.A Ttl!IU 
W L.t>U MA5K, SIUC SC RU N 
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JMM 816K-lh5 
IMM 816K-25 
IMM 816A-45 
IMM 816A-25 
IMM 900K 
IMM 900A 
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Photo 1: The Klingon ship in sector 9 (row), 9 (column) fires on 
the Enterprise in sector 5,2 . In addition to the Enterprise and 
three Klingon ships, there are six stars in this quadrant. To the 
right of the quadrant display is important status information . 
Below that is a grid giving infonnation on the quadrants sur­
rounding the one currently occupied by the Enterprise, with the 
displayed quadrant in the center. In tl1e space below tl1e display 
you are given some messages 1md enter your commands. 

Photo 2: A photon torpedo from the Enterprise is on its way to 
the Klingon ship in sector 3,1 . 

Your next decision is to determine the length of your 
trek (in stardates, not real time). The longer the game, of 
course, the more opponents you will have to overcome. 

Finally, you will select the level of difficulty for your 
encounters . The choices range from Novice (quite easy), 
through Expert (extremely difficult), to Emeritus (perhaps 
not humanly pos.sible). 

Having made your choices, you are ready to begin 
your mission. From this point on, the format for playing 
A Stellar Trek is basically that of the standard Star Trek 
games. You can move about the galaxy of sixty-four 
"quadrants" seeking Klingons or visiting starbases for 
energy and repairs. The Move commands (manual or 
automatic) require some thought and care in execution, 
but the documentation explaining their use is quite dear. 

When you encounter Klingons or Romulans, you can 
do battle using either phasers or photon torpedoes. 
Again, use of these commands requires some care but 
here, too, the documentation is very good (see box). 
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The Perfect Fit 

The Micromodem /I data communications system 

and the Apple II* computer. What better combination to 
maximize the capabilities of your personal computer! 

This popular direct connect modem can transmit 
data between an Apple II and another Apple II, a 
terminal, another microcomputer, minicomputer or 
even a large time-sharing computer anywhere in North 
America. The Micromodem II has unique automatic 
dialing and answer capabilities which further increases 
the communications possibilities between the Apple II 
and another computer or terminal. 

You can send and/or receive messages or data 
when you are out of your office, home or out of town. 
Your branch business locations can communicate with 
each other regarding inventory and other matters over 
the phone. Or you can communicate with friends 
across the country. And you can access information 
utilities like the SOURCE for various business and 
personal applications. 

The Micromodem II consists of two parts. One part 
includes the printed circuit board which holds the 
Micromodem II , ROM firmware and the serial interface. 
The board plugs directly into the Apple II providing all 
the functions of a serial interface card plus 
programmable auto dialing and auto answer 
capabilities. The on-board ROM firmware enables the 
Micromodem II to operate in any of three modes to 
perform different tasks-terminal mode, remote console 
and program control mode. 

The other part of the Micromodem II datacomm 
system is a Microcoupler which connects the 
Micromodem board and Apple IJ to a telephone line. 
The Microco~pler gets a dial tone, dials numbers, 
answers the phone and hangs up when a transmission 
is over. There are none of the losses or distortions 
associated with acoustic couplers. The Microcoupler is 
compatible with any North American standard 
telephone lines and is FCC-approved for direct 
connection in the U.S. It works with standard dial 
phone service or Touch-tone service. 

The Micromodem II is completely compatible with 
Bell 103-type modems. Full and half-duplex operating 
modes are available as we ll as speed selectable 
transmission rates of 110 and 300 bps. 

Why not increase your Apple ll's capabilities by 
outfitting it with the sophisticated Micromodem II data 
communications system? The Micromodem II is 
available at retail computer stores nationwide. For the 
store nearest you , call or write: 

(!)..Hayes 
Hayes Microcomputer Products Inc. 

5835 Peach1ree Corners Eas1 . Norcross. Ge0fg1a 30092 (404) 449-8791 


•• Micromodem II is a lrademark ot Hayos M1ctocomj)<Jlor ProduCLS. Inc. 
·App~ II ls a re9ls1ered trademark o f Apple Compuler Inc. 

Tho Mlcromoclem II can also be usoo with tho Ben & Howen computer. 




$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 logg ing, 
data acquisition, prototyping and experimenting. 

Program development is facilitated through the 
General's "Expedltor" system monitor. The Ex­
peditor has specialized commands for automatic 
baud rate selection - uploading and download· 
Ing which speed up development and cut down on 
"hidden" program costs. An OP,tional assembler 
and disassembler on a 2716 will compliment the 
Expeditor 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 dimensions - 4.5" x 6" EXPEO ITOR - 2 K SYSTEM MONITOR 
' 6085 A CPU • Aulom1Uc Baud Rite 
• 4 Lovel programmable lnlenupl Seltcllon (50.9600 Baud! 
• 3 Prio rity Interrupts • Downloading - from a computer that 
• 2 Non·mes~able lnlerrupts suppOrts an assembler. This will enable 
• 256 Byles ol programmable memory the user 10 develop prOIJ rams on a lime 

(expandable on boarel to 2 K bytes of sharing service, a larger compu ter, and 
ell her Sl•Uc Ram or CMOS Ram with download directly 10 the Ram of tho b•tt•ry b•ck-up1 General . • 2 K Byles Of EPAOM - expandable • Uploading - De•elop prOIJrams on the on board lo 4 K bytes General and 11pload them 10 a computer • 22 Programmable parallel UO lln es that supports a dis~ drive for program (ports) 

storage. • 6 Bit memory mapped port 
• 	Programmable 14 bit binary counler 


ana timer controlled lhrouoh the 

system software 


• Software compatible with the 8080 
THE GENERAL MCG-85 $99.00 Hex Keypad and Dis play $69.00 
(Kit)
The GENERAL MCG-85 $135.00 2 K Beste In Rom $59.00 
(Assembled & Tasted) 
2 K Expansion Rom $30.00 2 K Assembler & 

Disassembler $40.00 
2 K Expans ion Ram $30.00 Expediter Monitor Listings S29.00 

(Manual Form) 
Ser.cl certlfle<I check(re<Jularchocks require 2 weeks la clear) or chargo 10 Visa or M aster 
Card. Add S3.00 shlpplng. N.Y. residents add 8% sales tax . 

• 	 In 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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A Stellar Trek also has several interesting commands 
not present in standard versions of Star Trek games. For 
example, you can scan a nearby planet for dilithium 
crystals. If they are present, you can beam down to the 
planet, mine the crystals, and return them to the Enter­
prise. The dilithium crystals can then be used as an 
emergency source of energy, though they tend to be 
unstable. You can, if you are desperate enough, employ 
an experimental death ray. Even if the Enterprise is aban· 
doned or destroyed, all is not necessarily lost. 

An important feature , since games can take a very long 
time, is the Freeze command. This enables the player to 
save the game being played for later completion. 

A Stellar Trek makes very fine use of the Apple II high­
resolution graphics. (See photos 1 and 2.) 

As indicated above, this game is not played in real 
time. The only annoying aspect of the game, in fact, is 
the amount of time it takes for displays to change, to 
enter new commands, and to be able to react to new 
situations. It also takes an awfully long time for a photon 
torpedo to find {or miss) its target . 

Apart from the fact that this is not a fast-paced game, it 
is, in all other respects, an excellent version of an old 
standard. It requires thought, planning, and some luck. It 
provides engaging enjoyment {or frustration for the un ­
wary). A Stellar Trek is a very fine game and makes good 
use of the capabilities of the computer.• 

Note: The documentation contained in the original 
package received did not explain all of the options 
available with the use of the phasers. However, a call 
to the people at Rainbow Computing Inc resulted in an 
updated version of the documentation. This new ver­
sion nicely clarifies all possible uses of the phasers and 
a few other matters in addition. This immediate action 
based on our suggestions is very impressive. It seems 
that this company has a sincere interest in user 
satisfaction from its software. 

EYTE'sEits 

Five copies of presentation Call for Papers proposals are requested ; 
The Software Engineering they should consist of a 

Technical Committee of the 750-word summary. Final 
IEEE Computer Society is papers should be approx­
soliciting papers for the imately 3000 words. Mail 
Software Engineering Stan ­ proposals by January 26, 
dards Applications Work­ 1981. Acceptance notifica­

shop on August 18 th.ru 20, tion and author kits will be 

1981, in San Francisco, Cali­ sent by March 30, 1981. 

fornia . Suggested topics in­ Send proposals to E Bersoff, 

clude the selling of stan­ CTEC Inc, 7777 Leesburg 

dards, process standardiza­ Pike, Falls Church VA 

tion versus product stan­ 22043. For additional infor­

dardization, unreaHzable mation, contact Robert M 

standards, standards en· Poston, EAl , 185 Mon­

forcemen t, factors in stan­ mouth Pky, West Long 

dards selection and tailoring, Branch NJ 07764, (201) 

effectiveness of standards 229-1100.• 

and the case against stan­

dards. 




BASIC SOFTWARE LIBRARY 

NOW* O* Volumes and Growin 


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 Thal's more than Anyone else can say. We 
used to sell hundreds of programs individually, the programs in Volume Xwere sold for several years at over $10,000, 
in Volume Ill for over $6,000 but a tew 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. 11$24.95 Vol.Ill Vol.IV Vo l. V Vol. VIII Vol.IX Vol. X 

Business & Animals Four B1nom1at Beam $39.95 S9.95 S9.95 $19.95 $19.95 $69.95 
Penona l A.s1rona u• Ch ,. Sq . Conv B1lhng Bongo A. ndy Cap 1040-Tax Auto lnlro 
Book eep1ng Bagel Coe II F'illo• IO'wl&nlor'.t Bonds Baseball Cypher NR 

Progr ams B•o Cycle Conhdonce 1 Fl t Pay•oll Bu ll Compare Bal~nce H urruac A.IP 


Cannons Conhdonco 2 1ntegre11on 1 Ais Enterpriso Conlld 10 ID Mor Inv 
Bond Chockors Cor relali Of"l:S 1n1ogrnt1on 2 Scneoule 2 Foo1ball Descrip Choc~book Loran a Chock 
Building C1aps Curve ln1ens11y Sh1pp1ng fuincJs I Diiier Map A.ssots 
Compound Doghght D1llou,ncos Lola Stocks Funds 2 Engino lnsto l 78 Navigate Payroll 
Cychc Goll Dual Plol Macro S w11ch Go-Moku Fourier Om ego Bal Sn 
Oec1s1on I Judy E•P·Dlslri Mex Mtn J ae~ Horse Ooproc 2 Patterns PI L 
Dec1:s1on 2 lone Up Leas l Squares Nava1 d Vol. VI Li le lnlegers Radar Yoar End 
Dopreclet1on Pony Pa11od Op1rcal Loans Lo91c APPENDIXC ROF Data Boso$49.95
EU1c1aru RouloUe Plo1 Planet Mal:&s Playboy Ta.UpMln~Lec:tger
F'low Sky Diver Plolp ts PSD Poker Primes fa..,ont&s BaStc St 
lns1allmen1 Tenk Polynomial Fii Rand l ~~roll Popul Probal 
1n1ores1 Toach Ide Re.gr&S!.1on Ran0 2 Prollts Ouadra.clnven1oty
lnvo.s1mon1s S1a11 So lvo O ub1c Red BaronPoproc. Almost every single program 
Mo119ago A . Newman Stat 2 Sphere Tro•n LE>dgor Rates Reg1ess1on 2 included In these volumes will run in 
Ord or Linus Unpaired T•ack Savings RoulOll8 
Op11mue J .f.K . T·Dlst rlbullon Siers Retire Road Runner 

every Computer syslem that 
Pert Troe Ms. San1a Varia nce l Ttlanglo SB A Santa operates in Basic. A few changes Vo l. VIIRa1e N1x:on Variance 2 Vari.able Tic · Tac· Toe Sta t 10 may be required lor some Basics but 
AelUrn 2 Nude SleeI 

$ 39.95Return 1 Noel Noel XV. Vocior Slal 1 I 
Chass most of these changes are covered in 

Schodulo 1 Pea co APPENDIX A Top MOdbol one of the Tables and Appendices Wdproc 

Games5 U11• ty 


Policeman Vary Included in VolLimes Ill, V. VI,Sanla's Slelgn Xmas
P1ctt.iros Snoopy VIII, and X. 

Virgin A.PPENDIX B 
Volume VI - Disk programs are 
compatible with TRS-80 disk basic ·SPECIAL BONUS* 15% discounts on single purchase of full set 
~~l~1!1~ ~,frgi~~t:nB~~1;~';:~ ~ ~11~~ ,~~~~n~!~eby December 31st, 1 980 MlcrosoU ~aslc . Other programs wrll1 en In BK 
Basic . 

lnconditional Money Back Guarantee. 
~cl $1 50 per volume handling . all domes tic shlpments senl U.P.S. e.cep l APO and 
0 . Bo• which go parcel pos1 . Foreign ardors add $6 .00lvolumo for air sh ipment and KEMCO, LTD. 
ake payabte 1n U.S . dollars on~y . P.O. Box 2096L Ashland , VA 23005 
VAILABLE AT MOST COMPUTER STORES Sales HOT LINE 1·804·798·1147 lasler Charge and Bank Americard accepted. 

1ur Software is copyrighted and may not be reprod uced or sold . 
 IN GERMANY IN HOLLAND 

Ing. W. Hofacker, GmbH Nanton Press B. V.Jnlike others we have NOT raised our prices in five years Holzkirchen, W. Germany Bilthoven. Holland 

116,000 IN U 


http:11$24.95


YOU'RE RIGHT! 

KEYED FILE ACCESSING 

Is essential to develop effective oppllcatlon 
programs under CP/M® for your 8080/280 machine. 
Your on·llne, interactive systems demand the 
performance that only a professional keyed file 
accessing package can offer. fast random and 
sequentlal access to data by key values. on-line 
additions and deletlons to your data files, 
ellminat1on of lengthy sorting procedures. 

BUT WHICH ONE? 

Feoture MICRO B+'" The Other One 

• Rondom Access by Key YES YES 
• Wiid Cord Seorch YES YES 
• Key-Sequentlo1 Accl3$$ YES YES 
• Multiple Keys YES YES 
• Automatic Spoce 

Recio motion YES YES 
• Eliminate Ollerflow Files YES NO 
• Maximum Number ot Ent~es 65,535' 10,000 
• Eliminate lnde.>< File 

Roorganlzotion YES NO 
• Guaranteed Optimal Index 

File Structure YES NO 
• Moxlmum Disk Acces~ To 

Reach Any of 10,000 Entries 3 ? 
• Duprloote Kev Values VESl NO 

'32.767 tor the source code versions. 
2source code versions only. 

IT'S OBVIOUS, GET MICRO B+"'! 

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 Version ...$195.00 

Specify MICROSOFT'~ Basic or CBASIC'" 


Shipping $2 USA I S5 Foreign 

We accept VISA ond MASTERCARD 


DEALER INQUIRIES INVITED 

2606 Johnson Drive 

Columbia. MO 65201 fAIRCOM 
Making Micro'• worl< llke Maxi'• (314) 445-3304 

e 1980 Fair Com 

CP/M and PL/1-80 01e trodemarl<s of Digltol Research 
MICROSOFT is o frodemofk of MICROSOFT. Inc. 
CBASlC Is o tradernorlc of COmpller Syslems. Inc. 
s-BASIC l.s a trodemork of Topaz Programming 
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Morloc's Tower 


Gregg Williams, Editor 

The Automated Simulations' Dunjonquest games are 
as close to a computer-automated Dungeons and 
Dragons-type dungeon as I have seen. Naturally such 
games do not have the inventiveness or the vindictiveness 
of a human dungeonmaster. They do have the advantage 
of allowing you solitary play. And, in contrast to con­
ventional Adventures which are essentially puzzles that , 
once solved, hold no interest, the Dunjonquest games are 
randomly configured at startup to give you a worthwhile 
game even if you have won the game before. 

Morloc 's Tower is a Dunjonquest of average complex­
ity, simpler than The Tempie of Apshai, yet more com­
plicated than the beginner's Datestones of Ryn . Your 
character is Brian Hammerhand, and his self-imposed 
task is to kil l Morlee the Mad before sunrise to prevent 
the destruction of Hagedorn, a village under Morloc's 
rule . The forma t of the game is simple: the screen shows 
an overhead outline of the room you (ie: Brian) currently 
are in (see photo 1). Your character, a small graphics 
figure in the center of the room, can be caused to move, 
fight , search, and perform other tasks by an appropriate 
1- or 2-keystroke command. There are thirty rooms in 
the Tower, six levels of five rooms each, and they are 
drawn for you as you enter them through doors (secret 
and visible) and stairwells. 

At a Glance 
Name Langu.age 


Morloc's Tower BASIC 


Type Computer 
Graphic role-playing Radio Shack TRS-80 

Adventure game (plus versions for Apple 
U and Commodore PET) 

Manufacturer 
Automated Simulations Documentation 

Inc Sixteen-page booklet, S l/2 
1988 Leghorn St by 8 1/2 inches (14 by 21.5 

Mountain View CA cm) 
94043 

(415) 964-8021 Audience 
Game enthusiasts (10 

Price years or older) 
$14.95 

Format 

Cassette (also available 


on floppy disk) 




EXCITING NEWS FOR INVESTORS WITH TRS-80 32K DISK-BASED SYSTEMS! 


Standard &Poor's proudly announces 

STOCKPAK, 


a unique software and data system 

to hele you meet your investment goals


like aWall Street professional. 

STOCKPAK not only delivers a "stand-alone" Port· 

folio Management System but also gives you the sofc· 
ware for Standard & Poor's monthly Common Stock 
Data Service (available t TRS-80 owners on a sub­
scription basis). With STOCKPAK and the Data Ser­
vice you command one of the most powerfu l and 
versati le investment tools avai lable. 

Here's How STOCKPAKWill Help You: 

A 900 COMPANY DATA BASE SERVICE 


Monthly Data Service subscribers receive a diskette 
conraining JO vital financial items on 900 of the most 
widely traded stocks (S&P "500'' and 400 NYSE, ASE 
and OTC issues). Accompanying th is month ly diskette 
is an Investor's ewsletter highlight ing important fi­
nancial news and investment strategies, with ugges­
tions for maximizing the usefulness of the system. 

STOCKPAK SELECTION SYST EM 


The heart of STOCKPAK i a p werful, ana lytical 
stock selection tool which enables investors to choose 
stocks which meet their investment criteria. For exam­
ple, you may wish to select only those oi l and ga tocks 
with price/earn ings ratios of less than 7 and yields of6% 
or more. O nce a group of stock has been selected, you 
can store it as a separate darn file for continuing use. 

REPORT WRITER 


You can define the report formats you would like to 
see on those stock meeting your investment objec­
tives. Hundreds of calculations and ratios that you 
define can be s reed, averaged or tota lled, and dis­
played on video screen or optional printer. 

PORTFOLIO MANAGEMENT SYSTEM 


Now y u can effectively evaluate and manage your 
own stock portfolio of up to 100 ecurities with as many 
as 30 transactions for each. You can record "buy" and 
"sell" transactions, price and dividend information and 
stock splits for instant retrieval, for record keeping and 
tax purposes. You can measure actual performance or 
create hypothetical situations to help you make "buy" 
or "sell" decis ions. 

HOW TO ORDER STOCKPAK 


STOCKPAK i designed exclu ive ly for TR -80 
users with 32K business systems with two mini-di k 
drives. You can obtain the basic software and sample 
Data Base, plus a comprehensive User's Manual from 
your local Radio Shack Store for only $49.95. The 
STOCKPAK Monthly Data Updating Service can be 
ordered directly from Standard & Poor's fo r $200 an­
nually, or from the order form provided in the ba ic 
package y u purchase from Radio Shack. 

I/I

Standard &Poor's Corporation 

25 BROADWAY, NEW YORK, NY 10004 (2 12) 248-399413374 
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The game is similar to conventional Adventures in that 
there are several treasures in the Tow er, some of which 
are necessary to kill Morloc, others of which will hinder 
or harm you in the attempt. And, of course, there are 
monsters that will try to kill you. As an example of com­
mands in Morloc 's Tower, fighting commands are A (at­
tack), T (thrust), P (parry), F (fire a normal arrow), and 
M (fire a magic arrow). Each command has different ef­
fects on you and your attacker, usually trading off effec­
tiveness of attack or defense with the degree of fatigue or 
wounds suffered by you. The game takes place in real 
time, which means you have to act quickly in fights. This 
makes t.he game a lot more interesting than most Adven­
tures . 

This game, like other role-playing games, takes a lot of 
time to play, and Morloc's Tower must be played at one 
sitting; there are no commands to save the state of the 
game. The version that I used, a cassette version for the 
TRS-80 Model I, is contained on both sides of the 
cassette . Side one is the program itself, while side two 
contains three sets of data statements, one of which is 
read to create a game in one of three levels of complexity. 
(I found that you have to leave the remote jack in the 
TRS-80 cassette recorder during loading; the program 
doesn't have enough time to "digest" the data if the tape 
runs uninterrupted.) 

My only complaint against the game is one of speed; 
character movement is just a bit slow, and the delay of 
over a minute to redraw a fully explored level (when 
returning to it from another level) is quite annoying. Both 
these problems could be solved with a machine-language 

Photo 1: A game of Morloc's Tower in progress on the Radio 
Shack TRS-80. The three-block symbol near the bottom of the 
center room represents tf1e player's character, and the two small 
rectangles are treasures . /nfonnation on tl1e status of the game 
and the player is given on the right-hand side of tl1e screen. 

version of the game. This is the route that all the major 
Adventure writers (Scott Adams and Greg Hassett, in 
particular) have taken to improve the quality ot the\t 
games .• 

* CRY.STALWARE * 
Hires graphics · Cryslalaonloa • aophlatlcatlon ...Crystal ls what la happening In fantasy and science llclion gamesJ il'lred o f text games and wordy 
manuals? Have y'ou been lpoklng for games which are dlflenmt each tlme you play? We offer you the results of hre&"years~f sting and research; what 
we believe to be ttie finest games available a y

1
where for the Apple Computer. ' 

for Apple 48K w ith dis c 
Please send all correspondenc, to P.Q. Box 208 San Jose, Calif. 95113 



But no matter what the size, they all give you increased sales, 
greater security, and lower costs. 

Choose from the VIP (315K bytes with optional add-ons up to l.2M 
bytes), the Vector 2800 (2M bytes with 91 msec average access ti me), 
or the Vector 3030 (32M bytes with 34 msec average access ti me). 

Each one gives you more disk speed and capacity than compet­
itive models. So you can offer a less expensive system with more 
capacity than your competition, or one with much greater capacity for 
the same money. 

Our mu ltiple configurations with transportable software do not 
lock you into one level of system. For reliability, Vector builds industry 
standards into each Economy Sized Computer. Standard software and 
components include CP/M2® operating system, Microsoft BASIC-80~ 
S-100 bus, 4 MHz, Z80A processor, RS-232C serial ports. 

Our modular systems use common Vector 3 mainframes, boards, 
and printers. They save you time and money on inventory, service, 
staff, and training. Software transportability from one system to the 
next eliminates the cost of s· d c .... 
rewriting or converting Economy lZe omputers 
software and data. Our now come in small, 
advanced software develop- medium and 1~"1'e. 
ment tools reduce de- -e 
velopment ti me dra­
matically. And since 
we have such a wide 
range of models, we help 
you make more sales. 

Al I this goes to 

prove one thing. • ..--.... 
That is, no mat- ~ 

ter what size system 
you're building, an 
Economy Sized Com­
puter can be a big help. 

For more i nfor­
mation, write Vector, '~ ~ 
31364 Via Colinas, West- y C\. I ~ 
lake Village, CA 91362. 

Or call 213/991-2302. Economy Sized Computers"' 
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.. KOnart p~esents Hard Dllk Control, Tape·Control,'an~ . ' 

: Sertal 1/0 Boords lor S-100 co.mputen. Kanan, known · . · 
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Odyssey: The Compleat Apventu·re 


Harold Nelson, Editor 

One Friday afternoon recently, I decided to try my 
hand at a new game that sounded most intriguing. The 
evening before I had read over the game documentation 
pamphlet (I would urge any Odyssey adventurer to do 
the same before undertaking a game). On this particular 
Friday, I played one game which ended in less than suc­
cess. A friend then joined me and we played a game 
together-one person at the keyboard and the other 
going through the documentation pamphlet. We must 
have begun this game around 4:30 PM. After thoroughly 
touring the island on which the game begins (see photo 1) 
and amassing a large army, a good deal of wealth, and 
considerable equipment, we decided to embark on a ship 
we had just purchased (very reasonably priced) for 
another island. Thinking it was about 6:30 PM, we decid ­
ed to have something to eat before going to sea. We were 
astonished to discover that it was actually about 8:00 
PM. We had been playing for nearly four hours, though 
it seemed like only half that time. 

~ SOROC Technology 
10 120 S&ggoo 
Ia140 sgggoo 

~ TELEVIDEO 
Data Terminals 

Model 912 S825DD 
Model 920 sag5oo 

Photo 1: The island on which the Odyssey game begins. The 
crosses indicate villages containing markets where you can pur­
chase s11pplies a11d equipment for your journey. The /iuman 
shape shows the location of you and your followers (mostly 
mercenaries) . The figure to your south is an ancient temple 
which is locked and can be opened and entered only with the ap­
propriate devices. The figure to the northwest of you is a hut 
which is the dwelling of any one of an assortment of characters. 
Directions, hints, and questions are generally given below the 
map. Commands are, for the most part, single keystrokes (eg: E 
to move east) . Tl1e major exception is typing numbers (eg: 
amounts of quadroons to bargain for a purchase or a bribe). 
Photo by Charles Freiberg. 

At a Glance 
Name 

Odyssey: The Comp/eat Computer 
Apuenture Apple 11 with 48 K bytes 

of memory and In teger 
Type BASIC 

High-resolution color 
graphics game Documentation 

Sixteen-page SV1 by 8 ¥1 
Manufacturer inch (14 by 22 cm) staple­

Synergistic Software bound pamphlet in ­
5221 UOth Ave SE cluding a table of con­
Bellevue WA 98006 tents listing the various 

(206) 641-1917 	 aspects of the game. 
Some directions, hints 

Price 	 and questions are in­
$30 cluded in the program. 

Format Audience 
5-inch floppy disk Almost anyone with suf­

ficient time 
Language 

BASIC 
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Orange micro 
-- N- -0 cs RAOIOSHACK )CE TR NI 737 ( u NEPRINTER IV 

Word Processing Print Quality 

• 18 x 9 dot mat rix; suitable for word 
processi ng • Underl ining • pro portional 
spacing • right margin jLJstification • seril 
typeface • 50180 CPS • 9 '12'' Pi n 
Feed/Friction feed • Reverse Pla ten • 
801 132 col um ns 

CENTRONIC 737-1 . . • . . . . . . . . . . . . . . . . . . . (List $995) SCall 

EPSON MX80 

Low·Priced 
Professiona l Print Quality 

• 9 x 9 do t matrix • Lower case descenders 
• 80 CPS • Bidlrectiona.I, Logic seeking • 
40, 66, 80, 132 columns per line • 64 specia l 
graphic characters: T RS·80 Com patible • 
Forms handling • Multl ·pass prin ti ng • Ad· 
justable tractors 

EPSON MXBO .. ............... . ....... (Lis t $545) SCall 


OKI DATA MICROLINE SERI ES 
TRS-80 Graph ics Compatibility 

,.r- ---- ­

• 9 x 7 dot matrix • BO CPS • 80, 132 
col um ns - 64 shapes for c harts, graphs & 
diagrams • Double wide characters • 618 
lines per i nch • Up to 3 part copy • Frict ion 
& p in feed • 200 M character head warranty 

OKIDATA MICROLIN E 80 . . . . . . . . . . . . . . . . (List $800) $599 

BASE2 
The Hobbyist Printer With The Most Features 

• Graphics • Trac tors/Friction Feed • 2K 
Input Bulfer • RS·232 Serial, Centronlcs 
Para lle l, IEEE·488, 20 ma • TRS-80 Cable 
opt ion • 100 CPS • Fast form feed • User 
prog rammable c haracter set • 64, 72, 80, 
96, 120, 132 Colum ns/ line • Expanded 
characters • Automatic sk ip·over·perfora· 
lion • Horizontal & Vert ical l abs • Pro­
grammable vertical l ine spac ing • Intel 
8085 Microprocessor - over 40 soft ware 
comma.nds 

BASE 2 BOO B .. .. (List $699) $649 

TOLL FREE 

(800) 854-8275 

CA, AK, HI (714) 630·3322 
At Orange Micro, we rry to fit the right printer to your app//cafion. 
Call our printer specialists for free consultation . 

11

SPECIA~~';g~~;.~1NTERS 

MALIBU 
The Small Bus iness Printer; 

Letter Quality & Speed. 

• 10 x 9 dot matrix • Letter quality print; 
Lower case descenders • High speed; 165 
CPS, Bidirectional, Log ic seeking • Wide 
carriage, Adj ustable tractors to 16" • 
Vertical forms contro l • Variable l ine spac­
i ng • User prog rammab le character set • 
Dot Resolution Graphics 

MALIBU 165 .. ....• ..........•.... .. (List $2495) $2195 


ANACOM 
Low Cost, High Speed, Wide Carriage 

• 9 x 9 dot matr ix • Lower case descenders • Wide carriage • 
Ad justable tractors to 16 " • 150 CPS, Bid irectional, Logic Seeking 

ANACOM 150 .................. .. ....... (LislS1350J $Call 


EPSONTX80 
• 5 x 7 dot matrix • 125 CPS • Dou ble wide charac ters • Dot 
reso lut ion graphics & 64 specia l graphic characters • 6/8 line per 
inch • Vert ica l fo rms contro l • Adustable tractors • Heavy Dllly ­
Highly rel iable 

EPSON TXBO . ... ...•......... . ....•..•... (List $799) scan 


THE SMALL COMPUTER PRINTER by Bren t Weston 

This llluslrated booklel provides the ln lormallon you need abou t today's small 
printers. There are many printers available, each with dllferent featu res a.nd 
~pabWtles . The Small Compuror Ptlnter wi ll guide you In detormlnlng which 
printer best fits your apptlcatlons. A compleltl lea1ure comparison chart is 
Included representing over 40 small printers. A prinler Is a big Inves tment ­
learn all about them before you buy one. $795 

TELEVIDEO CRT'S 
PRICES SLASHED! 

Please Call Toti FreeTVI 912C} Pri ces are too low to 
TVI 920C adverti se 

PRINTERS 
CENTRONICS 730 RadioShack line Printer 11 ... ••... (List $795) s 639 
O K IDAT A M ICROLINE 82 & 83 ... . ....... . .. . .... . . s Cati 
N EC 5530·5 le tter quality. RO. parallel , tractors ....... (list $2970) s 2599 
PAPE R T IG E R I OS 44 0 .. wfgraphics and 2K buIf er .. (List $1094) $ 939 
PAP E R T IGER IDS 460 wlgraphics. 9 x 9 dol matrix .. (List$ t 295) S Ca ll 
QUME 5/45 typewriter quality ... . . ... . .. . ... ...... (list $2905) S 2559 

INTERFACE EQUIPMENT 
A P PL E II · BASE 2 pa rallel graphics Inte rface board & cable .. .... $ 160 
A PPLE II ·EPSON TX80 

pa ralle l graphics Interlace board & cable ..... . .. ........ ... . $ 110 

SSM AIO BOAR D Apple Serial/parallel interface . ... . . (List $225)$ 175 

M ICROTRONICS At.arl parallel Interlace .................. s 69 

ATA RI 850 In terlace module. serial/parallel . . . .......... .. S 199 

T RS-80 CABLES to keyboard or Exp. Interface . . ............. S Call 


Phone orders WELCOME. Same day 
shi pment for VISA, MASTER 
CHARGE, and AMERICAN E.X· Orange
PRESS. Personal checks re quire 2 
weeks to clear. Add 3% lor ship· 
ping and handling. Callfornfa resl· ffiJCrO, Inc. 
d 9nls add 6%. Manutacturor's 3148 E. La Palma, Suite E 
warranly lnclud11d. Prlc11s sublecl to Anahei m, CA 92806 
revision . 



Obviously, we decided, this is a game worthy of high 
praise. There is only one warning for the prospective 
player. The warning is simple: make sure you have suffi­
cient time. It is obviously an engrossing game. It might be 
advisable to keep a dock handy or even set an alarm to 
your desired quitting time. Since a game in progress can 
be saved on any in itialized disk and completed later, it is 
probably better to break off a game than risk the loss of 
family or job . 

Upon returning to our game on that Friday evening, we 
set sail and were just getting the knack of handling our 
ship when we were lost in a fog bank and ran aground . 
We spent quite awhile trying, unsuccessfully , to get free. 
When we first went aground there was a brief message to 
the effect that local fishermen would help us for a price. 
This message appea red quite briefly and did not reap­
pear. 

In a case such as this, if the correct command is not 
found, it may seem as though there is a bug in the pro­
gram causing it to go in to a infin ite loop. A call to 
Synergistic Software convin ced us that this is not the case 
and that there is one command tha t can result in free ing a 
ship caught in this situation. (Hint: Use quadroons .) 

Some friends have said tha t they would like to see a 
lit tle more detai l in the documentation about how the 
outcome of battles with bandits and various monsters is 
determined . But, on the other hand, the element of uncer­
ta inty and chance that the user experiences may add to 
the excitement and enjoyment of the game. Also, the 
documentation does include the rela tive worth of the dif ­
ferent offensive and defensive devices available. And, 
with some luck, one can increase his ability to avoid 
battle when its outcome appears doubtful. 

The fi nest fea ture of this game is its use of high ­
resolution color graphics. It is the best use of color 
graphics in a game for the Apple tha t I have seen. 

While this program does not operate in real time, cer­
tain fea tures of the game give the user the illusion that it 
is doing just that. This is especially true of traveling on 
horseback, fly ing on a magic rug (should you encounter a 

wizard inclined to give you one), and sailing . 
Another strong feature of the game is the great number 

of possible encounters both on land and at sea and the 
va riety of outcomes that can result from these en­
counters. These are too numerous to list or begin to 
describe in a brief review, and learning to deal with them 
is a major part of the enjoyment of this game. 

It is also interesting that, as opposed to some Adven­
ture games, it is virtually impossible to reproduce an 
Odyssey game. Each game starts at a randomly chosen 
point and the locations of castles, tombs, and other ob­
jects and creatures are also changed with each game. 
Hence, each game is unique. 

Conclusions 
• This is a very fine game for the Apple 11 computer. It 
makes excellent use of color graphics. Fans of Adventure 
and Dungeon games should find this to be an interesting 
and challenging addition, with some new twists, to their 
collections. For those just developing an interest in this 
type of game, Odyssey is such a good one that starting 
with it may greatly diminish the interest you have in 
other Adventure games. 
• The documentation seems, at the very least, adequate. 
Some users may desire more detail on how various 
aspects of the program work. At any rate, there is enough 
information, presented in a clear and interesting manner, 
to allow virtually anyone to start playing the game . 
• My only criticism of the program is tha t some of the 
messages offering hints on what to do next (such as that 
men tioned above about the local fishermen) appear so 
briefly that if their meaning is not clear at first or if you 
are momentarily distracted, they might as well no t have 
been there a t all . 
• It is important to keep in mind that a well-played game 
of Odyssey is going to take a lot of time, but games can 
be saved and played in insta llments. The only short game 
is an unsuccessful game with an obvious outcome. • 

r S-100 USERS: GIVE YOUR COMPUTER THE GIFT OF SIGHT! 

The DS-80 Digisector® is a random 
access video digit izer. It wor~s in 
conjunction with a TV camera (ei ther 
interlaced or non-interlaced video) and 
any S-100 computer con form ing to the 
IEEE standards. Use it for: 

• Precision Security Systems 

• Moving Target Indicators 

• Computer Portraitu re 

• Fast To Slow Scan Conversion 

• Robotics 

• Reading UPC Codes, 	 schematics. 
paper tape , musical scores 

• IMAGE PROCESSED BY DS·80 • 

-, 

CHECK THESE FEATURES: 

0 	 High resolution - a 256 x 256 pie· 
ture element scan 

0 	 Precision - 64 levels of grey scale 

0 	 Speed - Conversion lime of 14 
microseconds per pixel 

0 	 Versatil ity - scanning sequences 
user programmable 

0 	 Economy - a professional tool 
priced for the hobbyist; comes fully 
assembled, tested and burned in, 
with fully commented portrait prin t· 
ing software. 

Price: $349.95 MasterCharge and Visa 

P.O. BOX 1110, DEL MAR, CA 92014 714-942-24~ 
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''When you sell to small 
business,learn to speak


their language. COBOL·80!' 

Ron Mayberry 


Mayberry Systems, Inc., Bellevil.le, Illinois 


" 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 selling 
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. regu lations, and 
the need for immediate 
access to patient 
information. 

I've sold a lot of mini­
computer systems with 
programs written in 
DI BOL. Then I discover­
ed microcomputers. 
and Microsoft's 
COBOL-80. Together, 
they're taster and less 
expensive than my old 
system. yet do al l the 
same things. And more. 

Like what? Like 
more flexibility and ver­
satility. I use practically 
the whole range of 
COBOL-80 features, to 
speed inventory, billing, 
labeling, pricing. 
accounts receivable, 
patient profiles and 

doctor lists. And I'll be 
using a lot of the same 
features to write a pro­
gram for travel 
agents too. 

Believe me. we 
checked them al l, 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 wh ich 
program will execute 

next. And it was great to 
fi nd that COBOL-80's 
ACCEPT/DISPLAY 
statements give for­
matted screens that 
look the same as my old 
DI BOL screens. Yet 
with fewer lines of code. 

With 300 different 
program modules. you 
can be sure I appre­
ciate segmentation too. 
In one case, I collapsed 
seven DI BOL 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 compile and link in 
just five minutes. 

I know what you 're 
th inking. 'Sounds great. 
but I wouldn 't want to be 
in Mayberry's shoes 
when he translated all 
those DI BOL programs 
to COBOL-80.' Well, 
surprise. Since most 
DI BOL features trans­
late into COBOL one­
for-one, we converted 
the source code six 
t imes 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 
smal I businesses. 

In my opinion, 
COBOL-80 is f irst­
class. And I thought 
you should know about 
it too." 

COBOL-80 now sup­
ports Level H ANSI 
SORT/MERGE state­
ments to interface with 
Microsoft 's new sort 
facility, M/SORT. 

COBOL-80 with 
documentation, $750. 

Documentation purchased 
separately, s20. 

M/ SORT, $125. 

MllllCR son 

10800 NE Eighth, Suite 819 

Bellevue. WA 98004 
206-455-8080 Telex 328945 

We set the standard. 

http:Bellevil.le
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The Twelve Computerized Days of Christmas 

Teri Li and Elizabeth Cooper, POB 481, Peterborough NH 

On the first day of Christmas, my computer gave to me 
A glitch on the video screen. 

On the second day of Christmas, my computer gave to 
me 

Two keyboard bounces, 

And a glitch on the video screen. 


On the third day of Christmas, my computer gave to me 

Three loose plugs, 

Two keyboard bounces, 

And a glitch on the video screen. 


On the fourth day of Christmas, my computer gave to me 

Four garbled SA VEs, 

Three loose plugs, 

Two keyboard bounces, 

And a glitch on the video screen . 


On the fifth day of Christmas, my computer gave to me 

Five blank cassettes, 

Fou r garbled SA VEs, 

Three loose plugs, 

Two keyboard bounces, 

And a litch on the video screen. 
0 

On the sixth day of Christmas, my computer gave to me 

Six l!O spasms, 

Five blank cassettes, 

Four garbled SA VEs, 

Three loose plugs, 

Two keyboard bounces, 

And a glitch on the video screen. 


On the seventh day of Christmas, my compu ter gave to 

me 

Seven system resets, 
Six I/O spasms, 
Five blank cassettes, 
Four garbled SA VEs, 
Three loose plugs, 
Two keyboard bounces, 
And a glitch on the video screen. 

On the eighth day of Christmas, my c mputer gave to me 

Eight worthless printouts, 

Seven system resets, 

Six l/O spasms, 

Five blank cassettes, 

Four garbled SA VEs. 
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Three loose plugs, 
Two keyboard bounces, 
And a glitch on the video screen. 

On the ninth day of Christmas, my computer gave to me 
Nine burnt-out fuses, 
Eight worthless printouts, 
Seven system resets, 
Six I/O spasms, 
Five blank cassettes, 
Four garbled SA VEs, 
Three loose plugs, 
Two keyboard bounces, 
And a glitch on the video screen. 

On the tenth day of Christmas, my computer gave to me 
Ten disk-drive lockouts, 
Nine burnt-out fuses, 
Eight worthless printouts, 
Seven system resets , 
Six I/O spasms, 
Five blank cassettes, 
Four garbled SA VEs, 
Three loose plugs, 
Two keyboard bounces, 
And a glitch on the video screen. 

On the eleventh day of Christmas, my computer gave to 
me 

Eleven damaged diskettes, 
Ten disk-drive lockouts, 
Nine burnt-out fuses, 
Eight worthless printouts, 
Seven system resets, 
Six l /O spasms, 
Five blank cassettes, 
Four garbled SAVEs, 
Three loose plugs, 
Two keyboard bounces, 
And a gl itch on the video screen. 

On the twelfth day of Christmas, my computer gave to 
me 

Twelve blown-out circuits, 
Eleven damaged diskettes, 
Ten disk-drive lockouts, 
Nine burnt-ou t fuses, 
Eight worthless printouts, 
Seven system resets, 
Six 1/ 0 spasms, 
Five blank cassettes, 
Four garbled SA VEs, 
Three loose plugs, 
Two keyboard bounces, 
And a glitch on the video screen. • 
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___ -------- - - - -- -

The most comprehensive consumers' guide to microcomputlng ever 
published is hot off the press! The latest edition of the best-selling 
MicroShopper hos been expanded to 192 pages, and Is now in a 
convenient book form ... includes nearly 200 photographs, illustra­
tions and charts; dozens of hardware and software produd reviews, 
and feature articles on topics from the historyor computers to ro!:>otlcs. 
The new MicroShopper explains the often difficult-to-understand jar· 
gon of the computer industry, provides tips on seleding a system for 
business,professional, educational or personal use, and lets you take 
a look at the latest microcomputers and peripherals from industry­
leadlng manufacturers! 

To order the new edition of the MicroShopper, coll toll-free 1-800-528­
1418, or fill out and clip the coupon below today! Make checks or 
money orders payable to PGI Publishing.MosterCord andVisa o rders 
welcomed. 

TOLL FREE 1-800-528-1418 

r - ------------ --- -- , 
I Pteose send me MicroShopper(s) at I 
I $9.95 each plus $1 .75 lor postage and handling . I 

Arizona residents add 5% sales tax. I1 

1, Name------------- --- l 

: Address \ 

I City Slate Zip I 
II D Check or money o~der enclosed D VISA II 
I 0 Master Card 
] Acct. No. 

1 
D DD DD DDD DDDODDD 

I Expiration date D 0 0 0 
I 
I & I 
I Publishing I 
I 1425 W. 12th Place • Tempe, Arizona 85281_J 
.___ _



Graphic Color Slides 


In "Graphic Color Slides, Part l" 
(November 1980 BYTE, page 126), I 
demonstrated a series of subroutines 
for the Compucolor II that together 
can be used to plot a set of points, an 
equation, or horizontal or vertical 
bar graphs. The listings in this article, 
when added to the subroutines given 
in listing 1 of the cited article, will 
enable us to plot several new types of 
graphs. These li stings also 
demonstrate the use of these 
subroutines in building special­
purpose programs that generate a de­
sired kind of graph. The programs 
listed here are designed to run on a 
Compucolor II with extended disk 
BASIC and at least 16 K bytes of pro­
grammable memory. 

The first three graph programs 
have been written as part of a single 
program (see listing l); the equation 
plotting, his togram, and regression 
routines all use the subroutines 
unaltered . Both the histogram and re­
gression routines use a statistics sub­
routine at line 11400 that calculates 
the arithmetic average (program 
variable MEAN) and the standard de­
viation (variable DEVIAT). The 
monthJy analysis chart routine , given 
in listing 2, illustrates how the graph ­
ics subroutines can be modified for a 
new application; the subroutine lines 
in listing 2 are the only lines being 
changed, not the entire subroutine. 
As before, the variable names used in 
these listings have been chosen to de­
scribe their function. 

(1b) 

Part 2 


AJan W Grogono MD 

Associate Professor 


State University of New York 

Upstate MedicaJ Center 


750 E Adams St 

Syracuse NY 13210 


Equation Plotting 
The equation plotting routine is 

contained in lines 1000 thru 1086 of 
listing 1. This routine is similar to the 
one in last month's article in that it 
allows the user to change screen 
colors and to save a finished graph; 
but this routine allows you to graph a 
new equation, select a different type 

Photo 1: & amp/es of equation plotting. 
Pliotos number l a thru l d show the same 
equation , Y = x' - 4x'. plo tted in dif­
ferent X- and ¥-ranges and colors. Photo 
l b shows a conven tional plot of the eq ua­
tion; photos 1a, le, and l d s l1 ow the equa­
tion as the upper edge of a series of ver­
tical bars. 
(lo) 

cl 

of plot (line or vertical bars), and 
choose different X- and Y-ranges. 
Photos la thru ld illustrate the same 
equation, Y= x· -4)<1, plot ted in 
several different ways . 

Histogram 
The histogram plotting routine, 

lines 2000 thru 2390 in listing 1, 
allows the distribution of a given set 
of data to be displayed as a histo­
gram . ln addition, the theoretical 
Gaussian (bell-shaped) curve with the 
same mean and standard deviation is 
superimposed on the histogram; also , 
the areas under the curve and the 
histogram are the same. 

Wi thin the listing, the one-dimen ­
sional data to be plotted as part of the 
histogram is stored in ARRAY 
(N,0)- that is, in ARRAY (l ,O), 
ARRAY (2,0), ARRAY (3,0), e tc. The 
data is ana lyzed to determine the 
largest and smallest numbers to be 
graphed on the horizontal axis and 
the step size (variables HIGH (O), 
LOW (0) , and JUMP (0), repectively). 
The user selects the number of bars in 
the histogram, and the value is stored 
in the variable COLUMNS. The data 
is classified as belonging to one of 
COLUMNS groups, and the tally of 
the number of data items belonging to 
group N (where N is between 1 and 
COLUMNS, inclusive) is stored in 
ARRAY N,1). The height of the 
equiva lent Gaussian curve is 
calculated in the sta tistical subroutine 
at line 11400, leading to the display of 

(Id ) 
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Photo 2: Examples of histograms. Here , a Gaussian (be ll-shaped) curve having the same mean and area is super-imposed on each of 
the histograms. Both the number of bars in tf1e histogram as well a.s tlrn colors used can be chosen by the user. 

the histogram and Gaussian curve 
with labeled X- and Y-axes. 

The same data , once entered, can 
be displayed with different colors and 
a different number of histogram bars. 
Photos 2a thru 2c show the same set 
of data displayed in different ways. 

Regression 
The regression routine, lines 4000 

thru 4760 of listing 1, allows two sets 
of data to be plotted with a regression 
line for comparison. The two sets of 
data are graphed as X, Y pairs (with 
the X data being the independent 
variable and the Y data the depen­

dent variable). Then the computer 
finds the best line that describes a cer­
tain presumed relationship (linear, 
logarithmic, exponential, or recipro­
cal, as chosen by the user) for those 
points . If the chosen relationship is 
linear (if the user is performing a 
linear regression) , the actual Y value 
is plotted with its given X value. If the 
relationship is logarithmic, exponen­
tial , or reciprocal , the dependent (Y) 
variable is replaced by the ap­
propria te transformed value- that is, 
the X data point is plotted opposite 
ln Y, eY, or 1/Y, respectively. 

After the data pairs and the regres­
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sion type have been entered, the 
original Y data (stored in ARRAY 
[N, 2] ) is transformed according to 
the regression type, wi th the trans­
formed Y values stored in ARRAY 
(N, 1). At this point , the program 
makes the necessary calculations and 
displays the resulting graph, plotting 
the data points and the regression line 
that best fits them. (Actually, the 
regression line given by any regres­
sion except linear regression is not a 
stra ight line but rather a logarithmic, 
exponential , or reciprocal curve that 
best fits the data. These curves appear 
as straight lines because we are graph­
ing X not against Y, but against a 
transform function of Y -In Y, er, or 
1/ Y, respectively .) 

Once the data has been entered, it 
can be displayed in different colors 
with different kinds of regression. 
Photos 3a thru 3d show the same data 
graphed varying the colors and re­
gression type. The data was taken 
from the following example: we have 
four test tubes (2, 3, 4, and 6) from a 
larger series of test tubes, and each 
one has a chemical solution in it; the 
independent (X) variable is the tube 
number, and the dependent (Y) vari­
able is the measured strength of the 
solution in that tube. A linear regres­
sion on these data points (photo 3a ) 
provides a poor fit, as does exponen­
tial regression (photo 3b). Logarith­
mic regression provides a better fit 
(photo 3c), but reciprocal regression 
provides the best fit of all (photo 3d). 

Monthly Analysis Graph 
The monthly analysis graph, 

shown in photos 4a and 4b, is a spe­
cific case of a graph that will plot the 
values of one or more variables over 
a given range of the independent vari­
able. Here, income for 4 years is plot­
ted for each month of the year. The 

Te.rt continued on page 110 
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Software Packages 
Computerized Accounling & Tax Service 
Toxmon US 1040 tox rerum prepomlion Con 

honole 29 sct\edutes $3000 
CMC 
l~ol Billing • Allows oMorney 10 mon11or charges 

based on hourly rares, cos s, or liar lees All 
AR l\mcr1ons $2500 

Computer Managem ent System s 
General ledger Bl J>oyro11 •Single diskette based, 

easy 10 use p1ogram Wriles checks. W-2 's 
and 91 4·s ldeol 10< small retailer $500 

Tek·Aids /ndust.ries . Inc. 
BUS-I Ong1nol version. w11h Gl AR. AP 6 diskettes 

w1lh new docs $99 
BUS/DMS • ~osl currenl version of BUS seues _,, . 

Spec101 S150 discount Im PO ·s subm1Med with 
011gmo1 copies or 0•91101 Tecnnology 
BUS·ll $850 

MEMTEST/2 New edition ol popular memory resl 
lor OSI hardware 8 ·and 5· disk $50 

fig-FORTH Stond-olone version of lhe FORTH 
lnte1es1 Group Model S175 

DCS Sofltvare Products 
WP/INT" lnre~oce be~veen WP-2 and any OMS 

hie ror rorm lellers $80 
Tra·Sla 
Amway Dlsrrlbulors Package Order entry/inventory 

Package tor drrec Amway buyer Mointo1ns 
comm1ss1on Slr\JClure $995 

BBS 
Dora Dl reclor • Powertul dara tlase manager 

C-Omrnond Of1ented. very in1eroc11ve $995 
Tri-Comp 
Sys1,em Exerciser Sett-prompl1ng es! routines ror 

EM user ttoubJeshoo11ng S60 
Farragher and Assoc. 
Med.. Bl Ii • Single dOCIOr cl1enl blllill!I S995 
Frisch Compu ter Systems 
Monutocturlng Conrrol System • Hord disk bosecl 

Standalone 1nv nro w11h JOb casrmg ond bllr­
0Hno1e11a,s h1ens1vely l1erd tesled $3500 

DQFLS 
WP-6502 OS65U version ot po"ulor wolCI 

processot S12 5 
UCSD System Users Society 
USUS Sofiware Exchange L.lbrary 6 <11skeNe 

s~ ot llCSD Posco! programs. includes USUS 
membership $80 

Abacus Data Systems 
Mailer• Tex processor plus key l1le/so11 

copat11h1y Goad mass morler S190 
Payroll • thorough package for I oppy or hord 

disk End Use• Mmnlenance Service 
recommended $495 

Generol lellger• Mull1 -<11v1s1an/depor1men1 SUV · 
pml 1ourool bOsed. floppy or herd disk $495 

Digital Technology 
BUS·lf Monutocrurer s ong1na1 version sol<I at 

lroele -1n pnce S150 

" OMS Compollbre 

Affiliated Dealers 
Abacus Doto Systems Greensburg. PA 15601 
Taxmon Sell Lake Ory, UT 84115 
Cose Computer Bradley. IL 60915 
Business Compu1er of Joli el Cfestl111l IL 60435 
Business Dolo Systems, Inc. Bolder. CO 80301 
Community Computers M1ng1on. VA 22201 
Compurer Manogemem Sysrems M11Chell. SD 57301 
CSB Hooston TX 7705 7 
Cybenronlcs Hooston. TX 77084 
Dalo Buss Grayslake. IL 60038 
Dalo Seri ices Computer Corp. Denver CXJ 80239 
Della Dora Dl s1ribu1ors Memphis. fi 38118 
Forrogher& o\ssoc. M1lwoukee. Wt 53213 
Frisell Compuler St Poul, MN 55113 
lnrernotlonol AuromorionNew Kens1ngtoo. PA 15608 
KMH Ga~sburg IL 61401 
MAP Syslems Peoroo HIS ' IL 61614 
Practical Computer Spnll!l11e10. IL 62703 
Specialized Computer Systems JockSon. 149204 
Tek·Aids lnduslfies. Inc. Arltngton Hts . IL 60004 
Tro·Slo Compu1a1 Shoppe Pooblo. CO 81005 
TrlComp lni:. Denver. CXJ B0221 
Total Doto Sys1ems f t Collins. C080525 
Whillock lntemollonol. Inc. Delr0ol, Ml 48219 

\ . .\ 
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The Ohio Scientific Software Gome 

Select ing software for your Ohio 
Scientific computer is a chancy task at 
best. There are few trustworthy ven­
dors with a national reputat.ion. There 
are no consistent quality standards 
and the documentation ls 
often cryptic and Inaccurate. 
Ifyou are lucky enough The Software Federation 
to find a good solves the user's problems by
package, there's providing quality software, 
no guarantee of exceptional documenta­
ongoing sup­ tion, after-the-sale 
port. A wrong support, and optional
choice results software maintenance 
in months of services. 
wasted time, Why risk making 
effort, and money. the wrong choice? 

With the Software With the Software 
Federation, you no longer Federallon , eoeryone 
Lake that risk. The wins! 
Software Federation was See the dealer in your
formed by three of the area for a complete turnkey 
largest Ohio Scientific hard­ demonstration. 
ware distributors to select and 
market quality software through 
reputable dealers nationwide. 

DEALERS 
The Software Federation 

solves the dealer 's problems by pro· 
viding low cost access Lo high quality 
software wilh the sort of demonstra­
tion packages, documentation, 
and support that the dealer needs 
to successfully sell machines. 

AUTHORS 
The Software Federal.ion solves 

lhe independent oendor's problems 

by providing a proprietary method 
of software protection, aggresslue 
en{orcement of software licenses, a 
strong dealer base, primary support, 
and national advertising. 

END USERS 

Software Federation Inc. 
44 University Drive 
Arllnglon Hts., IL 60004 
Phone: 312/259-1355 



SOUND EFFECTS 

GUNSHOTS! PHASERS! 

MUS IC! " OUTER SPACE 


NOISES" AND MUCH MORE ... 


with 

THE 00s 
noi)Clibl<i:=t © 

S-100 BUS 

and 

OOilcrilA<i:=t ii © 

APPLE II BUS TM' 

BOAR OS USE THE 

GI AV 3-8910 TO PRODUCE 

SOUND EFFECTS UNDER 


SOFTWARE CONTROL 


• 	 On board audio amp 
• 	 Breadboard area with + 5, gnd 
• 	Tone generators, noise 

source 
• 	 Envelope generator, 1/0 ports 

FULL MANUAL INCLUDES: 
Construction notes , software 
examp les , ful l notes on AY 
3-8910 schematic , parts l ist . etc. 
P.C. board soldermasked, gold 
contac ts , parts silksc reen 

NEW FEATURES!!!! 
noisemaker (S-100 Bus) 

Now, TWO on boa rd audio amps 
for stereo, and on board wait 
state loglc for 4MHz systems 

ATTENTION APPLE II ™· USERS! 

Assembled & tes ted noisemaker If 


now available at $79.95! 

plus $1.50 shipping &handling 


noisemake r P.C. board & man ual 

$34.95 + soi shipping 


no isemaker 11 P.C. board & manual 

$34.95 + soi shipping 


Please specify which version 

when orderi ng. 


Illinois residents add sales tax 

·Apple Is trademark of Apple Compuler. Inc. 


Wri te fo r detai ls on the new ADS 

sound effects inlerpreter, 


the " Sound Wr iter" 


Ackerman Digital Systems, Inc . 

110 N. York Rd ., Suite 208 


El mh urs t, Il l. 60126 (312) 530-8992 
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Listing 1: Menu-driven program to produce equation plots, histograms, or regression 
grap!1s . In order to run correctly, tl1is program needs the subroutines from listing 1 of 
Part 1 of this m·ticle added to it . 

5 REM K~' 5 REM GRAPHS. ((:) R. I~. GROGO~IO. AUGUST 1979 

6 REM HISTOGRAM, REGRESSION, EQUATION, 1/1 

40 RESTORE :CLEAR 200 DIM I$<12) 

50 DATA 1, 2, 6, 4 : FOR I= 1TO 4 : READ COLOURO) JUff I 

90 PLOT 29, 27, 24, 15, 14, 2, 255, 6, L 12, 3, 16, :?. :REM CL EAR PAGE 

100 PRINT "S P E C I A L G F: A P H S" :PRINT 

110 PRINT :PR INT , , "1. CREATE HISTOGRAM" 

120 PRUIT :PRI NT 'I "2. LINEAR REGRESSION" 

130 PR INT :PRINT ,, "3. PLOT EQUATION" 

140 PRINT :PRINT , , "4. ERASE/ REVIEW IMAGES" 

150 PRINT :F'RHIT , , "5. MAIN MENU" 

190 PLOT rn,10,9,9,9,9:INPUT 11 ENTEF: # : ";CHOICE 

200 ON CHOICEGOSUB 2000,4000,1000, ?000,220: GOTO 5 

220 LOAD "MENU":RUN 

490 REM WRITE EQUATION AT 500, EG : 500 Y= x~2 - 3* X 

510 RETURN 

9::i0 REM 

991 REM 

992 REM SUBROUTINE TO PLOT EQUATION 

993 REl1 

1000 DIM ARRAY<25, 1) :REl1 PLOT EQUATION 
1010 TITLE$= nu 


1020 GOSUB 10100 :REM EQUAT !Of~ SUB 

1030 PRINT :PRINT , , : INPUT "X-BARS OF: LINE: "; l$ 


1035 K= 1- ( U= "X") 

1040 GOSUB 9000:0N KGOSUB 11100, 11200:GOSUB 11900 
1042 G05U8 11800 : I F 1($= "C"THEN 1040 :REM COLOR SELECT 
1045 PLOT 3,0,31, 6,4,11,3,15,31 
1050 1NPUT "NEIJ EQUATION, RANGE.. SAVE OR MENU : "; 1$ 

1060 IF !$= 11 E11 THEN PLOT 12:GOTO 10132 
1070 IF U= "R"THEN 1020 
1075 I F I$= "S"THEN GOSUB 11500 
1085 IF U:= II M" THEN RETURN 
HIS6 GOTO 1045 
1190 REM 
1191 REM 
1192 REM SUBROUTINE TO ANALYSE DATR AND PLOT HISTOGRAM 
1193 REM 
2000 GOSUB 10000: REM HISTOGRAM 
2010 AXIS= 0 :G05UB 10210:GOSUB 10310 
2015 IF HIGHC0)) BIGC0>THEN 2020 
2017 BJG<0)= 8JG(0)+ JUMP(0)/ 2 : GOSUB 10310 
2020 PLOT 6, 6, 12, 3, 8, 5 : PRINT "THE HISTOGRAM lJILL EXTrnD FROM "; 
2030 PRINT L0t~((1) ,; II TO "; HIGH 0) :PRINT :PRINT 

I 	 II : 

6
2040 PRINT "SELECT NUMBH'. OF COLUt-1NS IN HISTOGRAM: F'RHH 

112050 DATA 4" .. f:", "12", "16", "24" II II 1 II 

2060 RESTORE 2050 :PRINT :FOR I= 1TO 6:REFID COLUMNS$ 
207(1 PR INT ,. ""; CHR$ (64+ l),; " ";COLUMNS$; 11 COLUMNS" 
2080 PR INT : t~EXT I 
2110 PRINT ,, : INPUT "SELECT A - F: ".; J$ : J= RSC (J$)- 64 :REl1 
2120 IF J< 10R J> 6THEN PLOT 28,11:GOTO 2110 
2130 RESTORE 2050: FOR I= no J : READ COLUMNS!·: NEXT I 
2140 COLUMNS= I/AL <COLUMNS$ ) 

Li5ting 1 continued on page 102 



t------------------------------ -.----­
Please send your free software catalog. Name ___ _______ ______

(Check which software is of particular interest) 
Company______________ _.J C COMPILER. Optimized native code for VAX 11/780, PDP-11, LSl -11 , Z80, 


8085, 8080. Ful l C lang uage as defined in Kernighan and Ritchie, with com­

prehensive portable l ibrary. Cross compi lers available. Rur.s under VMS, St reet ________________ 

IAS, RSX-110, RSX-11M, RSTS/E, RT-11 , UN IX, Idris, COOS, CP/M. From $600 


C1ty______S.tate_ ___,Zlp____:::J IDRIS OPERATING SYSTEM. System ca lls and file system identical to 
UNIX V6, including pipelines. Utilities incl ude shell, editor, assembler, 
loader, archiver, compare, copy, grep, etc., plus system ut il ities for file 
system maintenance. Runs on LSl-11 , PDP-11 . From $1000. 

0 PASCAL COMPILER. Optimized nat ive code for VAX 11/780, PDP-11 , 
LSl-11, Z80, 8085, 8080. Ful l Pascal language as defined in Jensen and 
Wirt h, with standard library. Includes C compiler and portable library, Whitesmiths,Ltd. 
permitt ing intermixed C and Pascal. Cross compi lers available. Runs 
under VMS, IAS, RSX-110, RSX-11M, RSTS/ E, RT-11 , UNIX, Idris, COOS, Software for grownups.
CP/M. From $750. 
l~ris «a 1raaomark or Wllolesmoths Lio V"1S RSX 11 RT·ll RSTSIE. VAX . (212) 799-1200
U I rs: a rrademark of Bell LabcmHories POP-H . LSl-11are1r.adema1i..s ol 0191·a1 
CP~M •Sa ltademark o f D ital Resemch Co Ectwomen1 Co1porJt10t1 P.O.B. 11 32 Ansonia Station . New York, N.Y. 10023 



By Netronlcs 

ASClllBAUDOT, 
STANDALONE 

COMPL£TI!Computer FOAONLY ... 

Terminal $14995 

Th< Nwonk1 /\SCll/81\UDOTCompui.r T<Tminal Kl1 l•a 
microprocessor-control led, na.nd ailont keyboard/ terminal 
rcqurins no computer memory or sortware. hallows, the use of 
either a 64 or J2 char11<1er by l6 line prolC$$ionaJ display lor­
rn:H wilh <ol0<1able baud rnic, RS2J2-C or 20 ma. output, full 
cur~or oon1ro1 and 75 o hm compmire ...-ldeo ou•pu1 . 

The keyboord folio.,. the Slondard 1ypcwri1cr c<>nnguntlon 
11nd gcncntlcs lhc: cnlin: 128 cha.r-.acter ASC II uppcr/towu ca.K 
sci with 96 priniable ch><oclCrs. f<.alurts include onboord 
regulators, sclcc1ablc p•rity , shi fl lock ke)'. alpha lock jumper. 
a drive ca~ bili1y of one TTY load. and !he abil ily 10 maio 
dirC'C'lt)' w11h a\mo~1 an)' compu ter, including the: new E:t­
plorer/ 8S Md ELF producls by Nc1ronlc<. 

The Compulcr Tmninal requires no 1/ 0 mapping and 
includes lk of memory, cnarocler gencriuor. 2 key rollover, 
proc<ssor oontrolkd cursor ronirol, parallel l\SCll / BA UDOT 
10 serial con ...·ers ion and se.r i.al 10 vMjco procc.ssing- fu ll y 
cryslal conerolJed fo r suptrb aecuuicy. PC boards a rc rhc:: 
highest quoli1y gla$$ epoxy for l h< ultlm11e in ~liability and 
long life. 

VIDl!O D\SPLAY SPl!CIPICATIONS 
The: heart of 1he Nc1ronk$ Computer Terminal is I.he ntk:ro­

proco=r-ronl rolled l'lotronlcs Video Dis~lay Board (VIP) 
whi<:h allows lhc term~na l co uti lizr: dthrr :a parallel ASCJI or 
BA UDOT sign•l source. The I/ID ron•ells the p"'alld dal• to 
<etial d •1a which is then forma11cd to cilhcr RS2J2-C or 20 ma. 
currenl loop output, which can bt con~c:red to the serial 1/ 0 
on )'Our compuler o r 01her imerf3C·c, i.e .• Modem . 

When connected 10 a computer, lhc compu tC'r muH edlo the 
C'haracter rrcd"n1. This d:na I.!. received by the VID which 
processes 1hc information . tonvc rt lng to dam to -.•idea :m~111ble 
10 be displayed on a TV x1 1u•in5 an RF modulo1or) or on a 
\•ldco monitor . The VID gene-rate.5 the cu rsor , horiz:onral a:nd 
verlical sync pu.lscs a nd (M'rforms the housekeeping rcl~1i vc lc:t 
wt1kh c haracter a.nd wht.rc it is co bot dis:pli!yC"d o n the- screen. 

Vidro Oulpul: /.J PIP into 7J ohm (EIA RS- I70) • Boud Roit: 
llOandJOOASCJ/ • Oulpuu: RS131·Cor1Qm11. curmttloop 
• ASCII C hu•<ler Set : 118 prinlabl• cha.racters­

mp1,to\~J'V11L'rfV•o1t,v•:~4;-4Jl...._.. 
!•tf'4&'()t+,-,10l23456799:;{:)? 

lfRDEFIQU ['\)A_ 

'abcdtf9hijkl~nopqr~t~vwxljl{;}'wl 
B UDOT h• rl<ltr I: A ·v .. .' ' 
RS TU V W X Y Z - ? : ' 1 J MI) ., 9 0 14 ! J 7; 116 8 • 
Cur<or Mod": Hom~. Barbpocr, Hodton1a/ Tab, Un~ Ft<d, 
Ve-rtic'al Taf), Carriage RelJJm. Two speciof ClJ_r:sor Sll/Utnns 
are providtdJo,. absolute and r~lutivt X •Y cursor uddreSJinK • 
Cunor Co.nlrol: Ems~. End of L;ne. Eras~ vf Scrtrn. Form 
Feed, Dete1e • Ma:ri ltor Optralion: $0 or 60H :. (junr~r 
Y!lcctabl<. 

C"'1ll1t..LllU.S.A.. CredHC.rd B• ytrs Outside Connec1lcul 

CALL TOLL FREE 800-243-7428 

I 
lo Order From Connecticut Or For Technical_.,

r" - Assistance , E1c. Call (W31354-9375 
Nttro n lc.~ R&O Lid ., Dept . 812 
333 Litchfield Road, New Milford , CT 06776

I Pl~ase send the itmu checked lie/ow-
D tironk• S1ond A.lont ASCII Krrboud/ Compultr 

• 	 Termlna l Kil , SU9.9S plus SJ .00 po<ioge & handl in.g. 

D_t llJH Sleel C1.blntl for Nctroniu K~yboard/T~rrni­
I 0 
nal In Blu<I Black finish, S l9.95 plus S2.SO pmlllJ!< 
and handling. 

0 \ ' ldto m sotay Bou il Kil a lone (less kcybt.ard), 5'9.95 
plus SJ r><» t•ge & h•ndling. 

0 12" \ ' ldco Monilor ( 10 M Hz bandwid1h) ru !l y •«em ­
blcd •nd te51cd, $139.95 plus SS po•lagc and hand ling. 

D Rf Modulllor Kii (10 use your TV •ct for• moni tor). 
$1.95 p0Slp'1id. 

D S amp Powor Supply KJ1 In D.tu.e S.cel Cabinet 
( ±BVDC @ S omps , plus6-8 YllC), $39.95 plus ~2 
po•I•&• & handling. 

Total Enclosrd {Conn. rt:s. add saln ta.x) 5;___ _ 
By ­
0 Personal Ch..,k D Cashiers Ch..,k/ Money Order 
0 Vin 0 MlH!cr C harK.CDank , ____ ) 

A t:CL I 

S ignature ______~Exp . Oat~ __ 

Pdm 

Address -------------

Cil>' - ------------­

a Sm1e 2.lp 
~ - - 0 M nd Mt Morr lnfonn1tion - - .I 
102 0..:tmbor 1980 l9 BYTE Publicat ions Inc 

Lis ting 1 continued : 

2150 FOR I= no COLUMN5 :ARRAY( J,1)= 0:NEXT I:REM ZERO SUMS 
2160 JUMP= SCALE(0)/ COLUMNS :FOR ITEM= 1TO NUMBER 
2170 GROUP= 1+ INT ((ARRA~'<ITEM,0)- LOW (0) )/ JUMP > 
2180 ARRAY<GROUP, 1)= ARRAY.<GROUP, 1)+ 1 :NEXT ITEM 
2200 PLOT 6,COLOUR(1),12: AXIS= 0:GOSUB 11400 
2210 GOSUE 11900:AXIS= 1:GOSUB 10210 :REM BIG<D 
2220 DEF FN E<D= EXP <- « MEAN(0) - D '"· 2/ <2* DEVIAT<0Y' 2))) 
2225 DEF FN F<l )= DE\/IAT<0)>1< COLUMNS* 2. 50663 
2230 DEF FN G<D= NUMBER* SCALE<0) >+< FN E(J) / FN FCD :REM GAUSS 
2240 IF FN GCMEAN(0) )) BIGC1 )THEN BIGC1)= FN GCMEANC0)) 
2250 GOSUB 9020 :REM FRAME 
2260 PLOT 6, COLOUR(4) :REM GAUSSIAN CURVE 
2270 FOR I= LOW(0HO HIGH<0)STEP (HlfiH(0)- Lml<0 ))/ 24 
2280 AXIS= 0:PLACE= I :GOSUB 10700 
2290 AXIS= 1: PLACE= FN G<D :GOSUB 10700 
2300 ON 1- <I= LOW C0))G0SUB 11020,11010 :NEXT I 
2310 FOR AXIS= 0TO ! :PLACE= LOW<AXIS):GOSUB 10700 :NEXT AXI S 
2320 PLOT 6, COLOUR CO :GOSUB 11010 :FOR I= 1TO COLOUMNS :REM HI STO 
2330 AXIS= 1 :PLACE= ARRA~'( I. AXIS) :GOSUB 10700 :GOSUB 11020 
2340 AXIS= 0 : F'LACE= LOWCAXIS)+ Ii+: JUMP :GOSLIB 10700 :GOSUB 110?.0 
2350 AXJS:::: !: PLACE= LOW<AXIS): GOSUB 10700 :GOSUB 11020:NEXT l 
2355 GOSUB 11900:GOSUB 11800 : IF K$= "C"THEN 2[-t10 :REM COLORS 
2360 PLOT 3,0,31, 6, 4, 11, 3,15, 31 
2370 INPUT 11 NEW DATA, HISTOGRAM, SAVE OR MENU : "; l$ 

2375 IF 1$= "M"THEN RETLIR~I 

2380 IF 1$= "D"THEN 5 
2385 IF U= "S"THEN GOSUB 11500 :GOTO 2355 
2390 ON - (!$= "H" )GOTO 2010 :GOTO 2355 
3990 REM 
3991 REM 
3992 REM SUBROUTINE TO ANALYSE DATA ANDPLOT REGRESSION 
3993 REM 
4000 GOSUB 10000 :REM DATA FOR LINEAR REGRESSION 
4010 GOSUB 4400 :REM BORDERS AND LI ~IE 
4030 GOSUB 11000 :GOSUB 11900:REM POHH PLOT AND PAUSE 
4035 GOSUB 11800 : IF K$= "C" THEN GOSUB 4730:GOTO 4tl30: REl1 COLORS 
4040 PLOT 3, 0, 31. 6, 4, 11, 3, 15, 31 
4050 INPUT "NEW DATA, REGRESS ION, SAVE OR MENU : "; 1$ 
4060 IF 1$= "D"THEN 5 
4070 IF 1$= "R"THEN 40113 
4075 IF 1$= "5"THHI GOSUB 11500:GOTO 4040 
4085 IF 1$= "M "THEN RE TURN 
4090 GOTO 4040 
4400 PLOT 6, 47, 14, 12,3, 17,7 :REM SE LECT REGRESS IOU 
4410 F'R1NT "S E L E ·C T R E G R E 5 S I 0 N" :PRINT :f'R HIT 

111 14420 DATA "LINEAR: Y = AX + 8" , 

4430 DATA "EXPONEtHJAL : 10~Y = AX + B" , 11 10~- u 


4440 DATA "LOGRRITHl11C: LOG10(Y) :::: AX + B" , "LOG(1£1 )" 

4450 DATA "RECIPROCAL : 1/Y = Ar: + B",. "1/ " 

4470 TITLES= 4 

4480 RESTORE 4420:FOR I= n o TITLES: READ TITLE:t, PREF I X$ 

4490 PLOT 10, 9,9 :PRINT 1, TITLE:f: :NEXT I 

4500 PRINT :PRINT ,, , : mPUT "SELECT REGF:Ess10N: " .: J 

4510 IF J< 10R .J) TITLESTHEN PLOT 28, 11' 28 :GOTO 4500 

4520 RESTORE 4420:FOR I= 1TO J :READ TITL£$, PREF 1:i<s:NEXT 

4525 ON JGOTO 4530, 4540.. 4550.. 4560 


Listing 1 contin ued on 106 
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For years many sma ll business system buyers 
thought that in order to get " real ' performance 
and enough torage to be a " real" busine s system 
they would have to sacrif ice the fami ly jewels. 

Bu t with t he introduction of t h moke igna l 
Ch ieftai n erie office computer a lot of peopl ' 
minds have been changed. 

Becau ewe de igned the h igh ly reliable 
hieftain. ma ll bus ine system with t he most 

innovative combi nation of performance a nd effi­
ciency around. 

At you r finger tips there are 64.000 characters 
of random access memory a nd you can address 
anywhere from 740.000 characte r lo 2 mill ion 
charact rs with Smoke ig nal ' n w doub l den­
sity controll er. For larger concerns. the r ' a 20M 
byte hard di k available. 

At a t ime when other sma ll com puter man u­
facturers tel l you "you're on your own". Smoke 

ig nal offer· a n a bundance of ea y-to-u e oftware 
programs uch as orde r entry. in ventory control. 

accounts receivable. invoice entry. pa~n·o l l. word 
proces ing a nd much . much more. There's BA IC. 
COBOL an d FORTR AN - even a mult i-user BOS 
(Bus iness Operating System) that allows for 
numerous u ers simultaneously. 

hieftain systems 
start ing at under $200.00 
per month d i play per­
formance on par with ys­
tems co ting tw ice to 
th ree times as much. 

o call (213) 889-9340 
fo r your nearest autho­
r ized Smok' Signal dealer - he'l l be glad to 
demonstrat the h i fta in' hig h relia bi lity and 
ease of operation . For dealers only , ci rcle 66 

All other Inqu iries, c irc le 67 

SMDIB SIGNAL - BIOIDCIS'lm 
3!:l:lli Via Colinas. Westla ke Village. Cali fornia 91:161. (21:JJ 8 9-9:J40 

""' 



dFEW 

OF THE FEdTUAES 

THdT GlllE TERdK 


THE EDGE In 

PRICE/PERFORITldlKE 


Simultaneous 
Graphic/Text Display 
The 8600 offers outstanding 
control and formatting of both 
graphics and text. Completely 
under u er 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 zon ing. This capa­
bility, in conjunction with 
Terak's unique flexible charac­
ter genera tion, enables the 
8600 to present visual displays 
that are unequalled by any 
other system of its class . 

While some of the features of 
Terak's new 8600 can be found in 
other computer graphic systems, 
no other system in the $SK-$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 fully 
expanded it still comes in at less 
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. 



Dual Processors For Speed and 
Flexibility The two 16-bi t proces­
sors leach with its own memory) 
are assigned those tasks which they 
can accomplish most efficiently and 
with the fastest throughput. The 
resul t is more available user space 
in memory, faster processing and 
increased flexibility of opera tion . 

DEC Based Hardware and 
Software The DEC based hard­
ware and software includes the 
LSJ-ll main processor; RT-ll oper­
ating system and Q bus compati­
bility. As a result, the 8600 will 
support a variety of software and 
easily integra tes peripheral devi ces. 

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

gram development, text edi ting, 
word processing and interactive 
applicat ions. 

Siggraph Core Standards, 201 
Level Graphic support is pro ­
vided for USCD Pascal and RT-ll 
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 
djagnost ics, etc. The list goes on 
and on. But to fu lly appreciate 
the system you should see one in 
action. We'll be happy to set up 
an appointment. Just contact us. 

terak 

CORPORATION 

14151 North 76th Street 

Scottsdal , Arizona 85260 

(602) 998-4800 

Circle 69 on inquiry card. 

DYNAMIC 

FEATURES 


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



Th11 days of complicat11d, unflliab/11. 
dynamic RAM ar11 gon1: 

INTRODUCING

JA•

1he ultrabyte memory board

$199. 95 (::;~:;;~,,) 

Ne1ronics consistently oflers innova1 ive produc1s at un· 

beatable prices. And here we go again - with JAWS. 

the ultrabyte 64K S100 memory board. 

ONE CHIP DOES IT ALL 
JAWS solves the problems ol dynamic RAM with a 

s1ate-ol-1he-ar1 chip lrom Inte l that does it all. Intel's 

single chip 64K dynamic RAM controller el iminales 

high-current logic parls .. . delay lines .. . massive 

heal sinks ... unreliable trick circuits. 

REMARKABLE FEATURES OF JAWS 
Look what JAWS offers you: fl idden refresh ... fasl 

performance ... low power consumpt ion . .. la1ciled 

data ou1puts ... 200 NS 41 16 RAMs ... on-board 

crys1al . .. BK bank selectable ... fully sockeled ... 

solder mask on bolh sides of board ... designed for 

8080,8085. and ZBO bus signals ... works inE.xplorer. 

Sol. \101i1on. as well as all other well -designed SlOO 

computers. 


IOIYEYOURCOMPfJTfRABIGmEOFMEMORY I 
POWERWITHJAWS-SAVEIJPTOl900N 
INT1JODIJCTORYUM/TlJ}.OFFER SPfCIAJ. PRICES/ 

UllDECfDED1 f/IY A m R!'O llilr J4W.S fN YOUR COMl'tlrfR Oli O/JR 

IO·DAY MONEY· BAO: (JfffJI ISl'ECJFY Yfllllj CIJMRJTF!l1. 


OOlrTINUIT.l1 U.Lt..(Jl(DITCA.MllU111l5 ootS!CltOOUllltflt!J'ftAU •! ------·------~--------------
: CALL TOLL FREE 800-243·7428 l 
: ft\\~,.cf··1a"°'N..IAuC;S o:~~·N ""g F .,.'R,E4sEARcli1 & : 
1 
., I I DEVELOPMENTLTDJ 

333 Litchfield Road. New Milford.CT06776 
Please send the items checked below: 
lJ JAWS 16K RAM kit. No. 6416. $199.95! 
0 JAWS 16K llAM fully 1uembl1d. 1es11d, burned in. 

No. 6416W. S229_95.• 
lJ JAWS 32K RAM kit. No. 6432. (teg. pr iceS32ll.95), 

SPECIAL PRICE *299.95-'" 
0 JAWS 32K RAM fully HHmbled. 11111d, burned in, 

No. 6432W, (reg. price $369.951 , SPECIAL PRICE 
$339.95.• 

Q JAWS 48K RAM kil, No. 6448. (reg. price 5459.95). 
SPECIAl PRICE 1399.95.• 

!l JAWS 48K fully 1n1mbl1d, tested. burned in. Na_ 
6448W. (reg. price 5509.95). SPECIAL PRICE 
$449.95.• 

[l JAWS 64K RAM kit, No. 6464, !reg. price SSB9.95). 
SPECIAL PRICE t499.95.* 

~l JAWS 64K RAM lully Hnrnbted, teated, burned in, 
N.o. 6464W, !reg. price S649.95l. SPECIAL PRICE 
$559.95.• 

[l Expansion kit, JAWS 16K RAM module, to expand 

anv of 1he above in 16K blocks up to641<. No. 16EXP. 

S129.95! 

·Auprices plus 52 postage and handling. Connect icut 

residen1s add sa les tax. 

Total enclosed : S- ------- ­
r1 Personal Chec k 0 Money order or Cashiers Check 
[l VISA 0 MASTER CHARGE (Bank No. ••• .) 
II.eel. No. bp. Date --
Signat ure ___________ 
Print Name __________ 
Address 
Gi1y -----------­
Stale Zip ___ 
}1 ~e!d_m!!"!'.'0~~~~o~- - ___ _________1 
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Listing 1 continued: 

4530 DEF FN FCIJ= I :GOTO 4600 :REM LINEAR 
4540 DEF FN F( D= 10.~ I :GOTO 4600 :REl1 EXPONENTIAL 
4550 DEF FN F( D= LOG (DI 2. 30259: GOTO 4E.00 :REM LOG BASE 10 
4560 DEF FN HD= 1/ I :GOTO 4600 REM RECIPROCAL 
4600 XYSUM= 0 :REM PREPARE REGRESSION 
4610 FOR ITEM= 1TO NUMBER :ARRR'r' ( ITEM, D= FN HAF~RA~'( ITEM, 2)) 
4620 X~'5UM= XYSUM+ ARRA'r' ( ITEi'!, 0) * ARRA~'< ITEM, 1) : NEXT ITEM 
4625 LABEL$d)= PREFIX$+ LABEL$ (2): F'LOT 6,COLOUR(l), 12 
4630 FOR AXIS= 0TO 1:GOSUB 11400 :NEXT A;~ r s 

4640 I= NUMBER* >~YSUM- SUMC0)* SLll'\ (1) 
4645 SLOPE= I / rnuMBER* SQUARESLIM( (l ) - SUM((1 )~' 2) 
4650 rncEPT= (5Uf1(1)- SLOPE* 5UM<0))/ NUMBER 
4660 COEFFICIEtH= SLOPE:+: 
4662 PLOT 3:, 2(1, 17 :PR INT 
4664 PLOT 3, 20, 19: PR HH 
4666 PLOT 1,2fL21 :PRINT 
4668 GOSUB 11900 

DEVIAHfJ)/ DEVJAH1 ) 
"SLOPE : "; SLOPE 
II INTERCEPT : II j INCEPT 
"CORR. CCHF : "; COEFFICIENT 

4670 GOSUB 10200 :REt1 BIG & LITTLE 

4680 ARRRY<NUMBER+ L l'D= LITTLE <0) 

4690 RRRR1'CNUM8ER+ L D= INCEPT+ SLOPE* ARRA'r' (NUMBER+ L 0) 

470ft RRRAY (NUMBH:+ 2, [1 ) = 81G(0) 

4710 RRRAYO~LIMBER+ 2, 1)= INCEPT+ SLOPE* ARRA'r'<NUMBER+ 2.. 0) 

4720 NUMBER= NUMBER+ 2:GOSUB 1€1200 : t·iUl18ER= NUMBER- 2 :REM LIM TTS 

47J'.0 GOSU8 9020 :PLOT 6, COLOUR< 4) :REM PREPARE GRAF'H 

4740 FOR ITEM= NUMBER+ 1TO NUMBER+ 2:FOR AXIS= 010 i:REM LINE 

4750 PLACE= RRRA'r' ( ITHL AXIS) :GOSIJB 107~10 : NEXT AXIS 

4760 OU 2+ ( ITEM= NUMBER+ i)GOSUB 110H1, 11C120 :NEXT ITEM :RETURt·I 

11392 REM 
11393 REM 
11394 REM SUBROUTrnE TO 
11395 REl'l 
1B% REM CALCULATES 
11397 REM At·ID F'RWTS : 
11398 REM 
11399 REM 

ANRL1'ZE ARRA'r'(NUt1BER,flXl5) 

MEAtHA;•:IS'i 
DEV IRT <A:X: JS) 
ERlt\ AX!S ) 

11401~ SJJM(AXJS)= 0:SQURRE5UM<RX15) = 0:REM STATISTICS 
11405 FOR ITEM= HO tll.IME:H· 
1140?' SUM<Ai<IS) = SUM(RXIS)+ ARRAY<ITEM, AX15) 
11410 SQUARESLIM(fi)\ JS )= 5QUARE5Ut1(AX1SH ARRR1'( ITEM, RX!S)r. 2 
11415 NEXT ITEM 
11420 MEAN<RXJS)= SUM (AXIS)/ NUMBER 
11430 l= SQUARESUM<AXI S) - 5UM<HXJ5)~. 2/ NUMBER 
11440 DEVIATCAXIS>= SQR CI/ <NUMBER- i) ) 
11450 ERR<RXIS)= DEVIAT<RXIS)/ SQR <NUMBER> 
11460 I= 20+ 20* AXIS :PLOT 3, I+ 3, 5 :PRINT LHBEL$CAXIS) 
11465 PLOT 3, 0, 9 :PRINT "MEAN : II :PLOT J:, I, 9:PRINT t1ERtHRX15 ) 
1147(1 PLOT ]:,. 0, 11 :PRWT "STAN_ DEV : II 
11475 PLOT 3, L 11:PRINT DEl/lRT<AXIS> 
11480 PLOT :s, 0, n :PRINT "STAN. ERROR : " 
11485 PLOT !., L 13 :PRHH ERR (RXIS) RETURN 
11495 REM 
11496 REl1 
11497 REM ABBREVIATE[) SLIBROUTHIE 
11498 REM TO SAVE IMAGES 
11499 REM 
1150€ 1 PLOT 6, COLOLIR(2 ), }, 0, 31, 11 :REM SAVE ON DISK 
11540 PLOT 27,4:PRHIT ''SAVE SCREEN. DIS 6(100-6FFF" :PLOT 27,27 
115513 RETURN 
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SuperSoft First in Software Technology 


ENHANCEO'TINY' PASCAL StackWork's FORTH 
We slil l call it 'Tiny' but it's bigger and better than ever! This is Afull, extended FORTH interpreter/ compiler produces COMPACT. 
theFamous Chung/ Yuen 'Tiny' Pascal with more features includ­ ROMABLE code. As fast as compiled FORTRAN, as easyto use 
ing recursive procedures/functions & disk 1/0. as interactive BASIC. 
'Tiny' Pascal is fast. Programs execute up to ten times faster SELF COMPILING: Includes every line of source code necessary
than similar BASIC programs. to recompile itself. 
SOURCE TOO! We still distribute source, in 'Tiny' Pascal, on EXTENSIBLE: Adds functions at Will. 
each discette sold. You can even recompile the compiler, add Z80or 8080 ASSEMBLER included 
features or just gain insight into compiler construction. Single license, OEMlicensing available 

Tiny' Pascal is perfect for writing text processors, real time Please specify CPU type: Z80 or 8080 
control systems, virtually any application which reQuires high Requires:32K CP/M. 
speed. Requires: 36K CP/ M. Supplied with complete user manual Supplied with extensive user manual and tutorial: $150.00 
and source on discette: $85.00 Manual alone $10.00 Documentation alone: $25.00 

Protect your software investment by buyiRg ..-eel Prevent obsoleScence, create custom versions, 
or use our systems as sources for 'llbrary functions! 

The source codefor all our programs, Including the ones on this page, Is avallabla fromus,either 
at additional cost, or If noted, Included In tlie price. The programs on this page are distributed with 
machine readable source It no addltlonal cost 

UPERSOFT 
~ ur Source for 


SOURCE 

TFS - Text Formatting System 

An extremely powerful formatter.Ptb8 than 50 comrnm.~ 

all major features including: 

• left & right marg in just ification • user defined macros 
• dynamic insertion from disk file • underlining and backspace 
TFS lets you make multiple copies of any text. For example: 
Personalized form letters complete with name &address &other 
insertions from adisk file. Text is not limited to the size of RAM 
making TFS perfect for reports or any big Job. 

Text is entered using CP/M standard editor or most any CP/ M 
compatible editor. TFS will link completely with Super-M-Ust 
making personalized form letlers easy. 

Requires: 24K CP/ M 
Source to TFS in 8080 assembler (can be assembled using 

standard CP/M assembler) plus user manual: $250.00. 
Object code only with user manual: $85.00 

Manual alone: $20.00 


TERM 
Acomplete lntercomm111lcatlons package for linking your computer 
to other computers. Link either to other CP / M computers or to 
large timesharing systems. TERM is comparable to other systems 
but costs less, delivers more and source is provided on discettel 

With TERM you can send and receive ASCII and Hex files 
(COM too, with Included conversion program) with any other 
CP/ M computer whichhas TERM or compatible package. Allows 
real time communication between users on separate systems as 
well as acting as timesharing terminal. 
• Engage/disengage printer • send files 
• error checking and auto retry • receive files 
• terminal mode for timesharing between systems 
• conversational mode 
AeQulres: 32K CP/ M. 
·Supplied with user manual and 8080 source code: $110.00 
Manual alone: $15.00 

CP/M filrmats: 8" soft sectored, 5" Northstar, 
5" Micropolis Mod II, Vector Ml 

'CP/ M RECISTEREO TRADEMARK DIGITAL RESEARCH 

SUPERSOFT ASSOCIATES· P.O.BOX1628· CHAMPAIGN, IL 61820 
(217) 359-2112 



OUR PRICES 

ARE 


TOO LOW 

TO 


ADVERTISE! 

CHECK THEM- CALL TOLL FREE! 

800-243-7428 

LOOK WHAT WE OFFER! 

r 

• HAZELTINE 
'I 

Terminals 

• CENTRONICS 
Printe rs 

• LEAR-SIEGLER 
Terminals/ Printers 

• DATAPRODUCTS 
Printers 

• ANADEX 
Printers 

... .. 

BE SMART­

DON'T BUY 

UNTIL YOU 

CHECK OUR 


PRICES! 

_ _ MASTERCHARGE 
__ VISA __ COD 
__ PERSONAL CHECK 
_ MONEY ORDER 

IR\NETRONICS 

RESEARCH & DEVELOPMENT, LTD. 

333 Litchf ield Rd .. New Milford, CT 06776 


Listing 2: Programs for monthly analysis graph . Because this program modifies some of 
tlie prev iously written subro1•ti11es, tlris program s/1oidd be added to tire s11brouti11es 
given in listing 1 of Part 1 of this article. (If the subroutines are added to this listing, the 
program wW not ru11 correctly. ) 

5 REM K'l' 5 REM GRAF'H~. . <C> A. l.J CimGONO. RUCi. 1979 
6 REM MOIHHL~' ANAL 1'SIS FCI~: UF' TO 7 YEARS 
40 RESTORE : CLEAR 200 : [lJl1 I:tU2 ) 
5l) DATA L 2, 1, 2, 4, f,, 3. 5, 7 : FOR I= 1TO 9 : RER() COLOUR<D : NEXT 
90 F'LOT 29, 27, 24, 15, 14, 2, 255, 6, L 12, =<, 16, s: F:Et-1 CLEAR PAGE 
9f: F;EM 
99 REM 
252 PR INT "M 0 N T H L 1' C: 0 M P A R I S 0 W' :PR INT 
254 F'RHIT PR INT ,, "THIS PROGRAM ALLWS YOU TO" 
255 PRINT :PR1NT , , "ENTER PROFITS OR INCOME ETC" 
256 PRINT :PRI NT ,, "MONTHL 1' FOR UP TO 7 'r'EAF.'.S. " 
257 PLOT 10, 1f1, HJ, 9, 9:PRHH "YOU CAN START AN(J FJNI5H" 
258 PRINT :PRillT , , "PART L~Al' THROUGH THE FIF:ST" 
259 PR INT :PRJIH , , "AND LAST YEARS RE5PECTIVEL1'" 
260 PR HIT :PR HIT " "81' ENTER II-JG THE ~lUM8ER5 OF II 
261 PRHiT :PRINT , , "OF THESE MONTHS. " 
264 PRINT :PRHIT :F'RINT ,, "1. CREATE GRAPH" :REM 
266 PRINT : PRINT , , "2. ERASE/REV IEl~ OLD GRAPHS" 
267 PRINT :PRINT, , "l RETURN TO MAIN MENU" :PRINT :PRINT,,, 
268 INPUT "EtHER 1 - 3 : "; I : IF I= 2THEN GOSUB 7000 :GOTO 5 
270 IF I = 3THEN LOAD "MENLl" :RUN 
272 PLOT 12, 3, 16, 5 : INF'UT II ENTER # OF '!'EAR~. : II; ~I 

274 FOR 'l'= 1TO ttPLOT 6, Y,10,9, 9 :PRHIT "ENTER ~'EAR NLIM8ER" ; 1'; 
275 INPUT" : "; Y$ (1') :NEXT 11' :PLOT 10,9,6, 1 :PRIIH "FOR ''iEAR "; 
276 PRINT '!'$(1 ); : INPUT ", ENTER # OF FIRST MONTH, 1-12 : ";FI RST 
277 F'LOT 10, 9, 6, t·l :PRINT "FOR 'T'EAR "; 1·,'$(N); 

278 INPUT ", ENTER # OF LAST MONTH.. 1-12 : "; LAST 
279 GOSU8 1013013 :FOR Y= 1TO N : GOSU8 10030 : NEXT 't' 
280 LITTLE(0) = 0 :BIG(0)= 12 
2:::1 LITTLE (i )= ARRAY<FIRST, 2) :BJG(D= ARRR1'( FIRSL 2) 
282 FOR Y= 1TO N: FOR ITEM= 1TO 12 
2E:3 ARRA'r'( ITEM, 1)= ARRA'r'( ITEl-1.'r'+ 1) : REM COP~' NEXT ~' EAR 

284 NEXT ITEM : AXIS= 1 : GOSU8 10215 : NEXT Y: REM FHID 8JG, LITTLE 
285 GOSUB 600: REM SELECT ZERO END FOR Y-R~: I S 
286 GOSUE: H1500 :REM FRAME 
·:_>87 FOR '-?= 1TO N:F= 1 : I F Y= 1THEN F= FI RST 
28S L= 12 : IF Y= NTHEN L= LAST 
30(1 FOR ITEM= FTO L: ARRAY(! TEM, U= ARRAY<ITEM.. 'r' + 1) 
302 NDff ITEM 
320 GOSUB 11100 :REM LHJE 
322 PLOT 3, 59, 20+ ~J- '{1: 3: PRINT 1'$( '11

): REM ~'EAR IN GRAPH-COLO~: 
:S24 NEXT Y: GOSUB 1i5£t0 : REM SAVE 
325 GOSUB 11S00 : IF K$= "C"THEN GOTO 286 :REM COLORS 
33(1 PLOT 3, 15, 31: INF'UT "ENTER R TO ALTER 'r'- AX IS ZERO : "; l$ 

34€1 IF !!"' "R"THEN 280 :REM NE~/ ZERO 
350 GOTO 5 
600 F'LCIT 6.. 6,14,12, 3, 16. 5 : F'RINT LRBEL$ (i ):PLOT 15,6,1,10,1(1 
602 PRINT , , "SELECT LENGTH OF SCALE" :PRI NT 
610 PRINT :PRINT , , "1. WITH ORIGHl STARTING AT ZERO" 
t.20 PRINT :PRINT ,, "2 MAXIMUM ENLARGEMENT " 
i3 0 PRINT .PRINT I' J . It·IPUT ''SELECT 1 OR 2 : II; I 
640 IF I= iTHEN LITTLE(i )= 0 
651j GOSUB 10301j : RETURN :REM SCALE VALUES 

Listit1g 2 continued on page 110 
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Make 
Your 
Dreams 
Come True 


Imagine sitting down at your computer 
system and developing that specialized 
application you've always dreamed 
about - with absolutely 
no programming! 

Now you con with PRISM™ - the first 
Doto Bose Management System that 
provides the Total Solution to your 
information management needs. With 
PRISM™. you can have your application 
up and running in a matter of minutes ­
not months. 

PRISlv'I requires CP/M orid CB(lSIC ( CP/M 1s o registered 
trademark of D1g1tol Research (f~r lSIC is o trodcrnork of 
Complier So,istems ) 

Circle 71 on inquiry card. 

PR ISM's flexibili ty and ease of use ore 

combined wi th its fu ll spectrum of 

features and capabil ities to make it the 

ideal DBMS for a wide range of business 

applications. Moiling Lists. Patient 

Records. Real Estate Listings. and Client 

Bil lings are just a few of the possibilities. 

And PRISMr"' provides the quality. 

performance. and affordability you have 

come to expect from MAG software 

products. 


To find out how your dreams can 

become real ities. see your PAISMT"' 

dealer today. 

Micro npplicotions Group. 7300 Caldus 

Avenue. Van Nuys. California 91406. 

(213) 881-8076. 

P~ISllll™ 

"The Total Solution" (MAG) 

~ MAG 1980 
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Now-BreakThrough The 64K 

Micro-Memory Limit! 


SWEET 

SIXTEEN 


Don"t buy any more an1 ique RAMs (RAM wi1hou1 
bank select) - now !here's Neironic"s new 
SWEH SIXTEEN board lealuring auniversal sofl ­
ware bank selec1 syslem. SWEET SIXTEEN is 
capable of address ing 2.048 differenl banks. 
Wilh SWEET SIXTEEN boards you can add mem ­
ory beyond 1he 64K l imit . or expand to a mu ll i­
terminal sysi em. 

LOOK AT THESE FEATIJRES: 
• 	 JOO NS, low power 21 14's. 
• 	 Software Bank Selector - Un iversal decoder 

works wir h Cromenco. Alpha Micro. Neironics. mos1 
or her svs1ems. or your design . Onboard dip 
swi rches, Bank Se lecr En ab le: Reset Enable: Reset 
Oisabfe: Parr Address: Pon Oara 

• 	 All Inputs And Oulputs mee1 l he proposed IEEE 
srandards for 1he S- 100 bus. 

• 	 4.0 MHz Operal ion. 
• 	 Schmill Trigger Butter on all signa ls lor ma~ imum 

noi se immmily. 
• 	 Addre$$able On 16k Boundaries. 0-64k. dip 

swirch selec1able . 
• 	 Phantom Option, dip swirch se lectable. 
• 	 PWR/MWRITE Option. dip swirch se lec rable. 
• 	 LEO Indicator lo disptav siarus. 
• 	 Glass Epoxy PC Board wi rh gold·plared comac1s 

and double-sided solder mask. 
• 	 Fully Socketed. 
• 	 Four Separate Regulators for maximum s1abili1y. 

10-Day Monsy-Bsck Policy For Wired & Tested 
Unit: Try a fully wi1ed board - 1hen ei1he1keep i1. 
1e1urn ii for kil. or simply re1urn i1 in working condi · 
lion Coo1ioente l U.S.A. Credit Cont Buv•rs 

•• • •. • • • • • • Ou1side Con.ruu::tii:tJt: • • • • • • • ••• • • 

CALL TOLL FREE: 
800-243-7428 

frnm C011ntcHC>il Or for Assos1Mct 
(2031354 -9315 

Please send 1he i1ems che ckedbe low. 
0 SWEET SIKTEEN kit; No . S-16 . !reg. price 

S249.96l now S 199.95. 
[] SWEET SIXTEEN. fu lly use mbled. test ed. 

burned in; No. S-16W (reg price S289 951 
nowS239 95• 

"Plus $2 pos1age & insurance. Con11ee11cu1 residen1s 
odd sales Iax. 

Total Enclosed, S------- ­
0 Personal Check 0 Money Order/Cashier's Check 

• 	 0 VISA fJ Mas1er Charge (Bank No. ) 
Accl. No . Exp. Dare__ 

Signalure --------- ­
Pri111
Name ___________ 

llddtess ----------­
City ___________ _ 

S1a1e ______ Zip --- ­

li\\NETRONICS 
RESEARCH & DEVELOPMENT. LTD. 

333 ti rchfiela Rn.. New Milford. CT 06776 
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Listing 2 conti,med: 

9990 REM 
9991 REM 
9992 REM ALTERATIONS TO SUBROUTINES : 
9993 REM 
9994 REl1 10000 DATA WTR1

1' 

9995 REM 10200 FI ND BI G AND LITTLE 
9996 REM 10500 DRAW BORDERS ETC. 
9997 REM 11000 PLOT POINTS AND LINES 
9998 REM 11800 COLOR SELECTION 
9999 REM 
10€100 PLOT 6, L 12, 14, 3, 18, 13 :REM DATA ENTRY 
10El1B PRINT "D A T A E N T R "T'" 
10€115 PLOT 10, 9, 9: I NPUT "GRAPH TITLE : "; TITLE$ 
1(1020 NUMBER= 12 
10021 DIM ARRA"T'<NUMBER, N+ i ) 

10022 LA$(0)= "JAN FEB MAR APR MAY JUN JLY AUG SEP OCT ~mv DEC" 
10025 IF CHOICE= 1THEN LABEL:t<i)= "NUMBER":GOTO 10030 
10026 PLOT 10, 9, 9: INPUT "Y-AXIS UNITS : ".; LHBEL$(i) 
10028 RETURN 
10030 F= 1: IF "T'= iTHEN F= FIRST:REM ENTER DATA 
101~132 L= 12 : I F "T'= NTHEN L= LAST 
10035 FOR ITEM= FTO L: REM ENTER POINTS 
10€140 IF ITEM> FTHEN 10060 
10045 PLOT 12, 3, 17, 0:PRHH l'$(Y) 
10050 PRINT :PRINT "POINT",, "MONTH" :REM 
10(155 IF CHO I CE( >1THEN PLOT 28: PR INT ,, ,, " "; LABEL$< 1) 
100@ I F ITEM- 1= 6* INT ((ITE~l- 1)/ 6HHEN PLOT 10 :REl1 SPACE 
10065 !$= MID$ <LABEL$(0), ITEM* 4- 3 .• 3) 
10070 PRINT :PRINT " "; ITEM,, " "; l$ : ARRR~'( ITEM,0 )= ITEl1- . 5:REM 
10075 IF CHO I CE= 1THEN NEXT ITEM :RETURN 
10080 PLOT 28, 18, 9, 9, 9, 9 : I NPUT '"'; ARRAY(ITEM, Y+ 1) 
10085 NEXT ITEM :RETURt~ 
10215 F= 1: IF Y= iTHHl F= FIRST 
10216 L= 12 : I F Y= NTHEN L= LAST 
10217 FOR ITEM= FTO L 
1£1498 REM 
1!'.1499 REl·I 
10557 I F AXIS= 0THEN NEXT AXIS 
1!'.1662 PLOT 3, MRXSCREEN(0)/ 2- L E~I <LAE:EL$ (0)) 
10664 PLOT 33- MINSCREEtl ( i )/ 4:PRINT LRBEL:f:(tD 
10998 REM 
10999 F.:El-1 
11150 PLOT 6, COLOUR(2+ 'l') : FDR ITEM= FTO L : FOR AXIS= 010 1 
11170 ON 2+ <FLAG= 10R ITEM;;;: F)G05UE: 11010, 1102€1 
11798 REM 
11799 REM 
11845 DATA "GRAPH}", "GRAPH4" , "GRAPH5" .. "GRAPHG"~ "GRAPH7" 
11850 FOR J; H O N+ 2 READ J:t :PLOT 3,16,9+ 2* J :F'RINT "FOR "; U ; 

Text continued from p~ge 98: to the subroutine lines of listing 1 in 
independent (X) variable is the month last month's article), you are asked 
of the year, while the dependent (Y) for the numbers of the years to be 
variable is the income in dollars for 1 graphed, followed by the beginning 
mon th ; four variables (the income in month for the firs t year and the end­
each of 4 years) are plotted on this ing month of the last year to be 
graph . graphed. (This program is written to 

When you run the month ly analy­ account for the possibility that you 
sis graph program (by adding listing 2 may not have all the data for the 



Ats795;howtoughcan

thesenewTigersbe? 


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 at 
unidirectional print speeds to 198 
characters per second. 
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Need more stripes? Specify DotPlof.., 
a sophisticated raster graphics option. 

If you've got an Apple**, TRS-80*** 
or other personal computer, get your 
paws on the tough new Paper Tiger'"' 
445 from IDS. 

The people who invented low-cost 
matrix printing just growled. 

Call TOLL FREE 800-258-1386 (in 
New Hampshire, Alaska and Hawaii, 
call 603-673-9100.) 
Or write: 
Integral Data 
Systems, Inc., 
Milford, New 
Hampshire 
03055. ~ · · · au 

~Integral Data Systems, Inc. 

'Suggested U.S. retail p rice. 
·· Apple is a trademark of Apple Computer Inc. 

· · 'TRS-80 1s a trademark of Radio Shock, a dtvision of Tandy Corp. 



~JJ'd>I Cl lOOO. 
Diglc:""'I'~....., . 

"'flit'"-· 

New PASCAltlOO™cru mates 
today's popular UCSO Pascal Ian· 
guage to your S.100 system. With 
both a ZBO processor and U1e Pascal 

lcroenglne ' aboard. PASCAt;IOO 
gives you U1e power of software data 
structuring without sacrincing 
speed, memory spoce- or even your 

implemen· 
lalions 
of 
UCSD Pascal.1 

Dealer/Oll'I Inquiriescurrent ZBO. 8080 and CPIM' wtlromedsoRware. Better Performance. 

Greater Spe~d. Up to 5 to standard-PASCAL-100 hasComplies with the n-ew- IE-EE___\10 times faster than usual S.100 upward compatibility built in. 

for complete lnformallon- fast-mail lhls ad or call us. 

Nam~ -------------- 7lt le 

Corrrpa11y ----------- - - l'h011e 

Add~ -------------------~ 
Slate lip______ 

~ Dlglcomp Research Terrace Hill. Ithaca NY. 14850 
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beginning and ending years.) After 
the title, Y-axis label, and monthly 
data values have been entered, the 
program calculates and displays the 
data on the color video display 
screen. The Y-axis can start at zero 
(as in photo 4a), or it can start at 
some nonzero value to allow max­
imum use of the Y-axis (as in photo 
4b). As before, the colors used in the 
graph may also be changed . 

Summary 
The programs were written with 

readability as the main objective. You 
may wish to decrease the memory 
needed to store these subroutines by 
omitting REMark statements and put­
ting multiple statements on a line. 
Care should be exercised, however, 
when compressing statement lines 
because some subroutines are written 
to be entered at more than one point. 

The Compucolor PLOT statement 
was more fully explained in last 
month's article. 

The four kinds of graphs described 
in this article demonstrate how the 
graphics subroutines can be com­
bined (with or without modification) 
to form complex programs that pro­
duce specialized graphs. These sub­
routines can be used to substantially 
reduce the time required to create a 
given graph. In addition, the use of 
photographed color images (as op­
posed to color slides of convention­
ally produced graphs) can significant­
ly decrease both the time and cost 
necessary to add color graphs to a 
slide presentation.• 

(Ja) (Jb) 

(Jc) !Jd) 

Photo 3: Examples of regression charts. Tire program in listing 1 allows the entered datn 
to be graphed using different co lors and different types of regression- linear (photo 3a). 
exponential (plroto Jb) , logarithmic (pho to Jc), or reciprocal (photo Jd). 

14• ) (4b/ 

Photo 4: Examples of monthly analysis graphs . These graphs superimpose a variable 
plotted over a 12-montlt span for up to seven 12-month graphs. The Y-axis can start 
either at zero (photo 4a) or at some predefined value (photo 4b). 

~ ~,.,..,,;;...,.,.,..· ..~.., 1 

J _.. 't - ... 
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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 periormance 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 versatility 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 fu ll advantage 

NorthS1alf 

North Star Computers. Inc. 

1440 Fourth St. 

Berkeley, CA 94710 

(415) 527-6950 TWX/Telex 910-366-7001 
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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 readi ly avai lable application software. 

For more information, see your North Star dealer! 


HORIZON-HD-18 
Horizon computer with 64K 
AAM. 2 quad capacity mini 
drives and one HDS-18 hard 
disk drive $9329 

HDS-18 
Additional 18Mb hard disk drive 
lor 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 HD-18 with 
80 x 24 display lerminal and 
Anadex prinler $11,319 
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S/"c~Work's 

A full, extended FORTH interpreter/compiler 
produces COMPACT. ROMABLE code. As fast as 
compiled FORTRAN, as easy to use as interactive 
BASIC. 

't 
~ SELF COMPILING 

Includes every line of source 
necessary to recompile itse lf. '•'~ ·t~ 

~ EXTENSIBLE 


., 'ZI ~~ Add functions at wil l.
\?., CP/M* COMPATIBLE 

Z80 or 8080 ASSEMBLER included 

Single license 

Supplied with extensive user manual and tutorial : 

$150.00 

Documentation alone: $25.00 


OEM 's, we have a deal for yout 


CP/ M Formats: 8 " soft sectored , 

5 '' Northstar, 5 ' ' Micropolis Mod 11, 

Vector MZ, TRS- 80 Mod ti 


Please specify CPU type . 

ZBO or BOSO 


All Orders and General Information: 

SUPERSOFT ASSOCIATES 

P.O. BOX 1628 
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Sargon II 

An Improved Chess-Playing 


Program for the Apple II 


John Martellaro 

2929 Los Amigos, Apt B 

las Cruces NM 88001 


The advertising literature for Sargon 11 quotes a 
magazine article: "Buy this program when it becomes 
available...." My reaction: the program is available; 
buy it. Sargon II is everything Sargon I should have been . 
It is a ma ture effort. The program is clean, strong, and 
debugged. Nearly every deficiency of Sargon has been 
corrected: 

• 	 Sargon II has book openings. 
• 	 Sargon 11 recognizes stalemates. 
• The levels of play are geared to clock time instead of 
ply search. As the pieces disappear, the ply search goes 
deeper, keeping the time relatively constant. 
• 	 Setting up a board position is easier. 
• 	 The program shows the move it is thinking of making. 
• 	 It will suggest a move for you . 
• 	 The graphics are new and very handsome . 
• There is the much-asked-for asterisk prompt to indi­
cate that the program is thinking. 
• 	 Every check is logged on the screen . 
• 	 Move entry is easier, but still not as easy as in 

Microchess 2.0. 
• 	 The playing strength is vastly improved. 

Sargon II plays well. I play at an unofficial 1700 + 
United States Chess Federation (USCF) rating and have 
never lost a serious chess game to any microcomputer 
program (Boris 1978, Microchess 2.0, Sargon 1), but I lost 
the first two trial games against Sargon II - mostly from 
being taken by surprise at its unwillingness to be bul!ied. 
Carelessness? Impatience? 

After this appalling result, I promptly invited two 
friends over. They have official USCF ratings of 1650 and 
1714, and the former player is extremely familiar with the 
openings. 

We set Sargon II at level 3, the highest level that makes 
moves in tournament time. By our combined efforts, we 
cleaned Sargon II off the board - mostly by our 
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familiarity with the standard opening moves. 
The 1650-rated player, whose lifetime high rating is 

1850, has played every available computer chess game, 
including large mainframe computers. None has ever sur­
vived his "fried-liver attack. " (The fried-liver attack 
involves placing the White King's Bishop on c4 and a 
White Knight on g5, attacking the weak King's Bishop 
pawn; or the equivalent setup for Black ... .RSS) Sargon 11 
fared no better and succumbed in 13 moves. 

Convinced now that Sargon II could be beaten, I rolled 
up my sleeves, got very mean, and again set the program 
for level 3. After 90 minutes of trekking through a 
bloody, grim Ruy Lopez opening, fending off a Queen­
side attack, and using my mobility on the Kingside, I 
broke through. On move 40, Sargon made a mistake 
(failure to look far enough ahead), and I blew its position 
wide open. But for that one mistake, the game would 
have been a draw. 

During the dozen or so games I have played against 
Sargon II, I have lost only one more game and have made 
the following observations. Sargon II has much needed 
and clearly visible improvements over Sargon I. It castles 
at the most propitious time and actually seeks an oppo­
nent's weaknesses and tries to gain tactical advantages. 

The pawn play is much improved. Sargon II senses the 
worth of passed pawns and actively tries to promote 
them. Sargon I had little use for pawns. 

After our three-game "tournament" mentioned above, 
we set up an endgame position out of curiosity. We took 
White with King at cl and pawns at c2, b2, and h2. We 
gave Sargon 11 a King at g8 and pawns at g7, h7, a7, and 
b7. This should be a won game for Black with careful 

White Black 
(Sargon 11) (Three humans, rated 1700 +, 

1714, and 1650) 

1. e2·e4 e7·e5 
2. Ng1-13 Nb8·C6 
3. Bf1-b5 Ng8·16 
4. Nb1-c3 Nc6·d4 
5. d2·d3 

This looks like a good developing move, but Sargon II needed to 
play a l ittle more sharply here. 5.Nf3xe5 leads to a much better 
game for White. 

5. c7·c6 
6. Bb5·a4 d7·d6 
7. O·O 

II looks safe enough lor Sargon 11. He has castled and mobilized 
his pieces by move 7. Sargon I never managed that. 

7. Bc8·g4 
8. Bc1·e3 

A crit ically weak move. The Black Knight is going to capture 
anyway . Why not Bc1·g5? 

8. Nd4xf3 

9 g2xf3 Bg4-h3 


10. Rf1-e1 

An unfortunate move to have to make. If White could have seen 
what was in store, he might have abandoned the Rook and moved 
the King to hl . 

10. . . Nl6·h5 

This clears the way for the Queen. An important move In the 
attack. 

11. Qd 1-d2 

A clever and amusing trap by White. If we had played 11 . . . . 
Qd8·h4 lo pour ii on. lhen l2.Be3·g5, and we lose our Queen. We 
very nearly fell for it. So lar. Sargon II has played like an 
inte ll igent , but inexperienced, player. Th is is the fi rst ··t rap" I have 
seen set by a microcomputer chess program 

11 ..... Qd8-16 

But at the last second, we don't fall for the trap and attack the 
weak pawn at 13 instead. 

12. Nc3-d5? 

A desperation move: White ignores the weak pawn at f3, but 
probably saw 12.0d2·e2. Of6·g6 check , and is ready to try 
anything . 

12. 016xl3 

It's all over now lor White. 

13. Nd5·c7 check Ke8-d7 
14. Ba4xc6 check Kb7xc6 

The horizon effect, trying to avoid late: any human wou ld have 
done the same. 

15. Nc7xa8 Qf3-g2 checkmate 

Table 1: Score of Q game p/Qyed between SQrgon 1l (with the 
White pieces) and three humans (with the Black pieces), one 
of whom is an openings expert. Wliile Sargon lost the game, 
it went down fighting. This contest sliows the style and 
/imitations of tile program, which played at leuel 3. The 
notation 15 algebraic. 
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play. At times, Sargon II pushed its look-ahead pro­
cedure to level 8. (This cannot be set from the keyboard. ) 

Sargon pushed its pawns carefully, but blundered by 
trying to fight on both fronts for too long. The program 
finally made a critical mistake and allowed us a draw . We 
wound up with just the two Kings on the board. Curious­
ly at tha t point, instead of calling a draw Sargon's King 
started advancing toward our King, perhaps thinking 
that with a hidden dagger up its sleeve, it could finish us 
off. Such violence would be a patent violation of chess 
law. 

Sargon II is the first chess program I have seen which 
has doubled its Rooks on a file wi th malice obviously 
intended . It is also the first program I've played that has 
actually set a trap. Perhaps this is a glimmer of artificial 
in telligence I 

The program wiJI suggest a move for you if you type 
control-K. You would be wise to ignore this advice if you 
are an experienced player. Why7 These programs play 
well tactically but with poor strategy . Any suggested 
move will be de\ ::iid of the strategic thought which you, 
as a human, ougnt to be applying . 

Sargon II may be the strongest chess program you can 
buy, dedicated chess-playing devices included. I am 
impressed beyond all expectation. lf I were to estimate its 
Elo rating, I would say it is possibly 1500 at level 3. 

However, as with any software product, there are 
some minor complaints. If you bought Sargon I for $20, 
you may flinch at buying Sargon II for $30 ($35 on floppy 
disk). Such a price seems hard to justify, and you would 
expect that for a $30 program, the packaging would be a 
little better. For example, the shell of the cassette I 
received was the glued-together type, instead of the 
higher-quali ty shell with screws. 

Also, the instruction book is not what you would 
expect of a $30 program. The book was not carefully pro­
duced and assumes too much prior knowledge on the part 
of the user. There is an error on page 4 where it says to 
type a control-R followed by a Return. 1f you hit the 
Re turn, you'll find yourself helplessly transferred into the 
monitor, and since the program is locked and protected, 
you 'll have to reload it. 

Another possibility for grief lies in the use of a printer 
to record the game. If Sargon II changes its decision 
about a move, it will overwrite the previous move. This 
works fine for a video display, but on a printer there 
would be a blob after two or more move changes. 

About the only other request you might make of 
Sargon II is to have the listing of the entire game in 
memory instead of letting lines scroll off the top of the 
screen. Often a user gets too busy playing to record the 
game by hand. Not everyone can afford a printer; but 
this is a minor affair . 

In summary, Sargon II is about all we computer chess 
players could wish for in 1980. No doubt, stronger pro­
grams will be written (Sargon III is still in an experimen­
ta l stage), but this one will keep your attention unless you 
are a wizard in the openings. Dan and Kathe Spracklen 
are to be commended for a superb implementation on the 
6502 microprocessor: in fact, I give them an A + rating 
for the implementation. The Spracklens and the Hayden 
Book Company also get a A + for correcting the prob­
lems in Sargon I, but unfortunately, Hayden gets a Con 
the packaging. • 
{Next month the author reviews Sargon 2.5 ... ed} 
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Micrograph 

Part 2: Video-Display Processor 

Part 1 of this article (BYTE, 
November 1980, page 64) presented 
some background on interactive 
computer-graphics systems, with an 
emphasis on the characteristics of 
display processors (the portion of the 
graphic system that produces the ac­
tua l image) . The instruction set for a 
color raster-scan graphics-display 
processor was also presented. Part 2 
will feature the hardware for a low­
cost display processor, called 
Micrograph, which implements this 
instruction set. You can find the 
essential characteristics of Micro­
graph listed in table 1. The 
processor's hardware, including a cir­
cuit description, construction hints, 

Features: 

64 by 64 , 128 by 128, and 256 by 192 pixel 
resolutions available. 

Up to eight differen t colors displayed al 
one time. 

Sing le-board processor, based on Zilog 
Z80 and Motorola MC6847 Video-Display 
Generator. 

Costs approximately $275 to construct. 

Supported by high- level graphics 
primitives to produce images eflic iently. 

Suppor ls graphics and alphanumerics. 

Interfaces to a host microcomputer via 
three 8-bi t 110 ports (status. input, and out· 
put) and by rad io frequency or video entry 
to a standard, unmodified color television. 

Table 1: Summary of the characteristics 
o f the Micrograph color-display system. 
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and enhancement ideas, will be the 
topic of the latter portion of this part 
of the series. 

Block Diagram 
As figure 1 indicates, Micrograph is 

relatively simple in terms of hard­
ware: there is nothing tricky about its 
design. Micrograph is built around a 
Z ilog Z80 microprocessor, which 
shares a bus with a video-display 
generator. The bus control arbi trates 
between the microprocessor and the 
display genera tor so that only one 

VIDEOzao roDISPLAYRESET --- MICROPROCESSOR OISPLAYGENERATOR 

Figure 1: Block diagram of Micrograph hardware. The ZBO microprocessor provides an 
active element for implementing the instruction set described in Part 1 of this article. By 
using a video-display generator device developed by Motorola , the hardware is 
simplified. The processor and di.splay generator share a common bus that is separate 
from the host system 's bus, so that Micrograph i.s a truly intelligent pen'pheral. 
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device is allowed to access the bus at 
a time. 

Also connected to the system bus 
are several 1/0 (input / output) ports, 
which are used to communicate with 
a host computer. The 1/0 interface 
includes ports for transmission of 
da ta and instructions from the host 
computer and ports for the transmis­
sion of data and status to the host 
computer . Micrograph thus appears 
to the host computer as an intelligent 
peripheral. With this architecture, the 
display processor does not tie up the 





Mode Control Signals Colors Border Resolution 
Number 

NG NS GM 1 GM2 GM3 css INV 
0 0 x x )( 0 0 green on black black 32 characters by 
0 0 x x )( 0 1 black on green black 16 lines 

2 

0 
0 
0 

0 
0, 

x 
)( 

)( 

x 
x 
x 

)( 

)( 

)( 

1, 
x 

0 
1 
x 

orange on black 
black on orange 
black, green, yellow. blue. 

black 
black 
black 64 by 32. eight colors 

red, bulf , cyan. magenla, or 
orange (depends on color code) 

3 1, x 
)( 

0 
0 

0 
0 

0 
0 

0 
1 

x 
x 

green, yellow, blue. red 
bull , cyan. magenla, orange 

green 
buff 

64 by 64 , four colors 

4 1 x 0 0 1 0 x black, green green 128 by 64 , two colors 
1 x 0 0 1 1 x black, bull buff 

5 1 x 0 1 0 0 x same as 3 green 128 by 64, lour colors 
1 )( 0 1 0 1 x same as 3 bull 

6 1 )( 0 1 1 0 x same as 4 green 128 by 96, two colors 

7 
1 
1 

)( 

x 
0, 1 

0 
1 
0 

1 
0 

x 
x 

same as 4 
same as 3 

buff 
green 128 by 96, lour colors 

1 )( 1 0 0 1 x same as 3 buff 
8 1 )( 1 0 1 0 x same as 4 green 128 by 192. lwo colors 

1 )( 1 0 1 1 x same as 4 bull 
9 1 x 1 1 0 0 x same as 3 green 128 by 192, four colors 

1 x 1 1 0 1 x same as 3 buff 
10 1 x 1 1 1 0 x same as 4 green 256 by 192. two colors 

1 x 1 1 1 1 x same as 4 buff 

Table 2: Summary of the modes available to the Micrograph user. The Motorola MC6847 Video-Display Generator integrated 
circuit supports other resolutions, which are not available in the systems presented here. The 6847 control signals include: two 
lines to select between alphanumerics, semigraphics, and graphics; three lines to select the graphics-mode resolution; a color-set 
select line; and an inverse-video select line . 

host computer's time but rather 
handles its own display refreshing. 

EPROM (erasable programmable 
read-only memory) is required to 
store the approximately 2.6 K bytes 
of software that implements the 
Micrograph instruction set. (A 
discussion of this software will be 
presented next month in Part 3. ) 
Finally, 2 K bytes of programmable 
memory are used to store software 
variables and data for a program­
mable character generator, and 6 K to 
8 K bytes of programmable memory 
are used for the display buffer. 

Note that there is a reference to 
"System II": this is an improvement 
to the basic Micrograph system that 
will be discussed later in this article . 

Video-Display Generator 
The secret to Micrograph 's 

simplicity is Motorola's MC6847 
video-display generator . This forty­
pin integrated circuit performs all the 
necessary video timing and refresh 
functions needed to produce a truly 
inexpensive color-graphics display. 
The 6847 was actually designed for 
the 6800 family of microprocessors, 
but its control , address, and data 
structures are generalized enough to 
allow its use with almost any 
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microprocessor . I chose the Z80 
because it was convenient in terms of 
the software development tools I had 
available. 

The 6847 has several modes of 
operation, including alphanumeric, 
semi-alphanumeric, and full graphics 
modes. The device offers several dif­
ferent graphics-display resolutions, 
including sixteen lines of thirty-two 
alphanumeric characters and 64 by 64 
pixel, 128 by 64 pixel , 128 by 96 pixel, 
128 by 192 pixel, and 256 by 192 pixel 
graphics. The circuit also produces up 
to eight different colors that can be 
displayed at one time . Of course, 
with memory size held constant as the 
resolution increases, the r.umber of 
colors that can be displayed at one 
time decreases. For example, the 128 
by 192 pixel resolution has four col­
ors, and the 256 by 192 pixel resolu­
tion has two colors. (Table 2 sum­
marizes the modes available to the 
Micrograph user. ) 

Ready for use with the 6847 is a 
companion device, the MC1372 color 
television video modulator. This cir­
cuit interfaces directly to the MC6847 
to provide either an RF (radio­
frequency ) or composite-video televi­
sion signal. This allows Micrograph 
to be connected directly to an un­

modified color television . Both of 
these devices are obtainable from 
most Motorola distributors; and in 
single quantities, the MC6847 costs 
around $35 and the MC1372 costs 
around $5. 

For those readers who would rather 
avoid the expense of building a com­
plete version of Micrograph, the 
MC6847 will still offer a very inex­
pensive way to produce a color­
graphics display. In the event that 
you wish to connect the video-display 
generator to an existing microcom­
puter, the following discussions are 
still applicable. However, the advan­
tage of dedicating a microprocessor 
to control the video display is that the 
host compu ter doesn' t have to wa it 
while the video generator accesses 
display-refresh memory. Further­
more, the Micrograph instruction set 
allows the host processor to dea l with 
manipulating images, rather than 
worrying about the overhead of scan­
line conversion and otherwise main­
taining the display . 

Circuit Description 
Figure 2 provides the complete 

schematics for Micrograph. As we 
noted in the block diagram, the Z80 
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a division ot Nestar.The Toolkit is a 100 and 500 that contain Al.I 
s~I of super programming aids de- ncrease RENUMBER renumbers the entire 
signed to enhance the writing .de- · program currently in your PET. 
bugging and enhancing of BASIC You can instantly change 

programs for your PET. you. rPE'flsIQ all line numbers and all 
The BASIC Program- references to those 
mer's Toolkit has two numbers. For instance. 
kilobytes of ROM firm- "·1 to .start t11 e line numbers 
ware on a single chip. with 500 instead of 100,fl
This extra ROM store lets you avoid 	 just use RENUMBER 500.or 	 95

loading tapes or giving up valuable HELP is used when your program 
RAM storage. It plugs into a socket e stops due to an error.Type HELP, 
inside your PET system. or is mount- and the line on which the error 
ed on a circuit board attached on occurs will be shown.The erroneous 
lhe side of your PET. depending on portion of the line will be indicated 
which model you own . in reverse video on the screen. 
There are basically two versions of These simple commands, and the other 
PET. To determine which Toolkit you seven listed on the screen. take 
need. just turn on your PET. If you the drudgery out ol prog ram 
see ***COMMODORE BASIC~** development work. And for a very 
your PET uses the TK-80P Toolkit. low cost. The BASIC Prog ram­
11you see ###COMMODORE mer's Toolkit costs as liltle as 
BASIC###, your PET uses the $39.95, or al most, $59 .95 . 
TK-160 Toolkit Other versions of 

Get the BASIC Programmer'sthe BASIC Programmer's Toolkit 
Toolkit and find out how quick are available for PET systems 
and easy program developmentthat have been upgraded 
can be. See your local PET with additional memory. 
dealer or send this coupon in 

today. 

l""IET perscnnl
(: commodore ~ c 9 mputer 

a'C0415rlf'1rt » 

PET"' is a lfademark ol 
Commodore Business 
Machines. Inc The BASIC 
Programmers Toolkil "' 
is a trademark o f Palo 
Allo ICs. a d1 v1s1on ol 
Nestar Sys tems. Inc 

•............•.•
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I

•• I want to save
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Send me The BASIC Programmer's Toolkit that wilt give 

my PET 10 new and useful commands 

Fill in the appropriate line below: 


O ty. TK-160 Toolki t(s) @ $39.95 each 

Oty._ __ TK-80P Toolkit(s) @ $59.95 each 

Want to charge it? Call (415) 493-TOOL. or fil l out the 
form below. 

Enclosed is a 0 money order D check 

( II charging): 0 Bill VISA 0 Bill Master Card . 

ChargeCard-----------Exp Da le-­

Master Card In terbank Numb r---------- ­

S19na1ure-------- -------- ­

The Toolk11 is 1u llyassembled
111s no t a k ll and requ,,es no 

special 1001s 10 1ns1a11 

Please include the amount of the Toolkil. plus $2.50 fo r 
shipping and handling. Please allow 4- 6 weeks fo r del ivery. 
SATISFACTION GUARANTEED. OR SEND IT BACK 
WITHIN 10 DAYS OF RECEIPT AND PALO ALTO ICs 
WILL REFUND YOUR MONEY 
SEND TO: 

Address---------- ------- ­

C 1IY---------Sta1e_ _ __z,p,___ 

Phone-----------------­

MAIL TO: 	 Palo Alto ICs 
A Division of Nestar Systems, lnc. 
430 Sherman Avenue 
Palo Alto, CA 94306 
(415) 493-TOOL 

Dealer inquiries invited .................................................................................................................. 
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Figure 2: Schematic diagram of Micro­
graph , wltich contin ues 0 11 page 126. See 
figure 5 for additional connections that 
must be made to the system but are not 
shown in f igure 2. 
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Power Connect ions for Figure 2 


Text co11/irwed from page 122 : 

and the MC6847 share the same bus. 
Since both of these devices have 
three-state address and data lines, 
they can simply be wired to the same 
physical bus. The only problem that 
must be dealt with is the selection of a 
single device to use the bus at a given 
time . This problem is simplified by 
the bus-control lines of the Z80 (the 
BUSRQ and BUSAK control lines) 
and the MC6847 (with the FS and 
MS control lines). On the Z80, 
whenever the BUSRQ line is pulled 
low, the BUSAK line will go low 
later, indicating that a request to use 
the bus has been acknowledged. At 
that time, the processor's address and 
da ta lines enter a high-impedance 
mode, the processor essentially 
"disappears," and another system 
can control the bus. 

On the MC6847, there are similar 
lines to control bus access. The FS 
line goes low duril'.&_ the vertical 
retrace period . The MS line on the 
MC6847 can then be brought low to 
allow the Z80 access to the bus while 
the video-display generator's address 
and data lines are in a high­
impedance condition. 

In this design, the video-display 
generator has priority for memory ac­
cesses. This approach limits the 
amount of time the microprocessor 
has to execute, but since we have a 
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LOADED WJTH INNOVAT!ONS 

• 40, 80 or 132 co lumns 
• Non-thermal paper, pin feed 
• 125 CPS, 70 lines per minute 
• 9 x 7 dot matrix 
• Vertical form;:i,t unit 
• 96-character ASCII (upper and lower case) 
• Adjustable forms width to 9112" 
• Paranet and serial (RS-232C) interfaces available 
• One year warranty 

The market is flooded with low-cost printers that ook 
and las more like toys. 
On the other hand, the Microtek MT-80, our versatite 
alphanumeric line printer, has a high quality mecha­
nism that gives you solid value for your dollar. We 
stand behind every printer we make because we build 
qual ity into each one. So stop t inkering with toys and 
get serious. The Microtek decision assures you 100% 
value, 

Available from M1crotek or your nearest computer 
dealer. 

9514 Chesapeake Drive 
San Diego, CA 92123 
Tel. (714) 278-0633 
TWX 91 0-335-1269 
Outside California 
call toll free: 800-854-1081 
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Figure 3: Bus con trol. Since both the processor and the display generator must access 
memory, this simple arbitration scheme was devised to eliminate contention. The 
display generator is given priority. This approach limits the amount of time available to 
the processor for executing display "primitive" instructions, but it does help to maintain 
a stable display without the "tearing" effect that occurs when the display generator can­
not read from memory wlren it needs to. 

dedicated processor, this is not really 
a problem. This approach also pro­
vides a stable display that will not 
"tea r" since the video-display 
generator has the bus the entire time 
it needs it. As we see in figure 3, the 
bus control can be handled by two in­
verters, which are part of the 74LS14 
Schmitt-trigger inverters in figure 2. 

The Microprocessor 
The discrete components shown 

near the ZBO in figure 2 are required 
for clock-line pull-up, as specified by 
Zilog. The nonmaskable interrupt 
(NMI) and wait (WAIT) lines are 
pulled high, since Micrograph opera­
tion requires neither wait states nor 
nonmaskable interrupts. 

The Shared Bus 
The ZBO and MC6847 address and 

data lines are simply tied together. 
The leftmost 74LS367 bus driver cir­
cuit is used to provide additional ad­
dress (A13) and control (WR, RD, 
IOREQ, and MREQ) lines, which are 
active only when the MC6847 has 
control of the bus. These lines are 
needed since the MC6847 does not 
supply these signals. In this case, the 
address line (A13) is tied high to force 
addressing of the refresh memory in 
the 8 K to 16 K range of the 280 
microprocessor's address space. 

The next integrated circuit, a 
74LS14. is used to provide a manual 
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and power-up reset circuit and also to 
drive the clock line to the 
microprocessor. The 74LS73 JK flip­
flop is used to derive the Z80 clock 
signal from the video-display­
generator clock output. 

The Modulator and Display 
Generator 

Note that the connections to the 
MC6847 are simple : the address lines 
(AO thru A12) and data lines (DO thru 
D7) go to the shared bus . At the bot­
tom of the schematic, there are seven 
control lines that determine the 
display mode. These lines are con­
trolled by one of the four l/O ports. 

The MC6847 and MC1372 connect 
directly together. In this configura­
tion, the MC1372 is wired to provide 
an RF output, so that Micrograph 
may be tied to the antenna leads of a 
television through a matching 
transformer. (See figure 4 for the wir­
ing option to provide d irec t video 
output.) 

Also tied to the modulator is the 
clock circuitry , which provides a 
3.579545 MHz signal, which is the 
standard color-burst frequency. This 
clock is routed to both the video­
display generator and the modulator. 

The variable capacitor in the tim­
ing circuit is used to fine-tune the 
displayed colors. On the right side of 
figure 2 is the RF tank circuit, which 
can be tuned to sta tion 3 or 4. 

Every ISC computer is 
backed by a worldwide 
network of representa­
tives and service centers. 
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ISC's new 
3650 Series: 
No other desktop

computers have 

sucli a colorful 

past. 

• Eight·Color 128x128 Graphics 

• Expandable from Standard 92K to 
2.6M Byte Disk Storage 

•Color Business Graphics and Word 
Processing Software 

•Microsoft ~ BASIC in ROM 

• RS-232C Communications Port 

Now from ISC, the world leader in low-cost color 

since 1973, comes a line of computers that give 

you the powerful color-graphics capabili ty 

you need, wi th the expanded inter face 

capabi lity you want. For fur ther 

information and the name 

of your nearest authorized 

dealer, ca ll ISC toll-free at 

800·241·4310 and ask for 

Ron Hinkley. 


Color 

Communicates 

Better s·.• 

Intelligent Systems corp.• 
lntocolor Drive • 225 Technology Park Allanla • Norcross. Georgia 30092 
Telepl1one 404 44 ·5961 • TWX 810·766· 1581 
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(SYSTEM II ONLY )(REFRESH) 

Figure 6: Memory map for tli e Micro­
graph board. 

puter. 
One of the ports is used to receive 

data and instructions from the host 
(the input port ), and the other port is 
used to transmit data back to the host 
(the output port). In either case, the 
strobe lines for both of these ports are 
controlled by the host to indicate that 
Micrograph is being sent an instruc­
tion or that the host has just received 
a data byte. The protocol for com­
municating with the host computer 
will be further discussed in Part 3 of 
this article. Refer to tables 3 and 4 on 
page 132 for the port assignments in 
the microprocessor address space. 

Firmware and Frame Buffer 
Three 2708 EPROMs {erasab le pro­

grammable read-only memories) are 
used to hold the 2.6 K bytes of the ob­
ject code required to control 
Micrograph . Four type-2114 1024 by 
4-bit static-memory devices provide 
the 2 K bytes needed by the firmware 
for variables and data for the pro­
grammable character generator. 
Refer to figure 6 for a memory map 
and to tables 3 and 4 for memory and 
port assignments. 

In the frame buffer, 6 K bytes of 
memory are required, and 2114s are 
used to keep the device count low. 
Figure 6 provides the map for the 
frame-buffer memory also. 

That is all the hardware needed to 
produce a color-graphics display. 
Thanks to the MC6847, Micrograph 
can be built with only thirty-four 

Figure 4: Optional wiring for direct video output. The Motorola MC1372 can be used to 
provide direct (composite) video to a video monitor, if it is available. As sl10wn in 
figure 2, the MC1372 may also be used to provide an RF (radio-frequency) output for 
use with television set tuned to channel 3 or channel 4. 

STATUS SIGNAL SL E AS T SI GN IFI CANT BIT 

27 >-~~~~~~~~---< ERROR 

ERROR 

FRAME IN TERR UPT 

OUTPUT PEND I NG TO HOST 
PORT B 
FROM PIO 0 

COMPU T ER 
INPUT PENDING PARAL L EL 

PORT 
EXECUTE 

FETCH 

INITIALIZE 

MOST SIGNIFI C AN T en 

COMMA ND SIGNALSLEAST SIGNIF ICANT 131T 

@> UNASSIGNED 

INV 

AIS 

A/GFROM PIO 0 
PORT A css 

GMO 

@> GM ! 

27 GM2 

MOST SIGNIFICANT BIT 

Figure 5: Status-port cmd command-port pin assignments and control-byte formats . 
One PIO (peripheral input/o utput) port is used to communicate status information to 
the host processor and also to control the video-display generator. These connections 
must be added to figure 2. 

Bus Control 110 Circuitry 
The address and control lines are Only two PIO (perip heral ­

routed to 74LS367 bus drivers, where input/output) circuits are needed. 
they are then passed to the memory PIO 0 provides a status indication to 
and 1/0 circuitry. The top four ad­ the host through one port. (See figure 
dress lines are also routed to a 5 for the format of the status byte) . 
74LS154 four-to-sixteen-line decoder The other PIO 0 port is routed to the 
to provide memory chip-select video-display generator to select the 
decoding . Finally, the two 8216 bus proper display format. (Figure 5 also 
drivers buffer the data lines . Their provides the format of this control 
direction is controlled by the DBIN byte. ) The second PIO circui t is used 
signal from the shared bus. to communicate with the host com­
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s megabytes instantly expand the program and data storage 

horizons on your H·89, TRS·BO, or 5·100 microcomputer system. 


CJust slip 5 megabytes of on-llne data storage 
Into place In your standard 5-lnch floppy disk 
openings, and suddenly your capablllty horizons 
have dramatically shifted. Upwards. Now your 
CP/M* S-100 microcomputer system, or H·89 
Heathkit <HOOS or CPM 2.2> computer system can 
utlllze the kind of hlgh-rellablllty and rapid· 

~~~--liiil 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 
" l> megabytes of unformatted mass storage and a mlcro-seQuenclng " 

controller card with complete floppy disk-like 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 yet, give us a call today at <703> 471·6288 
for some no-nonsense reasons why your system
needs to ACT now. ouantlty pricing Is available 

... to meet the needs of Orlglnal EQulpment 
J Manufacturers; check the box on the coupon. 

tJ' 

Circle 64 on Inquiry card. 

Clip and mail coupon to: 
American Computer 11301 Sunset Hills Road 
and Telecommunications Suite A-4, Rest on, VA 22090 
Corporation (703) 471-6288 r-----------­Tell me more about the ACT
1 5-inch hard-disk drive 
I package: 
I My present 5-inch hard-disk drive 
I interests center around: 
I 0 S- t 00 Microcomputer Systems 
I 0 H-89 Heathkit Computer Systems
I D TRS-80 Rad io Shack Computer 

Systems
I U Send me quantity price schedule 

I Name _______ 

: Title 
Company 

I Address ________ 
II City. State. Zip _____ 

Phone( )~~~~~-
1 

c 



DIPs (dual-in-line packages) and a 
handful of discrete componen ts. 
Micrograph can be constructed on a 
single board and requires only a 
+5 V, +12 V, and -5 V power sup­
ply. 

Construction 
Photos la and lb show my pro­

totype Micrograph. l used a universal 
wirewrap board, and as the photo in­
dicates, a spacious layou t was possi­
ble as a resul t of the low device count. 
fn the leftmost section of photo la are 
the 280 and the two PIO devices. In 
the next section are part of th e bus 
drivers and the EPROMs. In the m id ­
dle section are the rest of the bus 
drivers and some of the 2114 memory 
circuits . In the next and final sections 
are the rest of the memory integrated 
circuits and the v ideo-display cir ­
cuitry. Note the few discrete com­
ponen ts requ ired: most are decou-

Type of memory Address (decimal) 

EPROM 0 to 3071 
private memory 4096 to 6143 
color memory O 7168 to 7183 
color memory 1 7184 to 7199 
color memory 2 7200 to 7216 
refresh memory 8192 to 14335 

(for System I) 
8192 to 16383 
(for System II) 

Table 3: Type and location of memory 
used in tire Micrograph board. 

Port Device Use Type 
Number Name of Port 

port O PIO 0, display output 
port A control 

port 1 PIOO, port output 
port A control 

port 2 PIO 0 , status output 
port B 

port 3 PIOO, port output 
port B c0ntrol 

port 4 PIO 1, input input 
port A 

port 5 PIO 1, port output 
port A control 

port 6 PIO 1, output output 
port 8 

port 7 PIO 1, port output 
port B control 

Table 4: Port numbers and their usage 
by Micrograph . 
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"The MOBS data 
base system is 

fantastic!" 
That's t he essence of this letter from 
Leon ard L. Ove rton, J r., p resident of LS 
Business Systems, Inc. Here 's what 
he- says ... 

"The MOBS data base system has made a fantastic 
improvement in the productivity of our custom 
programming operation. The implementation of th is 
system in our business has allowed us to change to a 
completely different concept of producing custom 
microcomputer based software. The old system of a 
myriad of files, pointers, updates, and file structures has 
been changed to a simple graphical representation of the 
data network and its logical relationships (the schema) . 

"Representing an application with a schema that can 
readi ly be transferred to the computer tt;lrough the data 
definition language has increased our software 
productivity in the following ways: 

1. 	The system designer gets a much clearer picture of how 
clean, etHcient. and effective his design is. Improvements 
are made easily and rapidly. 

2. 	 The programmer can spend his time producing the 
calculational and interactive parts of the system rather 
than getting bogged down in the intricacies of the data 
structure. This not on ly reduces the amount of code 
generation but also reduces programmer fatigue due to 
tedious repetition . 

3. 	Communication with the end-user is much more 
effective when he can see an easi ly understood, 
graphical depict ion of how his data will be handled. A 
good understanding by the end-user in the early stages 
of the design can eliminate costly program changes or 
data restructu ring later. 

4. 	Debugging time is greatly reduced and so are calls from 
customers who find the hidden bugs that always show 
up in a complex data structure written on a file basis. 

" In short, the MOBS data base system is not only a very 
effective software development tool but has become the 
foundation on which we are building our future 
applications software. This change has enabled us to 
produce quicker, cleaner , and more flexi ble applicat ions 
software at a tower cost to our end-users.'' 

To find oul what a fantastic job the MOBS system can do 
for you, see the facing page and then contact us without 
delay1 

Mier., 
DutiJ Hils e 
5ustems . inc. 
Box 248, Lafayette. Indiana 47902 
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HOBS is an extended hierarchical data base 
system offering 
• fixed length records 
• file-level read/ write protect ion 
• one-to-many set relationships 

MOBS 1s a fu ll network data base system offered 
as an upgrade from HOBS . .. or it may be ideal as 
your initia l system. Unique and versatile, it adds 
these features: 
• lull network CODASYL-oriented data structures 
• variable length records 
• multiple levels of read/ write protection 
• one-to-one, many-to-one, and many-to-many sets 
• non-redundancy of data, easy updating 
• occurrences of a record type may own other 

occurrences of the same type 
• a single set may have multiple owner and member 

record types 

MD BS-DRS. As an add-on to MOBS, the DRS 
system offers extraordinary flex ibility in data base 
restructuring to meet new needs. 
• Item. record , and set types can be added. deleted, 

or renamed in an existing data base as well as 
other data base characteristics. You can redesign 
the data base after it is already on-l ine! 

MOBS-RTL. As an add-on to MDBS, the RTL 
(Recovery Transaction Logg ing) logs all data base 
transactions, so lhat in the event of a system 
failure, the data base can be recovered w ith 
minimal loss of information. 
• The recovery processor permits selective 

reloading of the data base from the transaction 
file . Users can log messages. indicate complex 
transaction sequences, and effect selective 
contro l over the recovery process. 

MOBS-ORS. An interactive Report­
Writer/ Query-System for HDBS/MDBS data bases. 
Features ... 
• may be customized for non-technical users 
• complex retrieval condit ions may be speci fied 
• d etai led report s can be quickly generated 
• wild card and "match-one" string specifications 

included 

HOBS and MOBS Packages Include: 
• DDL data definition language analyzer/editor 
• 260-page users manual 
• OMS data management rout ines ca llable from 

host language 
• Sample application program and DDL files 
• Re locator to re-org all routines 
• Syslem specific manual for bringing up ou r 

software 

•Run under... 
CP/ M with CBASIC; Microsoft BASICs. 

FORTRAN or COBOL; lnterSystem 
PASCALIZ: Sorcim PASCAL/M; Micro 
Focus CIS COBO L; Dig.ital Research PL/I 

OAS]S 
TRSDOS and NEWDOS (Models I and II) with 

Disk BASIC 
North Star DOS with North Star BASIC 
Apple DOS and Applesoft BASIC 
Machine Language Interface ava ilable on all 

above systems. 
• Up to 254 record-types definable in the data base; 

each record-type may contain up to 255 item- types; 
each item-type may be up to 9,999 bytes in length. 

• Names of data items, records . sets, and files are 
wholly user definable. 

• Commands to add, delete. update, search, and 
traverse the data base. 

• Straightforward use of !SAM-like structures. 
• Records can be mainta ined in severa l sorted 

orders. 
• Written in machine language for maximum 

execution efficiency and minimal memory usage. 
• Independent of types and sizes of disk drives. 

Support data base spread over severa l disk drives 
(max.8) ; disks may be mini- or full -sized floppies 
or hard disks. 

• Available vers ions: Z80 (requires approx. 18K), 
6502 (approx. 30K) , 8080 (approx. 22K) 
Tolar memory requirement must allow for buffer 
areas. For Apple users, a language card is 
recommended . 

• 8086 version ava ilable. (Call or write for details 
and prices.) 

Ordering Information (applicable lo Z80, 8080 
and 6502 versions): 
HOOS (Version Ul4) 
MOOS (VOfSion 1.Cl4) 
Dl1S 
RTL 
ORS 
HOBS upgrade 10 MOBS 
MOBS Wlfh DRS. 

fffL. ond ORS 
HOBS/ MOSS M anual 
DRSMarn1al 
RTL Manual 
ORS Manual 
Sy•rom Spec•l 1c 
M~nuais (oath) 

$ 300.00 
900.00 
300.00 
300.00 
300.00 
650.00 

1500.00 
J500 

5.00 
500 
500 

soo 

W1thm a grvcn openi llng s~,i:s 1 om , 

odd $125.00 Jor oach addllionnl 
laoguege selecled 

For pr ice~ ool$1de the U.S. and 
Cii.nti-dn. p•caso Sk for ptrce llsls.. 

AOd S2 .50 hanelllng tee tor non·cash 
o rder CS5 00 O<J t.i•dc U S ) 

Whon orOOrlng. Sl'Oti fy 1n1endO<I 
USO with ,. , 

L North $ tor OOS and BASIC 
2 CPIM • · CBASIC 
3. CPJM ' - Mlc•o•olt BASIC 4.XX 
4 CPI M' • M1crosolt BASIC 5 XX 
S CPJM­ - Microsoft BASI C or 

FORTRAN Compiler 
6. CPJM • - Moctosort COSOL-80 
7 CP/M· - lnterSysrem PASCAUZ 
8 CP/ M• - Sorc1m PASCAUM 
5 CP/M• • Dog11itl Rese•rch PUI 

10 CP/ M• - Micro Focu• CIS 
C060~ 

11 . TRSDOSJNEIYOOS and TRS 
015" BASIC (t.IO<lC1S I or><I II) 

12. Apple oos and l\ pplOS<>ll BASIC 
13. OASIS 
t 4. Machine LartgulJge Programs 

(Sl)l!c>Jy Ol)era11ng sy•lem) 

1nd1ane res~dent.s o.{1(1 4°'9. 

Wo accnp1 Visa and M a$1er Charg 

·­... DATAMm:-...._. 

54-page "primer" on data base 
systems for micro-computers -
only $10.00 per copy. 

Dealer Demo-Package ($60.00) 
includes Primer. HDBS/MDBS 
Manua ls, Demo-Disk, etc. 

Setting standards of excellence lor data base 
software .. .woddwlde. 

Mier., v
Dutu Huse • : 
5ustems. Inc. 
Dept. 8 , Box 248, Lafayette, IN 47902 
317-448-1616 
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piing capaci tors. This physical layout 
Follows the schematic layout almost 
exactly. 

In photo lb (page 136) is a view of 
the wire wrap side. It took me two 
weekends to wrap the board, using a 
Slit N' Wrap tool marketed by Vector 
and also an electric wirewrap tool. I 
used Slit N' Wrap techniques for the 
bus and, as best as r could, tried to 
color-code the whole device . 

Any construction technology can 
be used to bui ld this board, but there 
are a few hints l might pass along. To 
begin, insure that the video-modula­
tor circuitry is well isolated from the 
rest of the system: keep the wiring as 
short as possible in this section. Fur­
thermore, because of the relatively 
high frequencies used, be sure to 
minimize stray capacitance: a shield­
ed board will help reduce in­
terference. 

Micrograph is best built in stages. I 
suggest you start with the video­
display generator and modulator cir­
cuit. Wire this area first, then tem­
porarily wire some memory on the 
6847's bus. You can go ahead and 
supply power to this circuit to verify 
that your display is working proper-

A CREATION OF COMPUTER Hl;ADWARE 

IYJ(J](jj w~ 

(Wow.I How'd All That 
Stuffget In There?) 

A sophisticated, 
self-indexing filing 
system-flexible, 
Infinitely useful and easy 
to use, that adapts to 
your needs. 

WHATSIT's unique capablllties: 

Multiple Entries allowed per 
field: For example, a 
bibliographic file can 
associate each work with any 
number of authors. WHATSIT 
allocates file space as 
needed for each. 

New Data Fields added "on 
the fly": You're not confined 
to a particular "record 
layout" that must be declared 
in advance. Your file evolves 
to fit your needs. 

ly. The various modes can then be 
tested. At this time, you can connect 
the modulator to your television (use 
coaxial cable, and don't forget a 
matching transformer). When you 
apply power, a random pattern that 
reflects the mode you have selected 
should appear. The variab le 
capacitor in the timing circuit can 
then be adjusted to produce the most 
pleasing colors. 

Once the video display is working 
properly, you should install the rest 
of the refresh memory and bus 
drivers . Again, repeat the checkout of 
the display, this time using all the 
refresh memory. Note that the 256 by 
192 or 128 by 192 resolution modes 
will utilize all the memory . You might 
even connect an oscilloscope to the 
address lines to check that the lines 
are cycling through the entire 6 K 
bytes of memory. 

Once this portion is working, the 
EPROMs, Z80, and PIOs can be 
wired in. From this point, there is lit­
tle testing to do without the necessary 
software, which will be discussed in 
Part 3. 

Troubleshooting a system without 
good tools is almost impossible . I 

Immediate Response: Even in 
the largest files, WHATSIT 
responds in seconds, thanks 
to pointer linkages and hash 
coding. 

Conversational Dialogue: 
Query and update requests 
may be Intermixed in any 
order, without returning to a 
"menu selector." 

NEW 
Apple II Plus 

WHATSIT at special 
introductory price: 

$95 
(Regular price, $150 

after December 31. 1980). 

WHATSIT comes ready to run on 
your Apple, Apple II Plus, AlpaMicro 
NorthStar, or CPIM computer. See 
your dealer for a lull 
demonstra tion . . . or write or call: 

lfi\tll)ll1l'I, 
oortwar~ 


P.O. Box 14815 •San Francisco, CA 94114 • Tel: (415) 621-2106 
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found that I needed no more than a 
good oscilloscope to check out the 
system, even though I had a Hewlett­
Packa rd 1611 Microprocessor 
Analyzer available. The Micrograph 
system has an excellent test device 
built in : the color display. Since the 
video-display generator scans all of 
the refresh memory, you have a 
visual means of checking a large por­
tion of your wiring. To track down a 
bad memory circuit, you might selec­
tively remove integrated circuits and 
watch how the display is affected. 

One final word concerning the con­
struction. The system draws +5 Vat 
about 1.5 A, so don't make your 
power bus small. The other supplies, 
since they are mainly for the 
EPROMs, require only a few hundred 
milliamperes . When powering up the 
system, if your supplies are indepen­
dent, be certain the - 5 V supply 
powers up first and powers down 
last, if it can't be done simultaneously 
with the rest of the power. (I didn't do 
it that way and, consequently, 
destroyed six EPROMs; then l read 
an obscure warning in an Intel data 
book.) 

Enhancements: System II 
There are a number of 

enhancements to the system that will 
increase the system performance, 
although I have not implemented 
them. The first obvious improvement 
is to use a Z80A (capable of using a 
4 MHz dock} and run the system on 
the color-burst clock. This will im­
mediately double the speed of the 
display processor . Of course, be sure 
that your memory is fast enough to 
handle the extra speed . 

You might also try to use dynamic 
memory. I used sta tic memory to 
reduce the development risk and 
make the design and testing of the 
board easier, but if the timing works 
out, the use of dynamic memory 
would significantly reduce the cost of 
the system . 

T hese are some basic im­
provements that can be made, and 1'11 
offer some more radical changes, 
which I caU System II. When I first 
designed Micrograph, I created a 
system consisting of over 100 DIPs 
for the video section alone. This 
design supported two formats: US by 
128 with sixteen colors and 256 by 
256 with two colors. The system aJso 
supported a color-look-up table, to 
allow a set of 212 (or 4096} possible 
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(l a) 

(lb) 

Photo 1: Two views of the completed Micrograph prototype. The use of a universal 
wirewrap circuit board (photo la) allows a spacious layout that almost exactly follows 
the schematic diagram of figure 2. Photo lb shows the wiring that required approx­
imately two weekends of the author's time. A daisy-cl1aining wirewrap tool was used 
for the majority of the bus wiring, while control signals were made in the standard 
wirewrap fashion; power is provided to the integrated circuits v ia buses printed and 
etched on the board. 

colors . However, I came across the support the new display resolutions. 
MC6847 and decided to use this The code already exists to support the 
lower-risk approach to complete the color-look-up tables, but the MC6847 
system, since my main concern was obviously does not have the capabili­
the software design and instruction ty to support such a setup . Thus, you 
set . only need to modify the video­

I designed the software so only one display electronics and one section of 
section of code must be altered to code to produce System II. The re­
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mainder of the hardware and soft­
ware remains the same, as does the 
in terface between the host and 
Micrograph. Thus, in a sense, there is 
hardware independence built into the 
system . 

For that ma tter, you can produce 
just about any display resolution up 
to 256 by 256 with 256 colors without 
major modifications to the circuitry 
other than the video-display 
generator. Of course, at these higher 
resolutions, you need much more 
memory. So, for the dedica ted 
reader, I offer this as a possible 
system enhancement; it's something 
I'm going to try next. As you can see, 
the design of Micrograph using the 
MC6847 supplies an excellent color 
display at a very low price. 

I offer a final radical change, but I 
haven't implemented it. In this 
design, we assume that the video 
display has the bus whenever it needs 
it. This scheme produces a clear, tear­
free display. However , if the 
microprocessor is given priority for 
memory accesses, quality of display 
is traded for speed . ln fact , in my ap­
proach, the Z80 is only allowed con­
trol of the bus around 20 % of the 
available time. Of course, this is not a 
problem with a dedicated micropro­
cessor. 

If raw speed is necessary , however, 
let the microprocessor have dominant 
bus control, and give the bus to the 
video-display generator only when 
the software permits it (such as after 
the display has been updated). This 
approach has the advantage of hav­
ing a much faster processing speed. 
However, it has the drawback of 
causing a streak across the screen 
whenever the microprocessor is up­
da ting the display. Furthermore, you 
will need to modify the software and 
hardware to accommodate this ap­
proach . By the way, a similar ap­
proach is used by Motorola 's 
TVBUG, a 6802/6847-based board 
tha t allows the user's system to treat 
the refresh memory as an intelligent 
peripheral. 

Conclusion 
This article concludes the presenta­

tion of the hardware required to sup­
port Micrograph. I have examined 
the circuit design, discussed construc­
tion details, and looked at various 
system enhancements. Photos 2a and 
2b provide some examples of displays 
possible with Micrograph. 
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(2a) 

2101 
2102·1 
2ll02·1 
2112 
21 14 
4116 

2 iJ055 
95H90 
6038 
LM380 
LM555 
LM5!>6 
LM565 
LM567 

74LSOO 
74LS02 
74LS04 
14LS-08 
14LSIO 
74LS20 
74LS30 
74LSJ2 
74LS36 
74LS42 
74LS51 
74 LS54 
74LS7J 
14LS14 

LM301·8 
LM310 
LM311·8 
LM316·8 
LM319 
LMJZ4 
LM377 
LM380 

DECEMBER 
MEMORY SPECIALS 
450ns 2.49 2708 450ns 6.25 
450ns .99 2716 450ns 14 .95 
450ns 1.29 21n 450ns 49 .95 
450ns 2.99 265-0 12.95 
450ns 4.99 2'80 9.95 
200ns 5 99 8080/I. 3.95 

4116 250ns 8/39 .95 

OTHER SPECIALS 
10/6.99 LM723 1013.99 

7 99 LM741 1012.99 
3.99 78()5 1017 .99 

514 .59 7812 1017.99 
10/3.49 REO LED 10017.99 
5/3.49 GREEN LED 
513 .99 MAN 72 CA 3" 
4/ 4.99 MAN 74 CC .3' " 

LS SERIES 
LOO K AT THIS LS PRI CING I 

.32 74LS85 1.23 74 LSl75 

.38 74LS86 .45 74LS191 

.JS 74LS1l3 ,71 74LSl95 

.36 74LS95 1.1 1 74LSm 
.32 74LS 109 .49 74LS240 
.35 74LS138 .79 74LS241 
.35 74LS139 .79 74LS244 
.39 74LS151 79 74LS283 
.39 74LS 153 . 79 74LS298 
.79 74LS 157 .79 74LS367 
.35 74LS 156 .82 74LSJllB 
.JS 74LS161 .99 74LS313 
.44 74LS163 .99 74LS374 
48 74LS174 1. 19 74 LSJ17 

TTL 
1011 .99 14 153 
10/1 .99 74157 
512.49 74161 
511 .99 74163 
5/Ul9 74164 
3/1.99 14192 

LI EAR IC'S 
.34 LM555·8 
.64 LM556 
.64 LM565 

1.49 LM567 
1.29 LM741 ·8 
.59 LM747 

2.29 LM1458·8 
1.29 l 1889 

REGULATORS 
.89 
.69 
.99 

7905T 
791?1 
7905K 

5016.99 
1017 99 
1017.99 

1,09 
1.31 
1.39 
1.28 
1.69 
I 89 
1.19 
I.OJ 
1.24 
.99 
99 

I 85 
1.81 
IAS 

.39 

.69 

.9'9 
U9 
.29 
79 

.69 
2.49 

DIP IC 
SWITCHES 

.99 
1.02 
I.Oil 
1.09 
1.14 

SOCKETS 
14 pin 1011.49 
16 pin 1011 69 
24 pin 411 00 

IMSAI S·100 edge 
conneoior solder 1a11 
gold 2.49 

MA1012A 
CLOCK MODULE 

P hoto 2: Examples of Micrograph displays. 

Listing 1 contains the second third 
of the Micrograph software (begun in 
Part 1 and to be completed in Part 3). 
In the final part of this article, I will 
d iscuss the software needed by 
Micrograph to implemen t the ins truc­

tion set presented in Part 1, cover the 
ma jor algorithms implemented in the 
sys tem (such as the scan-line­
conversion algorithm), and examine 
how to opera te Micrograph . • 

Listing 1 begins on page 327 
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DYNACOMP 

Quality software for: 

ATARI TRS·80 (Level II) 
PET NORTH STAR 
APPLE ll Plus CP/M 8" Disk 

GAMES 
BR.ll>GE 2.Q (A•1ll•hlr for llll romputrn) Prkt: Sl7.95C.-tle 

521 .95 Dlsk<llr 
"" aJ l· ll'Cl1i:w~.c ' 'CH}on of"'·~ ~'J4 po~tar o-r C4'd llJltt-. n.1, prQ'Jrlll!I ~fl. BIDS llDd PLAYS 
nt o<I coolr•ci or duplkalc brid,r . Dtpcndut1 on Lhc concr.~. 1oii1 COl'Tllpu t.ct Cl)pcH)(11U •-ill t h.htr 
pby •ht oUtn.t.t: OR dtft:rnt. Lr )' D'".I bid roo hi1hi, th.e mmput.u will da11blr: raw cODLractl BRIDGE 2.0 
i:i.1ov14M ch•lfct1.1lft.J-tt'lrA:f1•ttlmc:n1 fot :l.d\1.r1c(d pb~n. s.nd u 1n ualtnu tum.ins Looi for tbt bnd1c 
norkt . 

HEARTS l .S (Anllabl< for 1U <Ompufrn) Prkt: Sl4.9! C..,..lt< 
S11.95 Di&kUt< 

Aon u c1un1 Hid c1111crt.1lnlo1 oornpu1t:r vem11111 or I.hi\ po,pul.u ca.rd a:utt~ Umru b 1 lrid:-orirnkd 
1anK 1n •l!i ith 1tK 011.rpou 1.t.110110 1.1.h ur lie•m or 1htQLX"enior Jpa;dcs . Pt•1111irw t¥1'0cocnpu1u 
Oppon<nti. who uc lrmrd wiLh tw'd ·tO-bd~ t>&arin& lltlltt;in. 

CRIBBAGE 2.0 (TRS-M onl1) Prko: Sl4.9! C...C<" 
Sll.95 Dlsk<tte 

Thu 11 a ..,dl<lr:1i1ncd uni mc:c:ly u.n:111111:1I •""'et-1\Mnkd YC:ts.lon o1 the c-1.iuk card llmt, c:r~b-..t . 11 it 
tn ucdlenl pii·o1.nm ror lhe crib>'b•s.e pbyu in 1uEcl\ of a · ·i0rthy oppon.enl H ,.,rD .u thr bc:Jinncr 
wbblrts co kani lhr aainc. i.i ptnlcitlll tbc JiCOtll\I u.d ,_r1on. The 'lla.ru:hrd cribtia1e '!Core boud ii 
C<K li:ruully ~h"""'" .111 lbe top or lhc dllplay (udlia::in1 &IK TRS-.H'i lft,r>hl~ ftPtbUhkJ). 16'!lh Elle" ~ri;h 
il'l cwn. 1#\IJ. "lt.jilJI , illc: i;ompu.1er 11.ummabel.lly se:ort'I and aba uoounce1 •llr points w.Jn1 the trad1• 
tionU phn.i.u. 

CHF.SS MASTER ( o rtb Sf.or ond TRS~O only) f'rkt: t19 .. 95 C.S..ur 
W .9" DiJktttt' 

Tbtt0 oomple1 e 11.nd Yery po-o·erlul proiram pcoY~ fwt: kTirh of pl.Ir. It incl-.HSo Wtl1t11. c:n pau~"ll 
C•!ll \IT(J .a.n(l ttlC fltOm.odM al pa.... M . Ad.:1i lionaJ1y, lhe boud m.a·y bot: 'Plt'S.C& btforl' 1Ju: JQrT. or piaJ, 
pnmittin11ht c:.t.antin~uon or "'book" ri1t·r1. To muWn.ic utc"tklci ~. tlw-proiram l1" ..,·rittelll La 
H \embly l111~i1u1•< (by SOPrW o'\.RE SPEClALISTS or C<lllirarnla). hll traptlln IK irenplO)"Cd In the 
Tlt.S..JO YtUIOtt. U\d l•O '*idlhJ. ol •t,plul!tuir.crlc db.JILi.)' ue ptCJ¥~~ 10 accommod.&Je North Sw 

STARTR£K3.l(Av11lablrfotall<0mp•ltn) Pri<r:S 9.~C....11• 
SIJ .~ Dlskt11• 

'tlll• It llle dusk Stanrek timollltion, blSI b s.nera1 M• ruLuru~ FCJr a.amp.k. 1h;c KliDJ'Mli now 
\.hoot al l.hc Entcr-pri1c w~hiot.111 w.,rtln1 wtllle alu> •Uacbn1 i.t..a.rb.&ia Ill athtt quadr.ants. Tht 
K ID.iori' ~ho auac\:. wi,h bo!Ji l ij:/\I &nd h<,llY)' (:fuiU:tl &ltd ifnO'tt *!ml 1.ho1 • ti fit 1l1u.uKi" It bti::dc 
.,,hen die Srnc<prnt ~ I bc:t.it1-td by 1brr-= buv'! cru:ilm. and a slarb.uto S .O .S. is m·c~,·N! Thr Klin"°"'' 
s.ctr•·c:n l 

SPACE TILT (Applr only) Pri<r: SI0.9! c....,11, 
Sl~ .95 Dlskr<I< 

UM 1Joic 1•rnr pa6dki •o 1111. 1hc: pb.ne of lht TV K•ec:n eo ''1oli '" a ball ln1a • biok ln.1br 10ec11. SClund 
u rn p k 1' Nol • m tl'K hok 1<b KnaDn and smalJu t .o\ !Mllt.l·illl 1lmcr iLllO•·• )0\11 IO rft;c-.lJ:UtC f(ILl;r J.\·UJ 

ap11111 01hcn i11 Lhis b1bit · fonnia1 Wion urnc:. 

(;AMES PACK 1 ond GAME'S PACK 11 Prkr: S 9.95 n ob, c..,..,, 
Sll.9'5 tub. Dh lt.et1t" 

G~~'E.S PACK l ('(ln.Wni BLAO::JACK. LUNA.R LAJiolO:ER. CRAP'S. HO~SEJl.AC • SW liCt-f 
a.nd morr . GAMES PACK II includ es. CRAZY EIGHTS, JOTTO, ACEY·DlJCEY, LIFE, " '1'MPU5 
.Mid Od 1cO A'llJ1l•blt. ror •ll C:OfTlf)!Jlltt\. 

~'h> 110· U .9.S m morr pn prOJrtn'I ··ti~ you ctll buy• DY ,6.CO~\'P colJ..ectlOn for Jusa ~ 4'_'9~'?' 

ST D POKER (ATARI only) f'rkt: Sll .95C&!Mu< 
s·1~ . ~ t>4k•"• 

Th~' l\ thoe: d a1.uc 1~blc:r' 1 cud 1anx. The ctlrJlputcJ dca.b •hr cu1h arw: al I lill'U· I~ yOlu 41Ad UI¢ 
cDimpulu~ Mt om wh.&1 you stt. Tht com~ln don oot clw:at and 1UUrrll1 bt tJ. lht ~- Hi0wci•n. i' 
i0mcof1M1. blufht Al§O IMlv(kd n l!I tiYc -ct•d a.Jaw poker ~1 ·1Ui1 pra.o;cl~ piro11U1. Thi-I p;ai;::l.a.gt will 
r11not1i1 l6KATARI. 

STATISTICS and ENGINEERING 

DATA SMOOTHER (A ..U1bl• for aU compultn) Price: SI~.~ c ....u,
s1a_95 Oh.k.tnr 

Thb 1ptti1I da.u un.oo1blt:it Notn:m mar be uWd t0 U!*llr derl°'"c 1o1td1'I lftfornu1W>tl horn n.aby 
buuneu uid im;siattril\1 d.a~ ""'hicb arc «illllb' s.paeord . Th< IOhw:arr rr:al11rn tbokc !ft dri;r" IOd 
"fttt of n1, &J .,,..d] U JmQOd!itd fin1 and IKDnd derin.tlvir c.aki.ib.tio11 - Abo ir:dDrkd it .lllllOID.lllic: 
plonlq of the l"-P"' ' dHa and ~tbtd rt'WlO.. 

FO RIER ANALYZER (Av1Uable lor aU compulers) Prke: Sl~ .9! C-111 
Sll.95 Dhbltt 

Uw 1h.11 p101tun 10 ie.u.nunc lhi f freq,11ency specua of tunitN du:r.atia.n t.:i1rial\ . The pro1ram futu1H 
u:tom.atle Ktl;n1 &lid plollllft! or lht lnP'11 d.&111 MUI rt'l-uJU, f"'r•t:tJC--ll •pplk'.AtJO!fll ledudt 1h(' .&nd)"Jlt 
or c-ompllcatird pmllntn ID i;uch r1dd1 IU dtt1ramo.. ("(lmmunigliOM a.nd tnolflinl . 

TFA (Trantfer Fuoctlon Analyur) Prl<.: $19.~ Cau<110 
SU.?S Ob~•ll< 

Thi.J h • specl.d r.oh.-ue pxUir whidl m•r be uciJ •o <T.._1u&.1e l'ht trandtr f1i1ni;tic11u o r 'f•tron. '\IC:.h 
H ll J. r1 arnpllflert. a.nd OltM iby eu.mirllt1.S 1hdr respoaue to pu.lud ~npuu . TPA i1 • m.ajor modlf.c.aJ:ion 
or FOURI ER ANALYZER and «1r11Wns Ill tn&inttrhii1.(lrlcr.l(d iktlkl w<tJ.'UJ lfll-ftir¢iic:ney rtlOI H 
w~1 •1 4.•iA edmna f ~•l\lre1- Whtnu. FOUA.11!.JI: ANALYZ.Efl h de1:i1Md for .f'duut:io.nd a!Ml 1.de11· 
1iric 1i11c: . ifA b &;n c:n11t1r-c:11t\1 lOOI. Awal.labk (Of &II "°mptUlCH. 

FOUA1£R AN'Al.\'iE-R a.nd TFA tn.ay be- purchu~d U>JHh« for • eom:blud prlu or U.9.9.! 
[C.1iuu1t1.l a!MI U l ,.,., (Oid: tue1). 

REGRESSION I (Av11J1ble for au com pu1ers) rrko: Sl9.~sc....... 

SlJ.9!: Dbkem:: 

RfOR.f:SSION Iha utliq:uir &nd u«pcio:ui.lly .,.c:uulk OM-dimnitfloral ltlft t.Ql.l.Ud " ":PO!)'~la-1'' 
cu.r¥ e fit tina pto1run. Furw-u indudt •er)' hiJih lk'C"ilr•cr; u a1o11omatkele1rn Clr1umiriatiori option; 
tn. u.tttl.Vvt iri.utrill bbnty ar fin.ina f'Ur.<:tiOrn: cu1u rd i~ l111 : au.101Mllt CIHa 1Aid NNt olonLna.: 1 
u a1htk 11uly1l'\ (c.1 .• 1W1d.ud de'rialioc., cond1.1Mincoefficie'n1, etc. ) and mt.ldl more. In. addit ion, 
Dtwr flt• nuy be 1d cd 1111ohhoot 11tntenn1 tM da1.a . R.l!.GRESSJON 111 cutalnly the oomrntone snosr•m 
JI\ tlljl dat.I IJl•l'ftJt toft..."lfC ilbftJ)'. 

REC RES ION II [PARAFlT) (A..ll1ble lor oil compul.rn) f'rk r: S19~5CaM<t1• 
SU.95 D~k•m 

PARAtlT It dn.iaMd 10 IHn.dlc: 1Jlou CUC'\ in wit.kt! lll t p1r1mc1c11. are tmbot;Jd.ed[poq.Jibty nonlinur· 
I)") ~ti lb( nuin1 furK1ian , Th< \llf.f simpl)' in.W-0 •lie: funCliotlaJ rit1~fn, idli:ll#d-t'll 01( patltlle littt. t,A.[I ), 
Ar~ f. tic.> u o.nr or MOtr BASIC scau tn<flt !if.Ju. Oaia "'l'td rr:1ulru im.ar Ix rn111lpu~1«t a.nil pionc4 at 
wi1~ RECrRESSION I. Uu REORESS IOS • for pol)nO(fllal flHlnJ;, &11di PARAf'IT toe tboic eotn · 
pU.;:•tt>d r11.nc-tJOru. 

REClJl.ESSlON I 61'1d It m•y be ?"Utthai<d to1t11'1d fGt H~}il:S ICU~~("I) 1nd »& .9l (dl~t Cf l C'1} 

Avallabillly 

DYNAC0.'-1 P •Orl-wuir L1 1upcillN • i1tl c-omp.1r1 1!' dC1tumcnc• t1o.n ccn.1aiinin1 dur r.a;phn..:ioM .a.nd 
o.1111pj1H., -'11 PfOJ:f&lfl\ will Pg!\ wlth.ll\ 16K proar&m :mirmory tpttc (ATAR I i<quitn !4X). E.1..:cpc 11o hirtr 
.itoud . siro1ram1 &rr a¥ailablr on ATA.R I. PST, TRS-.llD CUvd II ) ~d Applt l"ppkw)f1) cuuuir ..nd 
dl1hU< &J •<ti u ot~l'l St-tt 1lnalc dirnH11 (do11btl!' dca1i~y comriaiitile H1n~dLt . o'\dd itioo.a! IJ', ID0'1I ptG ­
,puu. can be otMtintd oil 'IU111brd .... ('PI M nr;1ppy dJ1h roe 1n1emt r1,1t11\tt1.11111\dtr MOASIC 

BUSINESS and UTILJTIES 

MAIL UST II ( orth Ur only) Pri<<' $21 .~ 
Thl1 rtuny-fu~ 11r tc1 pr0:1r-.m now ln<lud" '"11 •lt:i~bclic' and .tli:i rod¢ 10nlt11 u ~u lJ. fik mrt1;io,a. 
Erutlu.Clfl be l clt lc•cd b-y ukt'4cHtll!'d Cod<, dicn.t 1nmr Or Zip Coek. Thr: prin.toui format a.Uowi t.ht 
llK o r 1W1d11td 1iu alldrn:t. labt:U. Each tlilkirttt c.&..11 'I.torr mou 1h1n l IOl enuiu f'l"in1k dtni.i1y; ove-r 
2.200 ,,.,lltl double de111:1ity rr1terru)~ 

TEXT EDITOR I (l.zltu Wrller) Prkt: S14 .95 C.W.11• 
Sll.?S Dhbll.< 

M c:uy 10 r.n oe: . line"'CJl"icnttd I.Cl.• !!diem •bich. proridu ,,-.uiablr liriE wH:I th..' and •WI~ par..n ,ph in· 
dt:rinJ. Thi'I tr.st rdilOI ii td«.lly sunr;d r.o1 cornpolln1 luctn .a.nd k qi.Utt UPiibtc -or h•~•ni m~h 
lu1n job1. A,,•ltlbk for all c:omsMm.. 

flNOlT (North Sur only) l'rl<o: $1~.9S 
T'h li it • thiu-1".o""' prot:ram w!Uch m.1.ll\Wnt. in ronnulioll tec'C1.1.1bk b)' ~)'WCNdJ. o' Ill rec l)'fld: Pt!· 
ton.al [e. 1-. lau nMir), Commeu:~ (of1 : phimbrn) .1,nQI fil-t(c:rtoer 4(1 m•~c anli:lc:1. rte0rd 
alb~•. elC"). ln.11.ddldOl\IO teywor-d 1c.uc:he.1.1hotcc .11c ~nhd.&r. unh-irn.tr,llDd appeil!UMrlt icl.rd'!· 
n fl)f Ille tic:rlOIW rrcordi "'n4 appoiiMmcn.' t~atc:hn rot 1h' C1Xnmacial rKOrd1. RdueiK< tKOrdi• 
11r KCrunJ. b, • JlnJlr keyword. ar by aou.•rcfcrrntiq •wo or t rte ke)-.ard.1. 

OflLE ( Drib Star only) Prl<o: 519.95 
Tbl! bMtdY pros.ram allow-. N'.~nb S~ u.-i;cri IO m•in'-11' a JJ>«1allz~ dm bak of all n1t1 l1'd Pf0­
1rtmJ. IB th< .Uck o r il.i.Jkt which lti'W'arilbly 1.ccua111lti.n. DFILE b tUJ' to Kl "UJI a11d "UK. It will 
Ofl•nhe )'OUI dl3\s to prtwidf: erfiden~ Joe.attn, or I.he de11Etd filt or IUQt.ram . 

COMPARE (Nortll Siu only) Prko: Sl2.9S 
CO MPAA.£ k • 1lnt:le d:lJk 1.11illt)' MJftw:an swd:•ae wh.kii «llllp.M.f.'lo 1wg. 811.SIC proaram1 and du ­
p;layi. 'he nk lltO o r lh< SlfO.lllmJ. in b)1n, ttM: kn&,1\1lrt1Util.1. Of 1hr MYl"lbu ar "'"rtn.C'al llnn., ii.nil 

1.ht lint nwnbt.n &.1 whJd1 variou ti•lf:d dHftrcnca (IC['Ur. COMPARE ~rr.iitJ lht 'lllt:t I.Cl a.:MllM vu · 
,1oru o f hlJ .ortwuc co vt.ril)' hi.c h 1Je th..e- man fij;rT('n, . and 1o d et.fly h1tn.tlh• tht c:llul.Jt111\•d( d.vr­
\q dC'o'r.losimm~. 

COMPRES !North fJlr only) Pritt: Sll.95 
COMPRESS 1 lru1~-dkt iucmcy Protin:m 1111o·hk h rt:ft'IO'Oet &JJ un.n~cuary ~ptt~ od 4op1!o~ly) 
RL'tu\ lla1<!1K11U rrom. North Sur BASIC pro.1ra111,1 Tllc 1ouret ru, h. pr0('(11C'ii ()llct llrn 1.1a1.m.c. 
lh1n pumit.cill.1 Ycr7 lar1r Pf'Ol"ranu to be c:om puuird 11un1 onl)' a im.0 amount of compu~cr mimu)f)' 
fiLe comprenioru al 20.,0ft I.f t commonly achievtid . 

GRAFlX (TRS-80only) Pritt: Sll .95C.S..nr 
Sl6.9S Obkene 

Tl!IJ. 'Ul) IQU ( l)fGl,f&m tllo-•• ~ ~ ('..IJU)' C':f tll< IA~ki dirtc11)' rrocn Ille ktrbo11d. Y0\11 "dr1w" 
)'Olli flaQfC ul!111 tbe prOf;nm'i. Utc'llsh-oeniJ!.OI" CODll1ob. Once lht fi1urc iJ madr, h is l.'\J[omaJ.jcally 
•Pf'C'.ndcd II) )'Q!Uf 9ASICprQ1ratJ1 asa mln.1 ¥uiablr. 1)raw •"'happy l•ot"", al! ll HS .11.nd 1J1r;n prlftt 
It rront )'O\lf flfC.rtfh 11tlt.11 PR INT HS! Thb h I Vt'O' cu.:r •IJ' to ('lir:.,, and· .a"-.: 1npt\:k), 

T IDY (TR -30 ooly) Pritt: St0.95 c .... ,,. 
SI•.~ DhhH• 

TIDY h an u.k:lnbly lansuaaf l)fotlttn. •bk.h dJP"> )"(111 10 riroumbc• the MnCJ In )'(lu1 B~SCC prc>­
snms. TIDY •ho remo,,·a ll11n.ecuu.ry ..-~es llnd RIL.\larl suu:mrnu- Tbr .-ewlt is a c1X11p11ntd 
HAS IC rroJr•m whleh 1;11c1 ""1.1ch ltu mtmic>f)' t.p•« ud urcuiu 1.q11l f1c •iuty fuict . On.:ic: IOll!ditd . 
T IDY mn.a.iru i11 mm'IOry: you may lo1d t.ny n.-umlX• o r BASIC pr01raa:1 • 'll bCMJl h•"'int to rr-lmd 
T'IDY! 

SIMULATIONS and EDUCATION 

BLACK HOL.E (Appk only) Pritt: Sl4.~ c....n. 
S11.9S Db:lleUc­

lllh b UI u d tln;& lfQlf'Lkal ilitT\.\lla,llOn or lh(" ptOblniU liDYo;l..-rd ill dO"W:I)' OltKf"VUll .. bb:-l hale with 
.11pac:t" probit.. The objr:c& is to Hllu and mainLaiil. for• Pl"t"Kribed limr , u orbit dns.e ta• un.U. black 
hotc. ThlJh 10 bel(l!i~ ... ~ wi11!10'U1c;oinlrt.1toneit.r11!.c Pomll~ 1tit1dw ddlJ~tUJ.dH:trOYt.IM probe . 
Concrol o r 1hr nart is rcalhtnU,. Wnula.1rd utm11kJr jetl fw robri1H1 and maill thnnl<n r01 iKCidcn· 
tlo.n_ Thi1 pro...-.a.m irmploy.s Hi· Rel 1nphk:I and Ii c:d1JC1.1icnul u wdl .a• clitllena.kf!a. 

VALOEZ (Av1Uable lor oil <ompulen) Pritt: 514.95 c ....u. 
$J9.9S (>bk<U• 

A dmub1"1n o.r t:upenan\:er navlaulQn ln th.c f'fin.c< Wll l111m Sounid and Vakln N..rro..-1. The pro­
1tun \IKI iiil c:o r.nJ.ivr 2:56XlS6 dcm.mt n.dar ma11 md irm~ pl'l.y1ial mockh or ship respon.w ;a.nd 
lhll•I 111llnn1.. Chari your 0""'11«1111w- thro11,1h. 'hi,pa.nd krbcr1 1rafftc. Any tHmLJ.rd 1ermirul may be 
U.'Wd flM"di'lJlbl' . 

fLIGHT S IM ULATOR (A•albble lor 111 <Ompulers) Pri<.: Sl7.95C.V..rtt 
Sll.9S Dh.k:t":Ur 

A rnlhtlc Hid C'.tt~llJ!ye m1thcmJt~J Jim;ubtioll or .,.~c-<ar(, nJ1tu s.nd tandln:r; , The Pl"Ol.l&.ffti u~di.co 
ac:rod)"Dltilik <Qu•liODJ ilWI Iii< dlllltlllC:Etritlkt or JI ra.I alrraiJ . You tan prKli« in1lnamrnl •pproac:hu 
allld naYi.&,111.iori 111in' ,-ad.ills and ccmpan :hc.ad.i"-"'. The moH Mi• UICt'd nyer CH abo perform h>c!l'l, 
iWf•r111l.'1 and 1imilu urob:J,.1ic man.el.IVt'fL 

Tf.ACHER'S PET I (AnU1bl! lor aU comp ulero) Prk<' S 9.9! C-11< 
$U.9S DbkrUt 

ThiJ. b ch< fim Of DYNACOMP''i «l\le&liOOd J*Ckaia. Primuil)' ililu1.u.t fo r pt<"•school lo aradt J, 
TEo'\CHER ·s PET 11ro ... ide; tht )'Dllltl,I Mlldent with C"OUl'ltins pnctil:t , ktttt•'litOrd fKO'.Sn iUICll\ •flld 
1hitt ln-ek or rnuh 1.1.: lil eurci'la. 

Ordering Information 

All Ordrn U< p1-0Cn1n:I and 'I-h ipped pOslpi,jdl • 1U1l'1 "I tioun. rkuc mdosc rayrnn1t ....il h. order alon1 
with. compultr 1nforma.tiofl. tr p&)iq lby V~SA or MuJr;r C.,-d, iiw:l'ludoi: all llutbtti CJD t'..llld. f.ot or-d ll!'u 
01mldt nh. Amict:K:1 add 11'.1 ,..., for 1hlppln,i .rid h11111illn.1. 

.\dd i! 50 ll> d 1J. ~<llf pric< tor II " Ooppy du twrt 1«1ortd, CPl'M, M.nouif1 0.A.~ IC) 

Dc-duc-1 IO l!f'"• iwbtn ordrri.01 J or mOrt! pro1r1.m$. 

At.l !o r Ul'NACOMP fll011il1n1" at )'"01.d' lo«l \Oftwatc dc-&ltt . 'W'1 ltt hw dc-t.ldltd ddC"l'iS:-l llOft, or 1!1cu &nd 
oU-.n prQ!Jram~ from DYNA.COMP. 

DYNACOMP, Inc. 

6 Rlppingale Road 


Pi!lsford , New York 14534 

(716) 586-7579 
 [ • . ll

l ' 
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l!! ATARl @@©l 

And one that costs you abuck. 

One: Buy anew Te lelink® I cartridge for your 
ATARI 400® or ATARI 800 computer and 
get one free hour of CompuServe Information 
Service time. 

Two: Visit a Radio Shack computer center. Most 
areequipped to access the CompuServe 
Information Service now. Log in and see what you 
can get . The service is compatible with any 
TRS-80® including the new VIDEOTEX® unit. 

Three : Send $1.00 to us and we II send you th e 
cu rrent " menu" of services , including the 
sophisticated big mainframe power of MicroNET. 
Send $1.00, name and address to: CompuServe, 
Information Service Division , 5000 Arlington 
Centre Bou levard , Co lumbus, Ohio 43220. 

Radio Shack, TRS·80and Vidcotex are trademarks of Tandy Corporarion. 
ATARI 400 and ATARI ROO are trademarks ol ATARI, Inc. 
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Data 
Bases 

•All t •s 1syo s o command. 

Access to news and 
entertainment data bases. 
computer games and art , 
regional newspapers , 
newsletters , programs , 
languages , storage (up to 
128k free !) and lots more is 
yours for 81/Jcents per 

=-..:.....;..~-----:......;:. minute (between the 
hours of 6 pm and 5am 

weekdays and al l day 
weekends) , billed to 
your charge card. It's 

a local phone hook-up in more than 260 U.S. cities . 

CompuServe is 
working with 11 
major regional 
newspapers to 
bring you their 
electronic 
editions , as well 
as the Associated 
Press news and 
sports wires . 

Simple games and 
graph ics for the 
beginner. And , when 
you 're ready- try the 
really tough ones on 
MicroNET (see 
MicroNET service). 
Yo u haven 't lived 

until you discover a 
player from Los Angeles 

- • - ..... . ... - - W' ­ in your dungeon! 

Condition 
Red 

. _ _ ._,. ..... __ .. __ ____ .,..,. _ ... _ _ ~ ---
CompuServe is continually adding new on-line 
information resources. 
So , order our current 
menu and watch for new 
featu res such as an 
electronic encyclo­
pedia , travel infor­
mation, food 
preparation and 
gardening tips , 

MicroQuote has his­
torical and statistical 
dataon almost every 
stock, bond or option 
you can buy. Corporate 
financial information , 
commodity prices 
and financial 
newsletters are 
also available . 

And , when you 're ready for big-time comp uter action ... 

You need a 
computer to 
use all the 
MicroNET 
services wh ich 
put you in 
command of 
our big , fast 
mainframe 
computers . 
But even with 
the simp lest 
termina l you can send electro nic mail to any other user, 
use the CB simulator, and try to zap theenemy 's 
spaceships in real- and ve ry fast-time. Many 
networking multi-player games availab le . 

See for yourself 
what a 
state-of-the-artNot 1985. electronic

OW! in formatio n 
., 	 service can do.Get 

a demonstration at 
a Radio Shack@· 
computer center or 

send $1.00 for 
a current 
menu 

today. 

f,ompuServe 

Information Service Division 

lication data­
government pub­

5000 Arlington Centre Blvd. 
and much more! Columbus, Ohio 43220 

(614) 457-8600 	 Circ le 91 on Inquiry card. 



A Simplified Theory 

of Video Graphics 


Part 2 

Color Television 
To produce color television dis­

plays we need a picture tube with a 
phosphor screen that can be made to 
glow in different colors. T his is done 
by a method similar to the half-tone 
method of color printing; a full-co lor 
picture is made by superimposing 
three single-color images made up of 
very small dots. At the normal view­
ing distance the dots are too small for 
the human eye to resolve, so that the 
colors appear to merge into a single 
image. The inside of a color television 
screen is covered with an array of 
small dots of three different phos­
phors that glow in red, green, a blue 
when struck by electrons. By careful­
ly controlling the brightnes.s of each 
colored dot we can produce any color 
we desire. (See text box, "The 
Primary Colors".) 

The major problem is independent 
color control. We need three separate 
electron beams (ie: one for each col­
or) arranged so one beam strikes only 
the red phosphor dots, one beam 
strikes the green dots, and one beam 
strikes the blue dots. It is not practical 

Note that the numbers used for figures , 
pliotos. and tables in this article have been co11 ­
t i1111ed from Part 1, which appeared in the 
November 1980 BYTE, page 180. 
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Allen Watson UI 
1261 Robbia Ct 

Sunnyvale CA 94087 

to aim the beams this precisely; in­
stead, a shadow mask is used. The 
shadow mask is a perforated metal 
plate placed just behind the phosphor 
screen in the picture tube. The three 
electron ·beams can strike the phos­
phor dots only after passing through 
holes in the mask. The electron guns 
that produce the beams are posi­
tioned so each beam strikes only dots 
of the correct color; thus each gun 
casts an electron "shadow" on phos­
phors of the other colors. Brightness 
of each of the primary colors is con­
trolled by the intensity of the cor­
responding electron beam. 

Color by Direct Drive 
A straightforward approach to col­

or computer displays uses three iden­
tical video-refresh circuits, each with 
its own refresh memory, in order to 
generate separate signals for the three 
electron guns . This approach is rela­
tively expensive; it takes three times 
as much refresh memory as an equiv­
alent black-and-white display . If this 
method were used with the 200 by 
300 dot display example discussed in 
Part 1 of this article, 3 X 7500 = 
22,500 bytes of refresh memory 
would be required . 

We can have a more economical 
system using direct drive of the three 
colors, but using only one refresh 
memory . (Some switching circuitry is 

necessary to display two colors in­
stead of black and white.) Wi th a 
special-character graphics system, we 
can use a few of our extra character 
codes to select the colors . The color 
displayed in place of white is called 
the foreground color and the one dis­
played instead of black is called the 
background. By inserting color-select 
characters wherever they are needed, 
it is possible to make different parts 
of the display show different colors. 
lf each of the electron guns is either 
on or off, the colors available with 
this system will be the eight possible 
combinations of the three primary 
colors: 

1. no color, or black 
2. red 
3. green 
4. blue 
5. red + green = yellow 
6. green + blue = cyan 
7. blue + red = magenta 
8 . all three = white 

The main drawback to the use of 
direct drive (often referred to as R-G­
B) is the cost of the color monitor. 
Professional monitors with separate 
red, green, and blue video inputs are 
not mass-produced, so they are quite 
expensive. Compucolor, the only per­
sonal computer manufacturer using 
direct-drive color, builds a low-cost 



THE DAWN OF 

A AGE
. . 

The 2nd GeneratiarlMis here! 

MEASUREMENT systems & controls proudly 

introduces its new and exc iti ng "2nd Generation" 
family of S-1 00* compatible products. Each has 
been specifically designed for use with 
multi-user and network 
operating systems such 
as MPIM, GP/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 
OARD - 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. 

MULTl·USER SERIAL 110 BOA D - For use in 
expanded systems requ iring up to eight additional 
serial 1/0 ports. Features inc lude: 16 maskable 

·AH products mee t the new IEEE standa.rds. 

Syste1ns Group 


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

Avai lable in four or eight channel versions. 

DOUBLE DENSITY 
FLOPPY DISK 

CONTROLLER BOARD­
contro l sup to four 5%­

inch or 8-inch disk drives 
usi ng IBM soft sectored 

formats. It features 1K 
of on-board buffering, 
DMA 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 with 256 switch selectable 1/0 ports for the 
memory bank addressing. The memory is 

configured as four total ly 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 Generat ion. 


867 North Main St. I Orange, Calif. 92668 
A Division o f MEASUREMENT systems ~ controls (714) 633-4460 TWX I TELEX: 678 401 TAB IRIN 
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The Primary Colors 
In grammar school, most of us 

were taught that there are three 
primary colors (red, yellow, and 
blue) and that any other color can 
be produced by mixing these three. 
You may be wondering how color 
television manages to use red, 
green, and blue as its primary col­
ors. First of all, the primary colors 
we learned in school are appro­
priate only for pigments such as 
paints and crayons; light sources 
such as the glowing phosphor dots 
in a color picture tube don't work 
the same way. 

The creation of a color by mix­
ir1g pigments relies on the subtrac­
tion (or partial absorption) of 
colors from the light falling on 
the pigment. If you mix pigments 
without adding white, the image 
gets darker. However, creating a 
color by mixing light works by ad­
dition, so if you combine several 
colors of light, the result is lighter. 

Complementary colors are es­
sentially opposites: if you mix 
complementary-colored pigments 
the resulting color is black, but 
if you mix complementary-colored 
beams of light, the resulting color 
is white . This "symmetry" means 
that primary colors for light will be 
the complements of primary colors 
for pigments . 

This still sounds paradoxical: 
how can red, green , and blue be 
the complements of red, yellow, 
and blue? This apparent problem is 
caused by the vagueness of our col­
or names. The colors in the two 
sets of primaries are actually all 
different , but one color in each set 
is reddish and one is bluish . You 
can see examples of the pigment 
primaries by examining a printed 
reproduction of a color photo­
graph in whicfr the printing plates 
are out of register. Here yoL1 can 
perceive the colors of the inks and 
that the "red" ink (s actually red-

violet, or magenta, and that the 
"blue" ink is blue-green. or cyan. 

To see the primary colors used 
in television, try viewing a color 
test pattern by tuning to a televi­
sion station before it is broad­
casting programs. If you adjust 
your television set's color controls 
so the primaries are as pure as 
possible, you will find the green 
slightly yellowish , the red a bit 
orangy, and the blue almost in­
digo. If we arbitrarily use our 
vague color names for specific col­
ors and call the television prima­
ries red, green , and blue, we must 
call the pigment primaries magen­
ta, yellow, and cyan to avoid con­
fusion. The two sets of primary 
colors make up complementary 
pairs, like this: 

lights Pigments 

red cyan 
green magenta 
blue yellow 

color monitor into the computer in 
order to keep the total system cost 
reasonably low. 

Color by Subcarrier 
Another method of avoiding a 

high-priced color monitor is to use an 
ordinary color television set to dis­
play computer video. Even with the 
addition of extra circuitry needed to 
pick up broadcasts, home television 
sets cost less than professional 
monitors. However, there are draw­
backs to the use of a television set. 

A color television set is designed to 
accept a VHF (very-high-frequency) 
radio signal or carrier that is modu­
lated by a composite-video signal. 
This signal consists of horizontal and 
vertical synchronizing pulses, black­
and-white picture information (called 
luminance), and a 3.58 MHz subcar­
rier that contains the color informa­
tion (called chrominance). The sub­
carrier is modulated by the color in­
formation in such a way that the 
amplitude of the 3.58 HMz signal 
determines the intensity of the color 
at each point in the picture; the phase 
of the signal determines the actual 
color displayed. (Refer to the text 
box, "Outline of NTSC Color Stan­
dards. " ) 

Remember that the video signal 
developed from memory produces 
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output pulses at the appropriate times 
during the raster-scanning process. 
This creates dots of light on the 
display screen. It is convenient to 
design computer video circuits so 
each dot corresponds to a half cycle 
of the 3.58 MHz color subcarrier. If 
several dots are adjacent, the output 
will be a continuous high-level signal; 
this will appear on the screen as a 
white line as wide as the numlrer of 
dots. If we alternate dots and spaces, 
the signal will consist of alternating 
high and low levels, each a half cycle 
wide, creating a square wave at the 
3.58 MHz subcarrier frequency. The 
television set decodes the amplitude 
of the 3.58 MHz component of the 
composite video as the intensity of 
the color to be displayed, so what 
was sent out as a string of dots and 
spaces will be displayed as a brightly 
colored solid line. 

The color that is displayed depends 
on the phase of the color subcarrier. 
The timing of the dots generated by 
the video-refresh circuits determines 
their phase. For example, with dots 
corresponding to half cycles, inter­
changing dots and spaces is equiva­
lent to a phase reversal, or a 180 ° 
phase shift, which will produce the 
complement of the fi rst color . To pro­
duce more colors, we must make 
smaller changes in the timing of the 

dots. The half-cycle dots are pro­
duced by computer circuits running 
at twice the color subcarrier frequen­
cy, or 7.16 MHz. If we make our cir­
cuits run twice as fast (14.3 MHz), we 
can put dots on quarter-cycle inter­
vals and have 90 Q phase differences. 
With the half-cycle dots this would 
give us four colors in addition to 
black and white. 

Bit mapping is not the only way to 
produce NTSC (National Television 
System Committee) color signals. 
Our computer can have circuits that 
work like character generators, to 
decode different values of refresh 
data into appropriate dot patterns, 
for even more colors. The circuits can 
produce dots a quarter-cycle long, 
separated by spaces three-quarters of 
a cycle long and vice versa, which are 
still at the frequency of 3.58 MHz. 
The quarter-cycle dots can be at any 
of four phases, as can the three­
quarter cycle dots, giving us eight 
more colors for a total of twelve, plus 
black and white . The quarter-dot col­
ors will have a low average voltage 
level and, hence, lower brightness 
when compared to the longer three­
quarter cycle dots. In other words, 
fonr of the twelve colors produced by 
this technique will be dark, four 
will be medium bright, and the re-

Texl contim•ed 011 µage 150 
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High quali ty pretested inter­
active application software 
packages for personal and small 
business computers designed by 
experts - Datasoft. Proven 
standard accounting and inventory 
control functions - Datasoft. 
Special market packages for 
attorneys, physicians, wholesalers 
and retailers - Datasoft. Complete 
documentation - Datasoft. 
Sophisticated electronic games -
Datasoft. Great dealer discounts -
Datasoft. Total support- Datasoft. 
Best value - Datasoft. 

Guaranteed - Datasoft. 
Mail this coupon toda11 orcall nowforfaster 
deliver'Y - (800) 896-5680 

Hurry, send details on: 

0 Business oftware 0 Personal soft­

ware 0 Dealer information 

0 Programmer 0 Consumer 

0 Educational 

Datasoft Inc .. 16606 Schoenborn St. , epulveda, 

CA 91343, (213) 894-9154 

Type of computer owned ______ _ 


Company/ Name-------- ­

tate ______ 

Zi p _____ _ 

Phone ____ _ 

Dealer inqu ir ies invited 



Circle 93 on inqu iry card. 

_ ____..._I - ­

Price/Performance Breakthrough! 

Mauro MP-250 Proac 

The $695 pen plotter that gives 
professional accuracy with 

superb linequality! 
Mauro's design innovations make it possible 
to produce a high quality, low cost plotter 
that out-performs every other plotter of 
comparable price on the market today. In 
fact, its line quality matches that of plotters 
costing $2,000 or more. 

Proac draws with .005"/step resolution 
and ± 0.50Jo @ 17'' degree of accuracy at 
speeds of 2.S" per second or higher. A 
unique multi-point paper drive helps achieve 
this level of accuracy, making Proac su itable 
for a wide variety of applications for which 
Mauro is developing supportive software. 
Programs r:11rren1/y available include: f If 
Complete 2D and perspective plotting, in­
cluding ASCII and curve generation which 
are available as relative linking libraries (L80) 
for Micro.soft compatible software products, 
Fortran-80, Cobol-80, Compiler Basic, and 
Macro-80 in CP/M compatible files on 8" 
IBM-3740 or 5V. " Northstar formatted 
disks. {2] Apple I/ UCSD Pascal implemen­
tation of Turlle Graphics including full 12.S 
ASCII character se t; Pascal subroutines are 
Fortran compatible. {3} Complete scienriflc 
and busli1ess data graphing package for Ap­
ple II . Includes data editor, H i Res screen 
preview, Axis tic marks, labeling and scal ing, 
data overlays, names and comments, point, 
line, bar, and pie graphs, 128 ASCII charac­
ter set, data file handling. f4j Sclrema1ic 
drawing system for TRS-80. Has two font 
system: . IS" grid for B size, and . I" for A 
size drawings. Comes complete with 
predefined symbols for standard logic, linear 
devices, passive and active components, con­
nectors, and 128 ASCll character set. System 
is menu driven with placement of symbols 
and interconnectors done under cursor con­
trol on the screen before plo11ing. 01her soft­
ware is in development and will be available 
upon completion. 

Proac comes with full 11ector driving 
software for 8080, 6502, and 6800 based com· 
puters. Interfaces are available for Apple, 
TRS-80 and PET. With the addition of an 
"intelligent" serial interface, Proac becomes 
compatible with any computer. 

Contact Mauro Engineering about com­
plete information and specifications for MP· 
250 Proac and available software. 

MAURO ENGINEERING 
R1. 1, Bo1 133, Mount Shula, CA 96067 


Telephone 916 926·4406 
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Outline of the NTSC Color 
Standards 

In 1953 the NTSC (National 
Television System Committee) an­
nounced a method of color tele­
vision broadcasting that was 
adopted as the US standard. The 
NTSC system superimposes color 
picture information onto the older 
black-and-white signal in such a 
way that the resulting composite 
signal is compatible with the old 
standards. This means that color 
broadcasts may be viewed on 
black-and-white sets (and vice 
versa), and this made it possible to 
continue using black-and-white 
equipment. 

A color television camera is 
essentially a combination of three 
monochrome (ie: black-and-white) 
cameras, each viewing the same 
scene through a different colored 
filter. The most straightforward 
way to trarismit color television in­
to the home would be to send these 
three signals over the air, but that 
would require the equivalent of 
three television channels and 
would not be economically feasi­
ble. 

Studies of human vision have 
shown that fine details in color are 
not resolved as well as they are in 
black-and-white. This is fortunate 
since it allows transmission of col­
or picture information with a 
much narrower bandwidth than 
three separate channels would re­
quire. In order to take advantage 
of this effect, the NTSC technique 
converts the three signals from a 
color camera into one full-re­
solution black-and-white signal 
called the luminance signal. and 
two color-difference signals called 
chrominance signals (which are 
filtered to limit their bandwidth, 
thereby decreasing their resolu­
tion). 

The total bandwidth required 
for the luminance signal plus the 
two chrominance signals is about 
40% greater than the bandwidth of 
a black-and-white signal, still too 
broad to keep within the 4.5 MHz 
bandwidth that was originally 
allocated for the video signal. The 
NTSC system puts the chromi­
nance signals into the band that is 
already occupied by the luminance 
signal. This trick is accomplished 
by putting the chrominance signals 
onto a subcarrier, which is then 
added to the luminance signal. The 

subcarrier is so called because, 
while it modulates the radio-fre­
quency carrier along with the nor­
mal video signal, it is also a car­
rier. 

The subcarrier frequency must 
be higher than that of the informa­
tion it is to carry, although there is 
a maximum frequency that will 
still fit within the 4.5 MHz band­
width. Another reason for putting 
the subcarrier at a relatively high 
frequency is that the luminance 
signal has less energy at higher 
frequencies, so there is less inter­
ference between the luminance and 
the subcarrier. There are still more 
complex aspects of the NTSC tech­
nique required to minimize this in­
terference and to preserve certain 
other characteristics of the original 
black-and-white television signal, 
but their importance in computer 
applications is not great enough to 
warrant a full description here. 
The net result is that the horizontal 
line frequency is changed slightly 
in the NTSC system, to 15, 734.26 
Hz, and the color subcarrier is put 
at 3.579545 MHz. This is usually 
referred to as the 3.58 MHz color 
subcarrier. 

The two chrominance signals 
modulate the 3.58 MHz subcarrier 
together in such a way that the 
resulting signal has an intensity or 
amplitude proportional to the 
amount of color at each point in 
the picture and a phase that deter­
mines the particular color. There 
must be a standard phase for the 
receiving set to refer to in decoding 
the color information, so a short 
burst of unmodulated 3.58 MHz 
subcarrier is transmitted during 
part of each horizontal retrace in­
terval. This so-called color burst is 
used by the receiver to generate a 
reference subcarrier phase. 

It turns out that most television 
sets don't do a very good job of 
separating the chrominance and 
luminance signals that are com­
bined so cleverly in the NTSC sys­
tem. Compromises made in the in­
terests of lower cost cause most 
sets to lose the fine detail in the pic­
ture and pick it up as chrominance 
instead. This means that fine ver­
tical black-and-white stripes will 
sometimes produce spurious colors 
on the screen. You can see this ef­
fect by watching for colored 
streaks across those striped shirts 
worn by news announcers. 



Ifyou 
just bought 

another 
printer, 
boy are 

you gonna
be sorry. 

n. 
The Epson MX-80. It's not just another worked­
over rehash of last year's model. It's ou r top-of­
the-line 80-column printer. It' s new. From th e 
ground up . And it's th e mos t revolutionary 
printer to hit the ma rket si nce Epson invented 
small printers for the 1964 Olympics in Tokyo. 
Don 't take our word for it, tho ugh . Compare . 
There simply isn' t a better va lue in an 80-column 
printer. Period. 

But here 's the fact tha t's going to stan d the 
printer world on its ear. The MX-80 sport the 
wor ld's first disposabl e print head. Aft r it's 
printed about 50 million charac ters, yo u ca n 
throw it away. Because a new one costs less than 
$30, and th e only tool yo u need to cha nge it is at­
tached to the end of your arm. 

ow that's revolutionary, 
but that's only the beginning. 
The MX -80 also prints bidirec­
tionally at 80 CPS with a logi­
cal seekin g function to min i­
mize print head trave l time 

The wo r/rl 's f irst rl isposnl>le pri11/ 
licnd . It /ms n life expectancy of over 50 
111illio11 clrnrncters, yet it's so si111 plc 
you nm ch1111ge i i wif/1 011drn11d . And ii 
costs less 1111111- repen t less Jlr11 11 -$30 . 

and maxim ize th roughput. It prin ts 96 ASCII , 
64 graphic and eight interna tional characters in 
a tack-sharp 9x9 matrix. And it provides a user­
defined choice of 40, 80, 66 o r 132 col umns and 
mu ltiple type fonts . 

We spent three lo ng years developing the 
MX -80 as th e firs t of a revolutionary series of 
Epson MX Printers. We employed the most ad ­
vanced automatic asse mbl y and machining 
techniques in existence to produce a printer that 
is incredibly versa tile, remarkably reliable and 
extraordinarily inex pensive. It' s a printer that 
could only come from the world's largest ma n­
ufacturer of print mechanisms: Ep on. 

If it sound s like we're proud of the MX-80, we 
are . Not only doe it do things 
some of the world's most ex­
pensive printers can' t do, it'll 
do them for yo u for less than 
$650. That's right. Under $650. 

And if that isn' t revolution­
ary, we don ' t know what is. 

EPSON 
EPSON AMERICA , INC. 

-:::;..-­
~ 

23844 Ha" •thorne Boulevnrd , Torrance, Cnlifornia 90505, Telephone (213) 378-2220 
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THE TYPRINTER 221 
The TYPRINTER 221 is the only 1intell igent printe r" that 
is Totally Compallble with every computer and all 
word process ing software. Features such as 
Automatic Underlining, Automatic Bold Print, Reverse 
Print, Columnizat ion, Decimal Locat ion are all 
Included at no extra cost. This daisy wheel prin ter 
prints 20 characters per second with Pica, Elite or 
Mlkron size type. Standard Centron ics type inter face, 
RS-232 or IEEE available. This incredible printer can be 
used ofl ·line as a typewriter with a 17" paper width 
capacity. Unit has a non-volatile res ident memory for; 
Automatic recall of often-used formats, Automat ic 
recall of often - used phrases.This is the on ly prin ter in 
the world that can be programmed for use with any 
word processing soft ware. $2850.00 

THE MICROLINE-80 
The Mlcrollne·80 offers business-quality and 

rel iability at an attractive price. Small and lightweight , 
it easily fits In an attache case. It operates at 80 
characters per second , and accomodates three-part 
forms up to 9.5" in width. It can switch from standard 
80 column printing at ten characters per inch to 132 
column condensed printing at 16.5 characters per 
inch. The condensed printi ng, combined w ith program 
controlled line spacing at six and eight lines per inch . 
provides for substantial savings In paper . Features: 
Upper and Lower Case, Centronic Interlace, 9x7 
Matri x, Block Graph ics, 110V/220V 50160 cps, Friction 
& Pin-Feed. $639.00 

PRINTERS COMPUTERS 
U ST PR ICE QUA PRICE UST PA I C~ OUR PAIC!O 

Centron lcs 730 ... ... .. . . . ... .. ..... . . $795.00 $749.00 Model I, Level 11, 4K ... .. .. ... . .. . ..... $649.00 $619.00 

Centronlcs 730·3 . .... . . ... .. . . . ...... $695.00 $795.00 Model I, 16K no keypad . . . . •. . ........ $768.00 $669.00 

Centrontcs 737 ....................... $995.00 $869.00 Model I, 16K w/keypad ................ $849.00 $729.00 

Centronlcs 779 wllower case . .. .... .. $1595.00 $1195.00 Model 11, 64K Ram .. ........ .. • .. .. .. $3899.00 $3799.00 

Epson MX-80 ....... ... ........ . .. . .. . $645.00 $599.00 Model 111, 16K Ram .... _.. . ... .. .... . . $999.00 $929.00 

LRC 7000 + (64 col.) ...... . ........... $405.00 $299.00 Model Ill , 32K Dual Disk . .. .... .. . .. .. $2495.00 $2299.00 

NEC 5510 SplnWrlter .... .. . . .. .. ... . $3195.00 $2695.00 Pocket Computer wllnterface ..... .... $289.95 $269.00 

NEC 5520 SplnWrlter .. . . ........... . $3395.00 $2995.00 TRS-80 Color Computer ..... . ..... . ... $399.00 $359.00 

NEC 5530 SplnWrlter ... ... . .. ....... $3195.00 $2595.00 TRS-BO Color Computer Expanded ..... $599.00 $519.00 

NEC Tractor-Feed Option .... . ... . . . . . $249.00 $225.00 Atari 400 Computer System, BK.... .. .. $629.95 $499.00 

Okldata Mlcrollne-80 .. . ...... . • ...... $800.00 $699.00 ATARI 800 Computer System, 16K .. . . $1079.95 $849.00 

Okldata Mlcrollne-82 .. . . .. ....••..... $960.00 $799.00 16K APPLE II Computer . ... .. . .. . .. . . $1195.00 $999.00 

Okldata Slimline SL300 ... . ....... . .. $5380.00 $4395.00 16K APPLE II + Computer .. _. . ... . .. $1195.00 $999.00 

TYPRINTER 221 . . ........ . .................. $2850.00 32K APPLE II + Computer .. .... . . . .. $1295.00 $1059.00 

Vista V300 . .. . . ... .. . .. . ............ $1895.00 $1795.00 48K APPLE II + Computer ... ...... . . $1395.00 $1 119.00 


TERMS: Prices and specifications are subject to change. HARDSIDE accepts VISA & MASTERCARD, 

Certified checks & Money Orders; Personal checks accepted (allow 3 weeks to clear). HARDSIDE pays all 

shipping charges (within 48 states) on all PREPAID orders OVER $100.00. UPS Blue Label or Ai r Freight Is 

avallable at extra cost. COD orders accepted (orders over $100 require 25% deposit). 
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Ule it all 
Iu one • 

At TSE 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) to get in touch with all that 
counts in the micro industry. 

SOFTWARE 

• Microsoft 
• Appa rat 
• Racet 
• Hayden 
•Muse 
• Creative Computing 
• Persona l Software 
• Scott Adams 
• Acorn Software 
• Synergistics 
• Strategic Simu lations 
• Lance M icklus 
• Softape 
• Quality Softwa re 
• Web Associates 
• Small System Software 
• Image 
• On-L ine Systems 
• Ritam 
• Avalon Hill 
• Big Five 
• Micro Lab 
• Programme rs Guild 
• Quali ty Software Distributors 

Send $1 .00 for our catalog, and receive a 
$2.00 credit toward your next purchase. 

Circ le 166 on inquiry card. 

HARDWARE 

• Rad io Shack 
• Commodore Pet 
• Atari 
• Percom 
• Centronics 
•NEC 
• Sun 
• Ok idata 
• Source/ Telecomput ing 
• Computer Case Co. 
• M icroMi nt 
• Eaton LRC 
• Cover Craft 
• BSR 
e BAS F 
•Corvus 
• Archbold Electronics 
• ESP 
• Novation 

BOOKS 

• Hayden 
•Wiley 
• Scelbi 
• Comp usoft 
• Di lith ium 
• Sams 
• Rad io Shack 
• SoftSide 
• Addison Wesley 
• Computer Science Press 
• Rainbow Associates 
• Plus much more' 

00 




COM PUTER 
CIRCU ITS 

0
DISPLAY 

VID EO 
REFRESH 
CIRCUITS 

DISPL AY 
REFRESH 
MEMORY 

Figure 2: The cause of video-display dropouts. Several popular microprocessor systems 
use a display scheme that switches the refresh memory out of the video-refresh circuitry 
whenever some refresh memory location is changed. This is interpreted by the display 
as a blank line on th e screen fo r a short interoal. 

Text co11tinued from µage 144: 
maining four will be pastels. (See 
photo 2 on page 152.) 

This method of color production 
has some drawbacks. For one thing, it 
produces spurious black or white 
margins wherever certain color areas 

touch. This is due to the behavior of 
the dot patterns. If the dot pattern for 
green is binary 0101 and the pattern 
for magenta is 1010, you can see that 
there will be either two dots together 
or two spaces together whenever a 
green area is next to a magenta one. 

Mountain Computer 

can now 

EXPAND 

Your Apple II Peripheral Capacity 

EXPANSION CHASSIS 

Quality You Expect 

Eight more slots tor your Applel Now you 
can bank-select eight more ~ripheral slol.s 
with immediate or deferred software 
commands-like having up to 15 periphera l 
cards "on line"-or use the SelecVDesele<:t 
switch mounted on the front panel. 
Expansion Chassis' heavy-duly power 
supply is primarily for peripherals, without 
the heavy demand of motherboard support 
chips required In your Apple. This means 
much more power is available for peri· 
pherals than in your Apple itself! II you've 
run out of room in your Apple-Expansio n 
Chassis is your answer. Drop by your Apple 
dealer lor a demonstration, o r contact 
Mountain Computer lor the location 01 
the deafer nearest you. 

Perlormance You Demand 
• 	 Eight minor Image 1/ 0 slo1s of the Apple 
• 	 Fully buffered, bi-directional data lines 
• 	 Apple I I compatible Interface card 
• 	 Dual selection capabil ity; hardware or 


software 

• 	 Immediate or deferred se lection in 


software mode 

• 	 From BASIC. a sing le POKE command 

turns lhe chassis ON or OFF 
• 	 Compatible with all software 
• 	 Dedicated power supply with 


approved power transformer 


~ MoW1;1~!~.~RWPUler 
30D Harvey West B lvd., Santa Cruz. CA 95060 
(408) 429-8600 TWX 910 598-4504 

Two or more dots together produce 
white on the display. 

Another problem arises when try­
ing to superimpose text and color. 
Since the characters are made of lines 
only one dot wide, some parts of the 
characters will match the dot patterns 
of the colors and they will disappear 
if displayed on a colored background. 
One way to avoid this is to make 
characters of elements at least two 
dots wide. This prevents their merg ­
ing into colored backgrounds, but at 
a price: you cannot fit as many of 
these wider characters into the 
display. 

Undocumented Features and 
Quirks 

Several of the personal computers 
listed in Part 1 of this article have 
subtle quirks that are not apparent at 
firs t glance and are never mentioned 
in the manufacturers' specifications 
or sales literature . While they could 
easily escape your notice during a 
demonstration at the computer store, 
they could become very irritating 
once you become aware of them . If 
you are planning to use one of these 
computers for graphics, you should 
be aware of these quirks before you 
decide which computer to buy. 
Although you may discover other 
problems, these are the major design 
flaws in the persona] computers 
listed: 

•asymmetrical plotting 
• video-refresh dropouts 
• limited color resolution 
•adjacent color interactions 

Asymmetrical Plotting 
Asymmetrical plotting makes a 

plot with the same number of dots 
horizontally and vertically come out 
not as a square but as a rectangle. 
Some personal computers are quite 
bad in this respect while others pro­
duce almost perfectly symmetrical 
plots. You can figure whether or not a 
display is symmetrical by finding the 
ratio of its horizontal resolution to its 
vertical resolution, and comparing 
the result with the aspect ratio of the 
display portion of the screen. The 
aspect ratio is the display width com­
pared with the display height : a stan ­
dard television screen is a third wider 
than it is high, so its aspect ratio is 
4:3. lf a computer's display is sym­
metric, the number of dots it takes to 
fill the screen in each direction will be 
proportional to the size of the screen 
in that direction. You will probably 
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hen you pick a Daisy .. 
lck Vi fa's V300 Printer 

I
ViJta CompslerCo"'*'Y 

$1895. 

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

The Vista V300 is exactly that , a "peach " of a daisy wheel printer both from the standpoint of price 
and performance. 

Th ink of it, a prin ter at nearly half the price (when compared to models even remotely competitive in 
qual ity) combined with the u lt imate in reliability, print quality, and flex ibility . 

Typica l Comments: "Superb print quality!" , " High ly re liab le.", " Defin ite ly letter qual ity... I can 't 
believe the price tag." , "Best use I've seen yet of LS I Technology ." 

But judge for yourself - look at the V300 feat ures and keep in mind this is a letter quality printer at 
dot matrix prices. 
• 	 Tractor option available 
• 	 Print Speed - 25 CPS (Optional 45 CPS for S2.195) 
• Print Wheel - Industry standard 96-cha racter Daisy Wheel 
(including the extended-li fe dual plastic wheels) 
• Service - Prompt maintenance/service agreements avail­
able nationwide 
• 	 Jnterlace - Industry standard parallel (RS232-C optional) 
• 	 Printable Columns - 136 
• 	 Warranty - 90 days part.s and labor, one year parts only 
• 	 Proport iona l. bi-di rectional p rinting • Programmable VFU 
• 	 Extensive sell-test functions • Hardware and software 

compatib le 

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

IMMEDIATE DELIVERY 

Fo r Further Information 


Call Toll Free (800) 854-801 7 


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

The Vista V100 is a complete word process­
ing system that in c ludes : 

• 	 Ex1dy Sorcerer • Vista V300 Pnnter 
Computer . 48K Full Character Daisy 

• 	 V200E20 Disc Dnve Wheel 
System. Double • Wordstar. CPM 1 4 
Density ( Includes E Basic) 

• 	 Sanyo Data Display • Can also be used for 
Monitor Data Processing 

The Vista Computer Company 140 1 Bo rchard S treet • San ta Ana . Ca li fornia 92705 • 7141953-0523 
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Photo 2: Bars of complementary colors. Twelve colors (plus white) can be produced by the color-subcarrier method, where eacl1 
cycle of tire 3.58 MHz color freq uency is broken in to quarters . By varying the phase and by pi1tting out signals with a duty cycle of 
75%. 50%, o r 25 %, a computer display can select t>ie color. 

be a ble to program the computer to 
compensate for an asymmetric 
display , but the results may look so 
ragged that you prefer to live with the 
asymmetry . 

Video-Refresh Dropouts 
Vi deo-refresh dropouts look 

something like the interference pro­
duced by static from electric motors 
and automobi le ignitions (ie : short, 
horizontal black lines that appear 
very briefly and in random locations 
on the screen .) They a.re not external 
in terference in this case, but are self­
inflicted. Whenever a Radio Shack 
TRS-80 or an Exidy Sorcerer accesses 
the video-refresh memory (either to 

152 11-<tmh<r l'n!O (( llYTE rubl;eaiions lne 

read it or to change it ), the computer 
interrupts the video refresh . (See 
figure 2 .) The severity of the resulting 
display-data dropouts depends partly 
on the nature of the data being 
displayed. If only text is being 
disp layed, with a black background, 
most of the dropouts wilJ occur in 
areas of the screen that are already 
black and pass unnoticed . {The small­
keyboard Commodore PET has 
dropouts too , but they are white and 
only appear when the display is 
PEEKed or POKEd. ) 

Dropouts happen only while the 
data in the computer's video-refresh 
memory is being read or changed; if 
the display is being changed often, as 

during animation, the occurrence of 
dropouts will increase. So if you are 
planning to use your computer for 
animated graphics, look for models 
that do not have this problem. 

ln order to avoid having video 
dropouts, some personal computers 
have refresh memory that runs twice 
as fast as necessary for refreshing the 
display. This makes it fast enough to 
respond to a memory-access request 
by the computer between two suc­
cessive transfers to the display . The 
computer and the display share the 
refresh memory by taking alternate 
memory cycles. Neither interferes 
with the other in any way. 

The main reason that all persona.I 
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Mk:rd-56' ew cltslu:lrtve:&adlf 
Niiiy makeayaurApple shine. 

Both the A~O and A·70 Ofii' 
extra performance plus the ablffty 
to read existing diskettes written 
on Apple Disk JI systems. 

And ajumper selectable boot 
prom for 13 and 16 sector lnterger 
Baste or 8 sedor Pascal comes 
standard. 

The Model A-40 actually costs 
a lot less than Apple Disk II drives. 
Yet it provides 40 tracks instead of 

as.ablgwtth up to 201( lnaease 
In capadty. Maybe an extra 20K Isn't 
anything to write home about, but 
the speed sure ls-5 ms track to 
trackvs. Apple's 15 ms. 

lbe 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 positionei:, instead ofa plastic 

µ-SCI 
MICRO-SCI 

cam, plus an Improved media 
centering system. 

SPECIAL DISCOUN'I 
One A-40 plus controller is priced 

at only $495 and the second drive 
isjust $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. 

1405 E. CHAPMAN AVENUE • SUITE E • ORANGE, CALIFORNIA 92666 • 714/997-9260
MICRO•SCI IS A DMSION OF SIANDUN CONTROLS. INC. 

Apple and Apple II are registered lradcmarl<s ofAPPU: COMPUT£RS INC., SANJOSE. CALIFORNIA 
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computers do not use this method of 
preventing dropouts is cost. The com­
ponents for this refresh memory must 
be capable of operating at twice the 
normal speed - this makes the 
memory more expensive. Or looking 
at it another way, without the need 
for fast refreshing, the higher-speed 
memory would enable us to use a 
faster microprocessor and obtain bet­
ter performance. Another factor af­
fecting the design of the refresh 
memory is the type of microprocessor 
being used; some types have internal 
clocking schemes that are not com­
patible with this refreshing scheme. 

limited Color Resolution 
If you choose a computer that 

generates NTSC video in order to use 
an ordinary color television set for 
your display, you may be disap­
pointed by the poor horizontal 
resolution. Even though the computer 
produces a signal with up to 280 dots 
per horizontal line, the television set 
will only show black-and-white 
resolution of about 160 dots per line 
and color resolution that is even 
lower - 40 or SO dots per line. 

We must define three different 
kinds of horizontal resolution when 
discussing graphics displays on a col-

HOLIDAY GREETINGS FROM JOHN D. OWENS ASSOCIATES 

o CALIFORNIA COMPUTER SYSTEMS 
7. 

HIGH IN Q UALITY. LOW IN PRICE§. 

I 
Z80 CPU, 4 Mhz, with one serial port; 12 slot S-100 mainframe, d isk contro ller, MK 
Dynamic Ram, CP/ M 2.2 .. .. . . . .. . . .. . ....... .. . .... . . . . . . . .. . .. . . . . $1 , 645. 
Interfaced to 2 Shu.gart , 8 inch d riv s with power supply arid cabine t for a n 
additio na l ... . .. . . . .... . . . . . ...... . . ... ... . .. . .. . .. . . . ... . ... . .. ... . .. 51, 250. 
a nd you ha ve a complete S-100 system for u nder $3,000. THE BE.ST BUY ON 
THE MARKET. 

~~~~~~~~~~~~~~~~~~~~~~~~~~ 

6 IMS 5000 and 8000 Systems 
--~ 

Q '§
T he new risi ng stars! Beautifully designed a nd construc ted with the Industrial Micro ~g; 
System reputa tion for fine qual ity . T hese syste ms fea ture a ZBO CPU, S-100 bus; double >' 
density drives (either single or double sided) CP/ M . 5000 series uses mini floppies, 8000 9 

~ 

~ uses maxi floppies . Hard disk and MP/ M now available . ~ 

~ 
 M ode l 5-00125 with two double density drives. 32K Stat ic RAM .. .. . ....... . . 52,765. ~ 


Model 8--00125 as above but wi th 8" drives ...... .. . .. . . . . .. . ..... . .. . .. . . . 54,185. ~
~ --ai AMPEX DFR-900 HARD DISK DRIVES 
6 Winchester media ; 16MB removable; 32, 64, or 96 MB fixed. These d rives are to tally in- r z 
c:> tegrated with the IMS hardware a nd CP/ M o r they can be used with other systems. We ~! ca n f-urn ish a package consisting of a n IMS system. you r choice of CRT or printer. op· ,, 

~ ~·~~a~ ~;:~e!i~~ .a.~~ .a:.~l'.~~ t'.o~s s~_f'. 1~a~~: ._......... _...... ......... .... 58,500. ~ 

e DRIVES IMS MEMORY 16 K static ...... $285. ~-~ 

32 K static . . ... . $585. Per Sci 2998 ow Available! !! . 52,300. 
64 K Dynamic with parity . . . $950. ~~ Cabinet a nd power supply ... . . . $JOO. 

Per Sci 277 . Sl,210. Shugart . . .. $525.~ 
0 MPI BS1 ... . S265. 852 . .. . . . . . $365. 
 TEI MAINFRAMES, S-100 00 lnno tronics and QUME also available. 12 slo t . . . . . . . . . . . ... ... ... . $500. ~ 
~~~~~~~~~~~~~~-· 

22 slot .. .. . .. . . - . . ..... . ... . . $670. 

0~ HAZELTINE 1500 . .. . . . . . . .. . 5885. 
 " 

TARBELL -----~ . 1510 ....... 5980. 1520 . . ... Sl,210. 

~ 1420 (two year warranty) .. .. .. . 5775. 
<~~~~-'-~~~~~~~~~1 Double density controller .. . . . .. 5420. ~ 

Cables . .. . .. . . . ... . ._ ._ S40 ._~_ . _· . _· ._._·._.___~ CENTRONICS 
~ 737 .. . . _ . .. $780. 730 . . . . . . . S680. 

CALIF. COMPUTER SYSTEMS z 
6 TILEVIDEO SMART CRTs CONTROLLER Single or double densi- G 
Q 

ty; 5'1• or s · d rives. ROM Addressable . z:!; 912 B and C . .. . . .. . ... . ... . .. . S780. 

Pr ice includes CP/M 2.2 . .. . .. . $395. PQ 920B ... . . 51,105 . 920C. .. . . . . S850. 

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

JOHN D. OWENS 

Associates, Inc. 

12 Schubert Street 


Staten Island, New York 10305 

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

154 Dt-c<mb<r 1980 © BYTE Pul>lic;olions Inc 

or television receiver. To start with, 
you can distinguish the 280 dot posi­
tions even on a color set. (We might 
ca ll this figure the accuracy of the 
display, since it determines the 
smallest difference that the computer 
can display.) The resolution problem 
arises due to the way most color 
television sets separate the color in­
formation from the rest of the video: 
they send all of the high-frequency in­
formation to the color circuits. This 
limits the picture bandwidth to only 2 
to 3 MHz and the horizontal resolu­
tion to 160 to 200 dots per line. 

This resolution, poor as it is, ap­
plies only to brightness changes in the 
picture (ie: black-and-white informa­
tion). If you display different colors 
next to each other, the colors will 
smear across the width of four or five 
dots. This is due to the narrow band­
width of the color circuits. A band­
width of about half a megahertz 
allows only about fifty color changes 
across the width of the screen. In spite 
of this, you can produce quite good 
displays on a color television set by 
using a lot of black and white along 
with colors . Most of the picture con­
sists of brightness differences and has 
horizontal resolution of about 160 
dots per line. Displaying black be­
tween different colored areas keeps 
the color smears from being visible. 

Color Interactions 
Suppose you want to draw several 

lines on your color-graphics display. 
If you try to make the lines different 
colors, you will discover that the 
compromises made in the designs of 
some personal computers limit the 
number of colors that can be adja­
cent. If you try to put more than two 
colors close together, the computer 
will sometimes change one of the col­
ors plotted earlier, depending on 
which color is used last. This can be 
rather disconcerting the first time it 
happens to you and worse when you 
find that it is a characteristic of your 
computer. You may be able to 
minimize the effect it has on your 
displays by understanding the 
mechanism behind it in order to "pro­
gram around it. " 

This problem arises in the Com­
pucolor 11 and in the Texas ln­
struments TI-99/4 because of their 
background-foreground schemes for 
specifying colors. Programs on these 
machines can use any one of the 
available colors for the dots being 
displayed (ie: the foreground) and 
any other color for the background . 
Each character cell can have its own 



foreground and background colors, 
so the colors can be different in dif­
ferent parts of the display . However, 
inside a region that is the size of a 
character, there can be only two col­
ors. If you try to draw a colored line 
through a cell that already has two 
other colors in it , the foreground 
points in that cell will be displayed as 
the new color. 

The Apple II has a similar problem 
due to the tricky way it selects colors 
in high-resolution mode . High ­
resolution graphics on the early Ap­
ple II have only two colors, plus 
black and white. It uses bit mapping 
of 7 bits out of each displayed byte. 
Later models have been modified to 
use the eighth bit in each byte to 
select two more colors by shifting the 
phase of the dots made by the other 7 
bits. This means that the color~select 
bit in each byte determines which two 
colors are available for seven adja­
cent points. If a line happens to fall in 
the same seven-dot-wide region as 
one already plotted, with the color­
select bit the other way, the color­
select bit will get changed to match 
the new line. (See table 2.) 

Which Method Is Best? 
By now it shouldn't be surprising 

that I don 't single out one personal 
computer as the best. It should also 
be obvious that my criticism of par­
ticular features of certain manufac­
turers' computers does not automati­
cally disqualify them or imply that 
their competitors' machines are 
superior. Careful examination of 
newer computers is likely to reveal 
other peculiar features. 

My explanations of these un­
documented quirks are intended to 
show how published specifications 
fail to provide complete descriptions 
of these machines. The different ap­
proaches to graphics displays may 
result in similar specifications, but the 
displays may perform quite different­
ly in a particular application . You 
should try to understand these dif­
ferences so you can evaluate them in 
terms of your own needs and make 
your own judgments. 

The most important graphics 
feature of a personal computer is 
simply having graphics. Of course, 
you can produce video displays that 
are adequate for some applications on 
a system that does not have any 
graphics features . For example, photo 
3 shows a plot of a histogram pro­
duced by means of standard 
characters. Most of the ubiquitous 
Star Trek games also use this ap-

Model Apple II Compucolor II Tl-99/4 

region height 1 4 8 
region width 7 2 8 
colors in reg ion 4 2 2 
colors available 6 8 16 

Table 2: The color in teraction characteristics of three popular microprocessor 
systems. The fou r colors in a seven-dot region on the Apple /I are black, w hite, and 
one of the pairs: green and magenta or orange and blue. Any character-cell region 
in the Compuco lor and Texas Instruments co mputers can have any two of the 
available colors. with black and w hite counted as colors. 

proach, which might be called The personal computers I have 
pseudographics. Still, such displays mentioned all have at least some kind 
are limited both in information con ­ of block-graphics display. Photo 3 
tent and in visual appeal. and photo 4 show the same histogram 
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~ TELETYPE Model 43 Inventory Sale/ !!! 
~ Model 4320, Friction or P infeed . . . . . ..... ... $985.00
i Model 4330 punch/read er . 10 or 30 CPS. 

8 lev.-1, 1 • tape ................................. 52,595. 
< lim ited supp ly o Model 45 availab le . 

~ IBM 3101 CRT Mod el io . .. .. .. ...... ...... . .... 51,195. 

Model 20 ............. . ... . . ..... Sl ,395 . 

Selec tric- like. d etached keyboard . 9x16 d o t matrix . Mai n· 
tenance contrac t from IBM o nly $70 per year. 

2'; 
~ ITHACA INTERSYSTEMS 

Fu ll S-100 IEEE Com pa tibili ty! Fu ll 24 a ddress bits. OMA disk 

e 
~ 

con t.roller. SYSTEM 2A inc ludes 20 slot mainframe w ith fron t 
pa nel, 64K Dynamic RAM . Z80 CPU, 4 M HZ. extended ad­
dressing capa bility . 4 pa ra II I. 2 serial 110, floppy con troller.~ Our discounted price ........................... $3,236. 

~ MARJNCHIP SYSTEMS M9900 
5 

::i Elegan t 16 bit CPU. 5-100 compa tible . mu h i user, multi p ro­

~ cessor opera ting system. BAS! , FORT H, META, PASCA L, 

Word processo r, text edi to r 

CPU kit and software package . .. . ..... . ..... . .. . S 550. 
~ Assembled ............. . .. . ......... . ..•..... . $ 700. 
~~~_______stem,64KB. two d rive_.._._._ .. .. s__oo.~Comple te sy__~__________s _ .._.__._.__._._s,7__

MICROANCELO ..... ....... ...... . .. .. .. .... s2, 2eo. 
~ High resolu tion grap hics sys tem. Microangelo fea tures 15'" , 
5 22MHZ. g re<?n phospher scree n, 72 key keyboa rd ; includes 
~ complete cabl ing and sof tware. From SCIO N . 
2 5-100 Graph ics card . . . . . . . . ......... 5960. 


~ GRAPHICS SOITWARE 
O n line, real time, fo r the M9900 to drive t he M icroangelo. 
For use in design of PC boa rd masks, IC masks a nd o the r ap­
plicat io ns usual ly requ iri ng a $200.000 sys tem . 

~ CORVUS HARD DRIVES 
5 We are the S-100 CORVUS dea ler in the New York a rea . 
~ Demons tratio ns by a ppoint men t. 
~ MODEL 11, HARD DISK SYSTEM ......... . ..... 54,820. 

0 Mirror Backup System .................... . ..... $ 715. 
11 H os t Mul tiplexer ... . .... . ........... ..... . .. .. . $ 675. 
· 
~ MULTl-BUS 
~ Z-8000 CPU and supp ort ing boards. From Centra l Data 
~ Corp . Complclc sysrcms sfarti ng a f ...... . ...... .. $6,500. 

I DUSTRJAL 
MICRO 

SYSTEMS 
TELETYPE 

HAZELTIN E 
IBM 

TELEVlDEO 
TEI 

TARBELL 
CORVUS 
PER SCI 

EC 
ITHACA 

I TERSYSTEMS 
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displayed using pseudographics and to color, all the commercials were 
low-resolution block graphics . done in color long before all the pro­

The next important feature of a grams were. Statistically speaking, 
graphics display is color. If you doubt you could say that a color display can 
the validity of that statement, ask convey three times as much informa­
yourself why, when television made tion as a black-and-white display 
the transition from black and white with comparable resolution. This 

I~: I
J: Ill 
4= 1111 
51 11###### . 
6: 111########
7: #1#1########### 
8= ################1## . 

9= ##################### 


10= 11##################### 
11 '1 1###################### 
12= 11#1################. 
13: 1111111#1#1#####1#1 
14 1 1111111##1###### 

11111#1#### 

11111###
m1111 


ii: •Ill Teeee UALUES-- NORMAL orsrR1eut10H.• 
Photo 3: Pseudographics are created by using characters that are m eant fo r v iewing as 
standard te.rt. 

Photo 4: The same histogram shown in photo 3 is repeated here using subce/1-block 
graphics on a 40 by 40 grid . 
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generalization fails to describe the im­
pact that color provides. If your ob­
jective in having graphics on your 
computer is to enhance the effec­
tiveness of your displays, then you 
are almost certain to find that color 
capability is worth the cost. 

Next we come to the question of 
resolution, and here things get a little 
complicated. An inexpensive way to 
get high resolution is by means of 
special characters, but this method is 
not well suited for producing graphs 
of curves or other mathematical func­
tions. You can directly compare the 
specifications of the other types of 
graphics systems, subcell and map­
ping, because these enable you to plot 
a curve as a series of points in or­
dinary rectangular coordinates. The 
higher the resolution, the smoother 
and more accurate these plots will be. 

However, special-character graph­
ics systems do not allow you to plot 
arbitrary curves in high resolution. 
Only predetermined shapes can be 
displayed, except on the Texas In ­
struments and Exidy machines with 
their programmable graphics charac­
ters. While it should be possible to 
write a program to dissect a curve in­
to 8 by B graphics cells on these com­
puters, it would be extremely tedious. 
This means that the resolution of a 
special-character system is not direct­
ly comparable with that of the other 
types. How important that is to you 
depends on your need to plot curves 
with your computer . It also 
demonstrates another way that 
specifications can be misleading if 
you look only at the numbers. 

I hope that the information I have 
provided has not given you the idea 
that the graphics displays on all the 
current personal computers are 
unusable. I think it is very exciting 
that we can get so much graphics 
capability on such inexpensive 
machines. My objective in presenting 
this description has been to help you 
see the reasons behind their dif­
ferences . If you can understand them, 
you will be able to figure out which 
type is most appropriate for making 
the kind of graphics displays you are 
interested in.• 
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RCA's new VP-3301 is a professional quality, ASCII 
encoded, in erac1ive data terminal. suitable for a wide 
variety of industrial, educationa l, business and individual 
applications requiring interactive communicalion 
between computer and user. Connects directly to your 
compuler 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 
r,ompuServe Information Services and Source Tele­
r.nmputing Corp. Microprocessor intelligence and LSI 
video control integrated circuits bring performance, 
features and flexibility at a low price. Power supply 
included. 

Unique color locking circui try c reates sharp, jitter 
free. true color graphics and rainbow free characters. 

Displays the entire field of characters in any of 8 
colors aaainst any of 8 background colors (7 gray scales 
with monochromP. monitors). Or to add special 
emphasis, you can display individual letters, words or 
lines in diHerent colors or in reverse video. 

The VP-3301 offers you a choice of two sof1ware­
selectable display formats: Either 40 characters by 24 
lines. Or 20 characters by 12 lines. 

The terminal's residen t chAracter set consists of 52 
upper and lower case alphabet ics. 1 Onumerals. 32 
p1mctu;:ition/math symbols. and 31 control characters. 

You can also define a total of 128 ofyourown characters. 
Including: Greek letters and other foreign alphabets, 
graphic symbols, large graphics building blocks, playing 
card suits, unique character fonts, and "litt le green men." 

The keyboard section features flexible-membrane 
key switches with contact life rated at greater than five 
million operations. A linger positioning overlay and 
positive keypress act ion 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 surf ace 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 informat ion, contact RCA Microcomputer 
Marketing. New Holland Avenue, Lancaster, PA 1 ?604. 

Or call our toll-free number: 800-23.3--0094. ncn 
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On the Road to Adventure 


Adventure! The very word brings 
forth visions of high intrigue and 
danger . T he armchair adven tu res of 
the personal computer user can be 
every bit as exciting as the real thing, 
without the personal risk. 

Adventure players are just as 
dedicated to their activity as are any 
of the many different types of gaming 
enthusiasts. They expect a high stan­
dard of excellence. 

This article by no means claims to 
cover all there is to know about 
Adventure . [The capitalized word 
Adventu re will be used to refer to this 
class of games as a whole ....GW] 
What I will do is introduce the reader 
to the styles and procedures that have 
popularized Adventure to almost cult 
status and present the currently pop­
ular authors along with the ir works. 
Additionally, there will be tips on 
how to play Adventure without tear­
ing your ha ir out and going totally 
crazy. 

What Is Adventure? 
Adventure is a semi-intelligent, 

word-recogniz ing computer program 
that employs a narrative style to pre­
sen t an unsolved puzzle. (For an ex ­
ample of an Adventure dialog, see 
listing 1.) The format of the game can 
be almost any organized grouping of 
loca tions that are bound together by 
a single theme. T he clues to the puzzle 
are tied to the theme so that the game 
flows logically and smoothly . Solving 
the puzzle in whole or part leads to 

About the Author 
Bob Liddil is a freelan ce writer arid is both 

game designer and president of Tli e Program­
mer's Guild. He is interested in photography 
and 1wncomp11ter fa11lasy war-gaming. and his 
equipment i11c/1;des a Radio Sliack TRS-80 
Model J comp14ler with 48 K bytes of memory, 
two MP/ disk drives, and a Ce11tro11ics 730 
pri11ter. 
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the treasure or to valuable clues to the 
ultimate winning of the game. Some 
Adventures are goal oriented, while 
others rely on the accumulation of 
valuable objects. 

T he commands in Adventure affect 
four factors: where you are, what 
you see, where you can go, and what 
you can do . 

Magic words are popular 
with some Adventure 
authors . 

Your puppet, the narrator inside 
the program who res ides in the world 
of your Adventure, can freely use 
the data provided by the computer to 
deliver your options to you . When 
you respond, the puppet executes 
your command and lives (or dies) 
through the consequences. 

By paying careful attention to the 
information given you thro"1gh the 
faculties of your puppet, you can 
move him freely through his environ­
ment. One mistake ca n cost you the 
game (and the puppet his life). 

How to Play Adventure 
Your puppet will do whatever you 

command if it is wi th in his power. 
He is totally dependent on you for his 
sequence of action. He understa nds 
quite a vocabulary of two-word 
English sentences, but you must be 
careful because he takes your com­
mands literally. Thus, a command to 
a puppet standing at the edge of a cliff 
to JUMP will cause the puppet to hurl 
himself into space, resul ting in 
(depending on the author) conse­
quences ranging from dea th to soft 
landing. A command of SHOOT 
HORSE in a western Adventure could 
leave you afoot. 

GO, GET, LIFT, CARRY, PUSH, 

KICK, SHOOT, ATTACK, KILL, 
FEED, LEAD, and DRINK are only a 
few of the many (usually more than 
one hundred) direct-action com­
mands available to the player of Ad­
venture. One Adventure by Scott 
Adams has a fully functional 
bathroom with a presumably 
anatomically correct puppet re ­
sponding to the direct-action com­
mand USE I 

EXAMINE always gets results, 
even when the response is a seemingly 
nonhelpful, I SEE NOTHING SPE­
CJAL. This is still a clue in that it 
elimina tes the object jus t examined 
from further consideration. Some­
times EXAMINE revea ls something 
that you have overlooked . In a recent 
outer-space scenario, I carried a 
phaser pistol for almost an hour 
before remembering to examine it. 
When I did, I discovered tha t it had 
two settings, stun and destroy. I had 
been stumped, but now I destroyed a 
certain object and things fell logically 
into place. I was able to proceed with 
the game, following it to an en tertain­
ing and pleasant conclusion . 

Movement commands are usually 
simplistic . In some Adventures, pos­
sible directions to take are displayed 
a t the top of the screen with the title 
"OBVIOUS EXITS ARE :". These 
may not be your only options, how ­
ever. Lost in a desert , with a road in 
sight (and the message YOU SEE: A 
ROAD , CACTUS, SAND 
d isplayed), you may have the addi­
tional movement-command options 
of GO ROAD, GO CACTUS, or GO 
SAND. These may produce such 
diverse results as YOU ARE 0 A 
ROAD , YOU SEE : DESERT, 
MOUNTAI S, TOWN or OUCH ! 
I'M STUCK FULL O F PRJCKL Y 
PEAR NEEDLES or I'VE BEEN BIT­
TEN BY A RATTLESNAl<E, I'M 
DEAD. 
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The MODEL 800 MST is certainly pleasing to look al , but its true beauty lies beneath the surface . A glimpse al its 
features reveals why it is rapidly becoming the most sought after printer in the world ... 

• 	 Four standard interfaces ; 

RS-232 ( 15 baud rates) 

Centronics compatible parallel 


~:,, IEEE-488
• 20ma current loop 

• 	 Six line densities : 64, 72, 80, 96, 120, 132 
• 	' • 100 CPS at oil six densities 

• Unidirectional or bidirectional printing 
• 	 Sixteen horizontal and ten vertica l tabs 
• 	 Elongated characters in all six densities 
• 1920 cha racter buffer
• • Uses either perforated or roll paper 

• Fully adjustable tractors to 9V2" 
t Auto self-test 


• 	 Up lo 10 character fonts 
Standard 96 character ASCII 
User defined character font 
Provision for up to eight additiona l fonts 

• 	 Dot resolution graphics in six densities · 
• 	 Variable line spacing control from 0 to 64 dots in 

half-dot increments 
• 	 Auto form -feed for any form length at any line 

spacing 
• 	 Heavy-duty all aluminum chassis 
• 	 11 Ovac or 220voc , 50/60Hz. 
• 	 100 mi llion character pririthead 
• 	 Measures only 15" wide, 3" high , and 
• 	 Weighs only 15 lbs . 

t but maybe its most attractive feature is the price . . . . $699 00 . 

1714) 992-4344 

I 
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600 BAUD TELEPRINTERS 
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Oataproducu M200 (2400 baud) ....... ... 2595 

DATAPRODUCTS LINE PRINTERS 
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0600 (600LPM bend) .............. .. ........ .. 6861 
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2290 (900LPM drum) ....... ........ .... ...... 12655 


ACOUSTIC COUPLERS 
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GDC 212-A (300/ 1200 baud Boll) .......... 850 
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Techtran 816 (sto~/fo..,,a rdl ...... . ..... ...... .1050 
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FLOPPY DISK SYSTEMS 

Techtran 950 (store/forwardl ............... 1395 
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Listing 1: Sample dialog from an Adventure. These three screens are from Lost 
Dutchman's Gold, an Adventure from Th e Programmer's Guild. The questions and 
long replies are by the Adventure program. The two-word replies at the end of eacl1 in­
dented line are the player's command. Although the fonna t will vary from Adv1mture 
to Adv enture, each one will tell you sometl1ing about your immediate surroundings. In 
th is Adventure, the information above the heavy lines is rewritten after each command. 
ln other words, the legend DEAD BURDENBEAST at the top of the last screen is 
displayed only after the command SHOOT BURDENBEAST (at the bottom of tlie 
screen) is given . 

YOU AR~ IN A SMALL CAMP . YOU SEE : 

CARRYSACKS, UNTIEO 8 URDEN BEAST, LEATHER PIECE. CAMPFIRE , 


DBVID~S EXI7S AR E : WEST NORTH SOUTH EAST 
====================================================== ========= 

WHAT DO YOU WANT TD DD NOW? GET BUROENBEAST 
? YOU HAV E NOT THE STRENGTH TO DO THAT , SI R KNIGH T. 

WHAT DO YO U WANT TO DO NOW? EXAMINE CA MPFIRE 
THERE' S SOMETH I N' HERE ! ! 

WHAT DO YOU WANT TO DO NOW? EXAMINE BURDEN8 EAST 
YOU SEE A FLOP-EARED ILL TEMPERED QUADRA PE DAL ANIMAL , 

WHAT DO YO U WANT TO DO NOW? DROP CARRYSACKS 
01< 

YOU ARE IN A SMA LL CA MP , YOU SEE : 

UNT I ED BURJENdEAST , LEA THE R PIECE . CAMPFIRE , 


OBVIOUS EXITS ARE : WEST NOR TH SOUTH EAST 
= =~~ ===~==========~======= ===================================== 

WH T DO YGU WANT TG DO NOW? 
IT IS A WELL WOQ h DO UBLE CAR~YSACK 
I T A ~PEARS TO HAV E SOMETHING IN ITr 
MAY 3E YOU SHOU LD GET I T. 

WHAT DO YOU WANT TC DO NOW? 

WHAT DG YDU WAN 7 TO CD NOW? OPEN CARRYSACK 
0 

,,,, 

YCU ARE IN A SMALL CAMP . YOU SEE : 

DEAD BUROENBEAST . LE ATHER PIECE. CAMPFIRi , 


asvrous EXI TS ARE ; WE ST NC~TH SOUTH EAST________________________" __________________ ____________________ _ 

MAY BE THE BURDENBEAST HASN'T BEEN FED RECENTLY 
WHAT DC YOU WANT TO DO NOW? FEED BUR DENBEAST 

YC~ ' RE TOO SLOW, HE GOT AWAY. 
WHAT DO YOJ WAN7 TO DO NOW? GE T HANDWEAPON 

n ~,

" ·' WHA T DC YOU ~ANT TO DO NO . ? Sri OC T BURDEN8£AST 
WIT H WH~T? HANDW~A PCN 
:rn 

Not that you shouldn't try all avail­
able options-there could just as 
easily be a treasu re or a clue behind 
that cactus or in that underbrush. 
Things can often be examined from a 
distance. If not, a curt YOU CANT 
DO THAT YET will appear on the 
screen, followed by a nasty electronic 
snicker from deep within your com­
puter . Generally, when the word YET 
appears in a message, you know you 
are on the right track . 

Magic words or teleportation 
phrases are popular with some Ad ­
venture authors . SAY the magic word 
and the whole world spins around, 
taking you elsewhere or elsewhen. 

This is a convenient way to travel, 
but it can be a two-edged sword tha t 
might land your puppet in never­
never land for an indefinite stay. 
There are at least two Adventures in 
which teleportat ion phrases are 
employed {with pitfalls in both). A 
third accepts an incanta tion from 
another Adventure; however, the 
response is instant death. 

CLIMB is a word you can use to get 
somewhere when saying a magic 
word does not teleport you . If you 
are carrying an object , you may have 
to drop it to proceed with climbing . 
Generally, what can be climbed into 
can be climbed out of. Don't be afraid 
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to go in to tigh t places; they can pro­
vide dues to your game. 

Logic is your best friend in playing 
Adventure. Approach a si tuation 
with a careful eye for deta il. Going 
into a room and drinking from a bot­
tle without examining it (using the 
words GO , DRINK, and EXAMINE} 
can resu lt in your puppet being 
poisoned. In real life you would never 
imbibe without looking at a label; 
why kill off your puppet needlessly? 
The same reasoning applies to any 
phase of your Adventure. Apply 
common sense and you wil l win 
every time. 

On the other hand, the author of 
your Adventure, while bound by the 
laws of order and fair play, is not 
above puns, a little chicanery, or out­
and-out silliness. Watch for double 
meanings in the author's choice of 
words; he will foo l you, if he can, 
with painfully obvious clues. 

The HELP, SCORE, and INVEN­
TORY commands are always ex­
plained in the openings of the pro­
grams. They accomplish what their 
names imply . 

Adventures are tremendous fun, 
bu t you must stay alert and ask the 

right questions: What do I see? Where 
can I go? What is the easiest way to 
get there? What can I do where I am? 
These questions can help you solve 
the puzzle and win the game. 

There are six main vendors of 
microcomputer-based Adventures: 
Scott Adams, Greg Hassett, Radio 
Shack, The Programmer's Guild, 
Microsoft, and Mad Hatter Software. 
The following sections give a syn­
opsis (revealing none of the secrets, 
however) of their product lines at the 
time of this writing. 

Scott Adams Adventures 
Twe n ty -eig h t-year-old Scott 

Adams is general ly credited with 
being the fa ther of microcomputer 
Adventures. The game began as a 
"head toy" for the PDP-10 and other 
large computers. Through Scott 
Adams and his company, Adventure 
International , it soon fo und its way 
into the 16 K-byte TRS-80 heartland 
of America. Here is a list of his 
Adventures: 
• Adventure/and is a lighthearted 
lit tle trip into the countryside. T his 
first effort was written in BASIC, 
then changed to machine language. It 

LINE VOLTAGE 

TRANSIENT CLIPPING 

Features Parallel Operation 5000 Hits/ Second 

PROTECTS: 
• Computers 
•Micro-Computer Systems 
• Word Processors 
•Cash Registers 
• Power Supplies 

PROTECTS AGAINST: 
• High Energy Voltage 
Transients 

• On-Off Switching 
• Lghtning Induced Transients 
• Inrush of On/Off Power 

MFD. by ~nergy Electronic Systems, Inc. !tj.\ 
Exclusively for: ,...N,,.N, van~'" ~ 
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is a good beginning point for the 
novice since it is not too complicated . 
There are a bog and a lake and 
numerous other na tural features to 
keep things lively. This is an Adven­
ture that uses a magic word. 
• Pirate's Cove is rated as a classic. 
I ts smooth storytelling style quickly 
sets the standard for a ll Adventures 
to follow. There are fou r basic loca­
tions: a flat in London, an island, a 
Treasure Island, and never-never­
land. The wild and wacky characters 
that populate this game only enhance 
it. A pi rate, a mongoose, a parrot, 
and assorted other beasties give this 
Adventure a delightfully humorous 
effect. 
• Mystery Fun House is an excur­
sion into the madcap world of a car­
nival funhouse. It includes passing a 
gatekeeper and exploring multiple 
corridors. You must find a variety of 
ob jects within the funhouse and get 
out within the time limit. This one is a 
real brain teaser . 
• Mission: Impossible pits you 
against unknown enemies in a race to 
stop a nuclear reactor from being 
destroyed. To complicate matters, 
there is a bomb planted in your head . 
This one is pretty tough to solve and 
is an absolute must for those whose 
Adventure skills have become well 
honed . 
• Strange Odyssey is one of the 
best of this series. You are alone on a 
strange planetoid with only a broken 
spaceship and your wits . There is a 
rock with alien runes on it. If you 
solve the mystery of gaining en­
trance, a stargate to brave new 
worlds with treasures awaits you. 
Manipulation of objects with alien 
environments plays an important role 
in the solution of this puzzle. 
• Tlie Count is an Adventure that 
will leave your blood cold as you at­
tempt to rid the world of Count 
Dracula once and for all. You must 
race against time to beat the sunset, 
find the Count in his humanoid form, 
and overcome his powers to drive the 
stake home. As for your motivation, 
there is an angry crowd preventing 
you from shirking your duty . A sub­
puzzle of this Adventure, deciphering 
the hallways, will keep you occupied 
for hours . 
• Voodoo Castle is a weird Adven­
ture . It seems that Count Christo has 
been cursed, and you are the only one 
who can save him. Starting off in a 
chapel , you must explore the stony 
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Complete ly Revised * Latest Tax Tables* Ful ly Tested* Complete Manua l and Documentat ion 


* * The New Version O f The Income Tax Pacs Are Ful l Of Error Catching Codes * * 

* * Mak ing It Imposs ible To Make An Error* * 


- Fo llow The Simple Step By Step Procedure That Makes Tax Preparation Simp le ­

~OME~X~---·~~~~~-----,r FOR LEVEL 11 1 GK ( FOR L v L II w1 1h or w1 1hou1 Printer. Casseltc or Dis~ Has a11 l ea1ur es (• I 	 IDOES FORM 1040 and 1040A 	 o In come Tax A PLUS. 
• SCHEDUL E A ITEM IZED DEDUC TIONS 	 • WORKS WITH L I E PRI TER 
• SCHEDULt 3 I TEREST and DIVIDENDS 	 • FORMATS FOAM 1040 ;ind 1040A FOR TRACTOR FEED FOR SI 
• OUTPUT TO VIDEO DISPLAY • SCHEDULE CINCO 	 :J_L FROM A PERSONALLY OWNED BUSINE S 
• SCHEDUL C TAX COMPUTATION 	 • FORM 2106 EMPLOYE BUSINESS EXPENSEL-------- --- ------­

• FOR 1 1040 (LONG FOAM) 
• FOAM 1040A (SHORT FOAM) 
• FORM 2106 EMPLOYEE BUSINESS EXP NSE * * PROFESSIONAL * * 
• FORM 2440 DISABI L ITY I CO M EXCLUSIO 
• FORM 24 4 CREDIT FOR CHILO A 0 DEPE NDENT CARE EXPENSES INCOME TAX PAC C 
• FORMS 3903 MOVI G EXPENSE ADJUSrME N T 
• FOR 1 4797 SUPPLE M E T Al SCHEDULE OF GAi S AND LOSSES 

• SC EDULE A ITE1 IZED DEDUCTIO S 
• SCHEDULE B I TEREST AND DIVIDENDS 
• SCHEDULE C PROF IT 10R LOSSJ FRO M BU SINE SS OR PROFESS10 
• SCHEDULED CAPITAL GAINS A D LOSSE S 
• SCHEDUL E E SUPPLE ENTAL INCOME SCHEDULE 
• SCHEDULE G INCOME AVERAG I G 
• SCHEDULES A & RP-CREDIT FOR T iE ELDERLY 

• SCHEDULE SE -CO PUTATIO OF SOCIAL SECURITY SELF -E PLOY 1E T TAX 
FOR MODEL I (32K) or MODEL II (64K) • SCHEDULE TC T AX COM PUTAT ION 

WITH 	1 OR MORE • O U T U TO VIDEO OR LINE PAI TER 
DISK DRIVES • FORMA TS FOR TRACTOR F ED OR I NDIVIDUAL FORM FEED PRINTERS 

• AUTO A T IC M MOR'! STORAGE OR INCOM E TAX PREPARERS 
• I STANT LI N CHA GE 

ALL SPECIFICATIONS SUBJECT TO CHANGE • BUILT 1N ERR O R C H CKING 

-:1 fll(]M.PITTA- [JN.•f"C' 'c~ - - - -r::A~EOA~~1~;;LEE LINE ;:~~F;;sT 
l..J I •I hl•l.JLJ 	 • I D IVIDUAL FEDERAL and STATE FOAMSI 	 I 
._,... .-.. ~· · ~ "' " "'." ' . .. .. NEW TOLL-FREE : ~~:cTg~~;:;~~~:~is 


50 N. P AS C A CK ROAD ORDER LINE I 

• PLAS-TIC ov_ERLAYs____J

SPRING VALLEY . NEW YORK 10977 (OUTS IDE OF N .Y. STATE) 

PLEASE SEND ME: (800) 431 - 2818 * A ll orders pro c essed wit hin 24-Hour 
O IN COME TA X PAC A f$ l 995J * 30·Day m oney back gua rantee on oil oftware 
O INCO E TAX P~C B rS4995 J *Add S2-00 for hipping in UPS Areas 
O PROFE SSIO AL INCO E TAX PAC C ($99 95 ) *	 Add $3.00 for C.O.D. or NON-UPS Areas
O O DEL 11 PROFESSIO AL I CO E TA X PAC C 1$199 95 ) *Add $4.00 out ide U. .A., anodo & Mexico 

CREDIT C A"tD UMBER _____________ EXP DATE------ ­

HOUR~ 
StG ATUA E---------------------------~ _ 24 ORDER ~ 
AkE-----------------------------~ ~ LINE 

STRE ; - - - - ------- - -------- --- - ----- - ~ (914) 425-1535 

CITY _____________ STATE ______ Z IP ___ ____ 


Circ le 104 on Inquiry card. 	 BYfE D< • n>b.or J980 163 



No.17% 
Software with 
full support 
Purchasing our software is just the 

beginning. We then back it up with 

professional support: 

• Subscription to "LIFELINES" for automatic 
notifications of revisions! • Update service for 
software and documentation! • Telephone 
Hotline! • Overseas software export service ! 

GC(w.-~ c?/11f'vII~JI 
s:t;:: ;~=I A~-~~/ ':'"',::~ ;~ 

CP/ M" FLOPPY DISK OPERATI NG SYS­ OISILOG - As DIS T L l o Z1 1og. Mo s l ek 
TEM- Orig11al Research s opora!"'Q 'Sys,ein "' mn0t110111c; hlcs S6S/ S J0 
coohgumd for many OOPUla• rn1cro·cornplJl-Ors •} 

and d•sk sys1en.s SMAL/ 80 St ru c lurcid Mi! c ro Ass.embl~i
SySl-011''1 Vers..on PrJiOO " langUR'!Jfl- P;:icl<noc o l po werful general
Aoplc H" 2 x :l49/ NA pwpose IP.XI m Ac ro oroc.c"Ss.01 and SMALSol tCard• wnh ZSO $1ft.lClu red langLh1ge c.ompile• SMAL l!i nn .as·•I MICl~ll BASIC version 5 scmblor 1.:u,9u1J9 c.t w•1h IF ·THEN-ELS Ff.J ~ ~"110'11 hlrJh fC.SOhi llOfl LOOP-REPEAT·Wl·ll LE. DO END BEGIN· 

g1aptucs. ENO coost1ucts Nol COIUJ)tlhOlo \'nlh CP ,,1ur1Sl~r $11•.grc Ocr,s rty 2 .x 170/25 
VC1SJon 2 or gma101 S75/ S I 5

NO!lh Siar DoubletOuad 2 x 170/ 25 
170/25l~~ri~:r~~~ISk 241 1 ~ ~ 145125 PHO ENIX SOFT WARE ASSO CIATES 

1COM 37 12 lor MITS PASM' -l.00 rtl11c ro MSumhl<' r ltHOl l T Ol 
!18·2$10 Cor>Solc I •I 170125. 

•t mnemonics Gf!f1 r-r;i4c-s 1n1e1 hcK ro rmrtt oc re
1COM 3712 lor 3P1$/ AITS hxa1ablc code 1n cumc r TOL ObJCCI Module! 
S IO lormm Of PSA Rclocatnblo Oa1la,y Moctulc ! (>i 
Rev non-zero console l 4 , 170/ 25 • mm Suppo r ts lC .; I 1n:s.o rt1 on , con{llhon.11
1COM 3812 I 4 170/25 • bfanc:: l11ng w1th1n mAcros, 'ecurs.1ve ma<:m calls 
1COM 45 11/ Perlec D3000 2 x 375125 · · and pammote, passing S129/ S25 
M11S 3202/ Ma11 6800 1 4 14$125 
1 IC'illh HS · Hl 7 I t.l . 145/25 W: EDIT -Chi'Uacloi Ol1Qr\10(! tc.:t 1110 OdllOr l i'I 
Hea1h H89 1 4 145/25 g. n eludo~ n'l3CrO dOfir\1110n C3P.'l01h11CS- Hllndh·~ 
Keci1h 189 by M3gMlta 2 x .250/ 25 1n..<:oi111·W'I, fl"'lf"l100. %'-ru c:hinq block mcwc. f"1<: 
000 Sc1entibc CJ 2 x 2 00125 fot hies of <my lenqth Does not requ11c il 
OnY" C8001 S1andard 2 x 250125 CRT S1 29/ S25 
OTRny..~ C8M~~_5nhanced 2' x 330125 PLINK "-Two p.1s,~ d:is k · 1 0-~isk ll nk:'.'gc cdl · 

.S 80 -vvo:o 1 1 4 145125 v / tort londer wn1rh can p.rortuce re-PnUan 1 
TRS-80 Moct~l 11 2 11 170/25 ol ROM.iblo code C~n kl~k n-or1tanis thRI .a11· 
TAS·SO F\~l 11 - Corvus 2 Y. 2son s ~ 1argnr lim n <1v.111.1tlli" memory 01 oxccu11on 
Processor Technofogy ta1goled on anolhm mac;h1r10 Full lib1arv 
Haho~ II L 4 145n5 cnp.al)1• 1 1~s input c..10 be P SA ncb;."U:llll~-: Bl· 

Imel MOS Sln910 Ocnsr ly 2' :.; 170/ 25 o.my Moduf.fi TOL Otw~t .i«iuiP ™Microso1t 
ln,et MOS Double Density 2 x l70/25 REL tiltts Ou~pul C.'ln he a C()t,.: hie. lnrC>I tw :. 
Mtctopoli.~ Mod 1 2 x 200125 @': rilt'.t, Till otw~cl Mb(fl)IU' ()f P$.;' ROIOOllftt~· 
t 4'CtO!)OhS Mod II . 2 x . .<00125 Ill hlo S 129/ $25 

M~s~~ks':s~:rnSTO . . . . BUG" 1md ,, a uG· - zao 1ntPrac 11v~ m.ad 11n.r2 x 350125 •• 
1

The lollov-.-ing conftqumuons ate sth.Nlulcd .,CM" ' ~~~1 ~~1~:0u~~;~:~~1~:~~"1~\f1d~l~~:~ 
r lea~ soon: ..t .. <' 111.' e assi:trntil)' ~ rmiomonic:; compc11 ble \•Jtlh 
Nm lh Star Double/ Quad ~Q)J" PAS.Ml 0:,"1'~1 nl •C t.1 .1kpo11Hc:. <ind con<t111on.11 

Ohio~~.:~rhc C3·C ~ : ~~g~~ tr:ips. 'l1t•lc l•1'\c1no I t~'' mrouf)h ~C>:v1·~ ,~AV(';
•CO~ x • rs il suh51 ~1 ot But. JOO is us('(1 1n mcmCM ~ 

38 12 2 225125 iCO'.~ 451 I / Per tee 03000 2 x 375125. •mnN1 s.ih1At1nn!>. Sl 2'91S2S 

DI GITAL RESEARCH :::;;~~~~~~:. ~~~~=~mJ~~~~~e:,,h~~; 
IOI !Jfr. manrigcmenr and system m.'.IW1rertanco IJI P/ M - l ns.~~!lod t(>f s11li()l'1 <lnn~ly WDS·BOO 
Complcle sol ol Digrh1f Rcscruch ~ documen· .1uU•·P'0C(.15!'>lng OOnva hve of 1ho CP M or• 
'alron and a dd1ft01J l.H rmplcmentMJon notes rn era 11 ng s~slem Mrinual 1nc:ludtts Cf) t-.42 
elude</ Sy$rcms n'l8fhCd • and • · tndude flfm· documcn 1a11on SJOO/ S.50 
wa1oon2708Rn(1'J7'6 Sysrem.s marhed · .11'1· MA.C - 8080 M<Jcro ~so·ml 1lc r Full lnt1•t mnc:ro 
ch.JOO 5•MO media chatg Sysaoms morJ.:cd ,,, dof1n1 t!ons Psuudo Ops Include RPC. IRP. 
,., roqrnre tho spacial "' vc1srons oJ soft · A~PT. TITLE . PAGE . «nd MACLIB Pmducos 

ware m rm~ t.fjftJfog itte!rides lur1d1Arare ad· absolu 1P. hOx ou1pu1 plus syrnbal r:.hltt 11!0 101
dwon to allow 0111 standard v crs10;1$ ot uS<l lly SID M<I ZSID ISM below) S120/ Sl5
solrwarn to run under JI 

SI0 - 8060 Svmbol1r. drlll1qgpr Full Ir.aceZM DEVELOPMENT PACKAGE -Cons1srs 
'!> pt=1s$ count ;:ind breukpoin1 Dft9tlr1'1 I Sl1 r\oft 

.. ol ( 1) dlS Me ..-.e editor. \1lh glOOnt lf'ltcr and Has b~CklI i'.'tCC" ~ 1 n(J tllS.logr a.rn u1tltl1f"'> i.-mcn 
: 1nlra· ..ne factht1es. (2~ Z80 roloca1t1ig assem­ uS(ld v11tll A/IC. pio·NICS tun symhohc ~p&av o4 

bler. Z&tog/ Mostelo; nff'lemori1cs. COd'lcfrlrona.1 as· mc11,o- y falloC-15 arid CQH, 1li'd values S1 05/ S IS 
~'1bly .tJ/)(j cross rnrc,cnct: 1.ablo copabmht1cs . 
f3l • nk1ng loe1dor p roducing ;:i!)SQlu1~ fnlel ~x ZS I0 - 780 S~·mhoftC c1nhuqqer with ;1 I lt!a 
dis. II. ht.e S9S/ S20 '111rr•sor Sm S1.l0/ S15 
ZOT - Z80 MonHor Ocbug9Ct1 lC bi C['lk {l.11(1 

\i· o ii:: anuno ro91 s 1c's w 1lh s tandard Zdo9/ TEX - f~• 11 1 ouLPul k»m.i.tlrr l() CfP..<11e p.-q1n;'ll 
1 Mosrnk mr.emornc d1sass0fnbtv d1spl:iy:,. SJ5 ' ed. pag-e·numbcsud mid fU~l1 ht.'fl C<'>P't' Output 

wh en o rrl c r c d with 280 Dev c lopmenl C1\ft ll,. rhfQClf"d Lo piunct o r disk SIOS/ S 15 
Package 550/S 1 a OESPOOL -Uhhly !'MOt\~·' rrl 10 prorrn11 !>tmu11.1 

' n~ous ponlmg 110111 I ii:I ft la-s wt1tlo •t,r.<;lJl11lq
AVOCET SYSTEMS olho, progr.'mi~ S80/ S10 
XASM-68-Non·•nacrc eross·nsscmblet wi1h - - - - - - - - - - - - - - - - - - - - - • 
l'\Csted cood1 lKJnals and •ull ri.lnQO ol psou<M:i tiny C -1111eraclwo 1n 1 ~1p10 11vu -sy~wrn 1<H 
opetatt0fl'S A.'SSOfl\bl<tS l rom.s1.1rw1i'ltd Mol01ola • ~oachu 1q :;.1ruc1111 •(! oioqr;:1mm109 tf!Chn•quf"'> 
MCOSOO mncmon.es 10 In te l hE!A $200/ 525 ,.."'nunl mclLldPc; run soorco h.:;Mgs S 1OS/ 550 

XASM-6S -As XASM-68 ror MOS Tcdm~,_. BOS C COMPILER -Supports s1r1 1c 1 1 1r o1·~ 
MCS·65-00 series rnnoroon1cs S200/ S:2S ... u1M·fl~. 2 fhm<"r1o;;1cuu•t ilfrnv!io . l)Od'ltcrs 1ec:tu· 
XASM-48 - As XASI'. -68 tor ln l(?i MCS·48 l'nd • s1on aM overlays Fei3lurC>s opum1zed CCJ(le 
UPI-ii 1 tam1hes S200/S25 ~~gcnc r ~nrn. 'o'i)RL'tblct :!.•le<I bul1 0t~ ro r ILIU 110 . :isll1 
XASM-18 - As XASM-68 fot" RCA l 802 ~~ .· cauatJlhly 10 prOducu R0M..'l1Jlof" codo lnCILPl"h"'"'l s s ~ ?"macro p.a<:kilgr. to enable use• to prl>duc:e tmk­2001 25 able modut-es Iii MAC (soe unde r 0..91,i'll ft~ 

SCArc:h) Fl°"'lh:ng f)Ollll lunc1r0ns lulJ m n-Umo 
01STE L -Disk based d1 sa:..s.ornbla• 10 lf'llOI packago a nd muchmo code • bfa ry OOl11 C11S 
8080 o r DL1X1tan Z80sourcecodo. t1sh11g aod provl(ICd Linke r, hb rn1y milrH"l'QC• and lo:ictboolo. 
cmss rele rence r11os. ln~oJOf TDUX11,a.n psc..,JciO •nclUoded Comp1la1 lm;Jics m1t 1 ~t1ior~. sm1N ...,, 
Ol)S OJ)l'tOl'lr.'tl Autt$ Of) BOBO S65/ S l 0 llOl'tS .(I.I)'~ IOl~(JS S 1 4S/ S25 

l'IHITESMITHS C COMPILER- n 1e 11ll•m•10 NEVADA COBOL -Subsel ol ~NS l- 74 Feo 
L 1n $Y'i.1l"-m$ s trwfUO IOOl:S ProduCi"S tastN ... 1u r~ l.;l'1.I cnmp.l:moo .in(I C--.:("(;ut1on Mlh ~m.111 
• code I 1Mn a pse.Jdo·codc Pascnl with more ()t)pOCI m~utM H.,i;; ,,.X1fl'fll1{'(1 .11 11h11WIJ(. wlltl 
U1Clan~e t~'lo h11~ Ccnloflns. to lhe lu ll UNfX' J16 cJag1I accuracy f x1enctNI I O 1ncluo'.""J>s. rnn 
VN:i.lon 7 C r.gua.gn . t'l<""-.Cnbt.~fl l;v l< r 'il 1~i lJ lhu' dom access hJpc; :1nd <:',l 'Qtl""h:-tl tit~ n.t Jh 
and A1lc.ht€' . and m~kes ava 1t.1hleovC!1 75 unc-~ 11-.:NI a nd Vi1Hilble lf'nQ1h • "'f:ord~. :"!r'\f'J wiTe r " 
t1011s ror pN form1119 1/ 0 . slnng rniln 1puli1llon 11vf" acc<"p! ldr«pl~y v(>rb"i. C'i00f1 rrtnr m1~s 
ilnd S~Ot~Et Cli ll oc.c~ laon Lmka.bl11 lo iMtc.rosoU saqr.s 1111<1 rtPlmgH1nq fnctfl lt.P5 f"nhanc:P pro· 
AEt. 11 r.cs. nequu~ 60K CP/M S6JO/ SJ.O gram dev~loprnenl RNJHIH?S IJ 32K CP · M 
MICROSOFT 	 s ys tom S 1 ~9/Sis 

BASIC-80 - DISk Exlenclad BAS IC. AN SI 	 EIDOS SYSTEMS 
• co mp <Hlhlo w11h Ion~ vn ri~b•c nAmes 

KBASIC -M•cio,oll D"k Evlnmlod ~A SIC" WHI LF/Wl;NO, Chmning vam1ble leng1h h1C1 
l Y(.»1S1on '' 51 11'l r"C}rnlecl \ ..11h KI SS ,u'11·K,..,,•(ld•ecoids t. BASIC yer-StOn 4 .5 1 a1':.0 1ncl11(~don 

lndc:.: SPflu n l•il l nnct 01rec.1 AcC£1<;5 1114' m:indis~ 	 SJiS/$25 t1gemon1 ti~ 9 .1rkM1on:i1 .BASfC con~111,i_(',.:•.
BASIC COMPILER -LanguCl<le compa!1bla KISS 1n-rfu 1"'1'.I a~ •4•1oc:u.atll.f' ol0(1ulM lini\.11'1"' 

t w11h 0 ASIC·60 ,1~tl 3· •O 1tnM'" l.'l'1.1{'r o-.:M:.uh1on IO FOATR,,N -80 COOOL-80 And BASIC 
"' Pmd\1CPS standard 1>C"ro"1ol l 1Plocm.1bln b1· CCMPILER Specify CP '"' ..,,,.,SJon I ,i t"I 2 \ 

ni1 ry oulpu1 lnciudes f\: ACRO·OO A1soh:nk.i1bte when ordering ~Qv1r e-s 4RK CPI S58S/S4~ 
lo rORTRAN ·60 O• C OOO l.· 60 co a~ To llC-cn~oc~ uS("rS Of M1tr f'lo<;t')ll AAS IC -AO 
mOdul.,..oi, S350/ Sis ,~BASIC) S43SIS4 S 
FORTRAN-BO -ANSI 66 ~cxcep1 fm COM· 

,, PLEX~ plus m a ny t-lltcns•ons Includes mlioca•· X VB ASIC l n1N.1c1wo Pl ('I C <'~!'. Con l rCtl 
" tJblo obfecl con1pUer_ tl 11k1ng loader, llbraiy m lh 0ASIC - Full disk BASIC lo."tlur~ plus l tn1qu p 

rnanago• Also 1ncludos. 1ACR0·80 (Soll comm.and!>. to hAndlc byte rotale ;ind shift :111(~
h<:'IOWI 	 $4251$25 Ir\ luSI .ilnd l"'f' t l11N Av.ul:tblr 11\ ~CVt'r,)t \11.., 

COBOL·-BO - leYel l ANSI 7.1 '!'lilndmd piu~ Sl("IO"'l 

l mt)"H o f tcvcl 2 Full SBQtJQf'l l lill 1ola t1 vo. and lnl <'<JC'f ROM """'"'d S3SO/ S25 
• 	 imjo , od fire suppoft w1th Yi1~1 .1 t)IC' Mo o.iuics ln1"9"' CP I ~ 5350 1525 

Powntful 1n1Cf"<1c,1v ~ forma11cd scH.:f"ln handh™J E'\'.lrn<ird ROM o;cJA:L"11fN1 S4 SOIS25 
v"•1th ACCEPl <loci DISPLAY Y<!1bs Prog,am <l~nd('d CP S450/S25 
s1?gmronta4t011 tor e,:fl'ClJhOO o l ptogra111s t,1 r9or E>1endod Dl!il< CP M S5SO/S2S 
Th:\" 1ncmary and CHAIN C().lnm.1nd '\\"4 lh pi!· ln10Q0t CP M Run l mJ<' C'.ompd('r S3SO/ S1' 5 
r tl.11~• 1 4\1 !~MS.in~ Full Wpporl nJ CPIM "4?rsi0f'I Lx1C:m1("(1 CF>.I M nvo Tunr ("..omprl,..r SASO/ S?S 
2 Mes. l ncllJ!(jC-S M AC RO 00 lSOO abo 'l.'0) , hnk ­

~~Q~~::~a~~;;,.~c~u.mh: l1l)rary s';·o~j~~; 	 RECLA•M - A ut1lilv 10 \lalld;Ue media u nOf"r 
CP/ M Program lesL"'> a d1sl;PUe ('Ir h.'lrtl d1~1iMACR 0·80 -8090/ Z80 M~c r o ft ::i.Sc m lllc r 
surtnce JOI erro1:t; , rtos.t •rvllt(l lh1~ 1tn:()<'f f1"f'ltnn"t 

1 lntf"l ;ind Zllog mnornonic:!. s~•PJ'OflN1 r-tn1ocat· 
tn 11w11t1hl~ l1lf'~. an.:1 m-•m11lmQ con1 1nu~d" iJIJte hnk.able outpu1 ln:Jdr!t , l 1l"M:uy M rulr:1gor 
US.f\9C o1 the rf'rn:-.100C'r E5~c·nl ..a l · klr .1nv ha,f1 

nn~• Cross R f" ternnce Ln; 1 u' 111 11os 
desJi: FWqutrPS CP/ M Vf't~n 2 S80/S51nc ludN~ S 149/ S 1 ~ 

XMACR0 ·86 -8086 c ross assembler All BASIC UTI LI TY O'ISK - C onsts l s o1 (q 
M,1no :m~1 u t•lll'f lf?'l' ures o l MACRO.BO pack· Ii CAUNCH· ld - (A:'imp..."tC11ng U11~1y 10 r ~ducr 
ago Mrw:omon•cs satri r\tty mot11l1~d 11-001 lnlel 
ASM8G Com p a ttb1lt1~· lla1 a ~ hf'(t1 ~~;:~1~'~SiC~s~,'-·~:~C'~· ~e>gtt:~~~ 
t1V.'\ll.101(1 $275/$25 BASIC (2) OPF l ,N - OoublP p.1C!c:•~11 suhro11· 
EDlT·80 -Ve•'J rilsl rnndam ncccss tex• editor tines rm cornpu •no n mC"lcC'n 1 ran~ncJr>r11.11 

L ro r [ f':(I v.-.mor W1.1h<IUI lln.o r'lumbc?fs G lobal and func'l•OM 1nc1,1dni9 $.Qv.'lrr r()(l l , natura:l bg. IC'Q 

lnlra-hn~ C(Ml'lnl.10rlS SUJ)J)Ort~~ I f 1 f~} C011,j'l;\10 bas.P 10 , S.Ot:? , ~re Sll'\C. hV'fll}jholrc smr. hVJ)r1 
u, 1111r 1ncludoa S.B9 / S 15 bohc a1c si•~. <!le Furn~hcrr 1n Sl'lure!i" on m~ · 

kcuo :u'4'.1 docan1w1~rm1on SSO/S~S 

PASCALIM" -Comp;los c nh ;iric<.•cl S11100.11c1 
• P;iscal to compressod etlhci1•1u Pcoctc T.otrtll)' ~~1~e~1~:,-d~~~~c·~~J1'G&:S11~~:;~~ ,~~~ 

CP .1 M comp~llblc n.anoom access tilc-s Both FORT~AN and 011'\.f' r comc>J'll'blC' M1cr~l1 lrtn 
'(j ;:ind J2•btl lnJC!') ts Run.llJJlC aqor reocovcry guagf's Theu1 ~1itvt1bta r ycC"101;uns routines 111 ,1 
(;orwt"nt~I STR INGS OTHERWISE c: la.u~O o n ennble programs lochat.t1 10aCOM11~ _ 1e·1n""'' 
CASE;. CompreheoS.IVC! Jflill1lM1 (90 r)r ln<'Q­ comm.and line pi'\r . rnlC'~C'rS , ind 1 •."lfC'h ft IP ctuN · 

-.;nd~ SEGMENT prov1dM. O..,t' tl:1y s11uc:lum 	 t!'nes w1lh lull wt kt c.1u1 it tl1ltC'" Supph.r-.1 'c;. 
•NPORT OlfTPO~ r mw:t umyPf'{t htr>s ror n1b1· b:nk.:-.hlr mOOul~s. 1n ~ l'("f{'l!>-Oh Qolma1 S95/ S2'0 
ltdt)' 1:0 l~O'Q\..mes. ~6K CP.1 M Specify 11 soeo STFI ING / 80 sourcE! codn .1v.·ul~ t ! JI~ ·er' .1 :>) ZBO C f> M 0 1 3) C romcmco separaleiy- S29S/ NA 
COOS Sl75/ S20 
PASCA z zao !lo"Hl 'l.'(" t::()(l-0 f'ASCAI tom THE STR ING BIT - FO R TR4 rli,11,"lrr•-t 
01IPr Produco-s 0011m1zn<1 R 111)1(' r~-~11trt1AI ""' Slrmg hi'lnctltr'(l Rnulm.f'(,, In l1 r\(f 1111 fl'\ ~ 

r code All 1n1or1ar-1ng 10 CP.'M 15 through lflc move. ~epa ralf" conca1 1m~tc ;mrl toniii11. 
suppor l hl>rruy Ttlf' pBr"lt.lC)fl 1rvrur lfl.•, en11, 1u r.t>-1 Ch.,.r;'ICh" r ~ 1 11n ri.c: Tn1~ 1nr:i.,,ct1; C"mp:.v .. \' 
1(•!or.11mq ao;o;PfTibl(lf iln<1 hn.~PI ;m cl ~ouren e 1tm 1na 1('5 1hn prot>l,,.ms r1::;c;.oc•MN1 '" ·~ 

ch;uaclPr ~r r 1 no t1 ~nn1mn en FORTFV•'J
~~~1~ 11;~;1r.o~:~1'~,1~~~-~~:, ,.;~~;.~;,~'·~~~ 54r1,0tarrl w11h ' S1'>~~ucc S65 
CP i 1 S3~5/S25 VSORr - Vf'1 AAlll(" son 1mirr CJ <" ~~..,.~ll'm tflr 11, .,,rt
PASCAL/ MT S11h'Sel ol smoo:ud PASCAL ... IP~th f f"CQHIS v.1th f1-.: f"fi Ct1 \',lO:lhl? 1-nno·~ ­

"' GnmH.1rl'}s. n OMnt>le 80.00 mac:h 1ne codf.! h~tds. VSOAl c<1n br used as a S.lcinthtl,.,...,,, 
• S\'mhnhc debuggm 11lf'Juded Supp01 ls mlcr­ pacM;.;iQe fl• lo.1<k-r1 .ir1d C-i-llN1 ,1.: ri !;ut·1rou:1~..~ 

rujll procodu1os . CPI M hk.' 110 anlf n:;::omnlily trom C.13,\SK'..·7 \M,.--n. u~ l'S. ~ <.:•J01~111n" 
f;1nqua~1em!L"'!ac:e Raal v;tr1 t hl ~· · ~c.1.n n.i• A 0 . VSORT m;'.'lx1ni11 .~ l'I•• u~ •" ci t n-~ r t(•r sp.ar1' n·,.
~Olh.•.r,"t1 (.1 ll0,11tfl! I l'l()llll CM AMO H!ll • h ard•'t<U!" S.'lv1n<J ll'I(' , PA (')rl ctr ... ~ ,ln.rt r{"c:•n~inq I{ on ;nil'
t1o.;1hnq p('l1n 1 lnclu<l("S ~1r1ngs r.nurner~1•mns p1e-t1on o l s.or11f}fl RI-cord.If m.1.,, up 10 2"'"'
,'lni"1 h.."C()ld OOtri i'ff)es tk1ntJnl eicplmns OASIC· byt~s '°nq wllh a mil .. 1111um ~ 5 l1 '1fjc UPP' r 
PASCAL oonve1s-on Requ1rPs: 32K S2SO/S30 IO\\'ef case lra nsJallo n anr1 num,..r r r1.,•1 1 
A PL/V80-Co11c1se and prnvar lul l•11M'fu. 1qt' ICU !lUOOC'H l l~(I S175 S.70 

t ;1pp 1tcm1on &o11 w.1 r& Clf' vl-lorHtM"nt C..omplc .. 
procm11rnnmq pmt1lerns .:lrn •C'('lucir.d 10 s1m~ CPM / 374X ..... H.1~ tvll '•'"P"' f'lf L111r•t,...,,,.., , .... 
cxprrs!'IDns m APL Feahnos incl,M:llJ u~, lo 27K 0"'?1fP Cl, 11,.-ll.'lll'f' ,1u IRM ;l7J1 \'t'lh1m1• r!J-.f"f,\'f 

11c;l1vo V.'t)lk~ J) . I GI'?'. h llf"t l Yfm~'l!llf":;, d l ld)'S OI dlr~ctorv 1nlo 1m,1 ion ill'\CI 0011 lhi" a,11a ~•-: .,. 
uµ 10 B di ioonsu:>tts. f l1 Sk ""\"l1k!<.p:1cf!' ;mct cnpy IN\1S Prf1v1tt~ 11111 hlcl ti;:insl"1 l,1c:1 1t(>S ti" 
nt1f("ci h.hrary Tt1c r.ystcm nlso !!llpporls auxtl-. l\'l'Cen :.1 7.11 vnlu me ti .JILi S.l" I ',. .ino CP f.t 
•<irv procf!'ssors ror mterfarJnp 110 pOJl !i A~ lilPS Sl95/S10 
QU •Os ·18K C Pt t.4 .ind ~nal APL p11nl1nfl IOtOM­
n.11 or CrtT S500/ SJO 
ALGOL-60 PowNhl l lltnck·f>llL JChiri•d 1.1n­

1 tJ.m~ cornptlf"f fPahmnq ccOfW"ln11r;i t run·t1m1J 
.., ctyntm11c "'lloca 1r..,1 ol mrmo«y V-0 r con1~1cl 

42.t K !olal HJ\ .11 -i;)'0:. lf!111 1111pi.i•11,"'11hllQ :Uil't('IS\ 

all / .,l fl"l l 60 rcpor1 tcmurt•S. pd11 ... 111...1ny 11owurtut 

,..,_lipns.1()('15 1nd~1ct 1 ng surnq 11.1nc1 nq tllf~I d1 
 CPAi~~ 
addrn~s ItQ PIC S 1 99/ S20 
CBASIC-2 015k E1tlPnd,..,t OASIC N on- l'IASTER TAX - Pro-l)ssinnal 1a11. prE1p~'il'1...,.n 

"' lll1Nr1c:11 ..·e BASIC \' 1h lflSl"IUdo·cod~ cnmp1IPf • p r11q1.1m Prr•f>~r"'~ ..:c-h...OtJlf"';' A I' C D f F 
11'11 um 11mr. 11ilif' rrNf• l1 1r S11~•1)01[" lul• ~tit~ crnt· t G R •RP. SE. re ES ,,,m:l t.prm"' 210fi ~1 1 11 

1f01 (h1tlfVl11'1, tJ'l li'f'Jt'i 1lr1d f'll.lf'r1"1P{f J'lff'r:1... t{)fl 22 10 3 ·1 68 3!J03 2~1 ·~1 4t;;>5 -l7l . .i ;n: 
v.:in1blcs i:lc Vprs1on!:> o t C HUN to.r CP/ M \'t:!f· ,197'(J 56Q'1o .11'><16?51 J>r111111' ('~to J),~0'' r1• .l My 
SICJl1S I •1 3n.:I 2x1ncludod Otl rl~k S 1?0/S15' .;wa,l<1blo. p rr· prm1ed c:on lmuou:s. fo• ms nn 

ov~rlny:- or on C.l)ffll)\1·1c.-r qit-..nf'rnlf'd 1RS okn· 

M IC RO FO CUS prC1vArl rorm"' M~1111 1.wi~ chNtl h to.;1(\ly hl,...o; am! 
1.i;; 1n1Nnct1v1• \ ...,,,. CPA•"" r .1 NI nAL Lt- nr.1 nSTANDARD CIS COBOL - hN~I 7,1 COBOL 11 (<'l rt <" On-lowl S99SJSlO 

'Stilf'\ldnrd comptler fully vaai.r1.'11N1 by U S N.wy 
Am1u,1I Upd,Jtl' FE'e S350let:.;ISl()ANSI leU"el I Suppo11s milll)' r a lrnes to 

k-,.. ,,.1 2 1n.clu tlmg dyrt.1n11c k:lit<1mg o t COBOL ST.BNDARD fAX A.-.. .1.IXtvC I<' ' !'ChN!'Ulr• I\ 
t RC.O.E GA RP.SE TC~nd to•ms2 t fM~.1nr\ 

q r.am scgnv•1uc1 11on u11erac f1ve debu9 an 
inodute!'. illld a full ISAM hlr r.1cdrl'f Al so. t>rO· 

~d.t1 ,, 1o<:o. dnl'o(, nc•t 1.111H,11•1 rJ.1•n1 n1 .. 1..,~ 
Ole' S4951SJO 

tr•("t<'d rind unprolecled CRT SCfecn to1ma111ng 
pow~"rlul 1n1cr,'\(;l 1'l.'C (' l(l('il$1('1w~ [O ~oppo1 t pro· 

Ar~nu .. d Upd•.ru r ...., S17 ) 
h~._,,._ COOOI p1ocpall'1"; uM.'cf w 1m any dumb GEN~AAL LEOGEA 11 -0+-..i;,.qnr-a lor CPAo;.
lormm;il S8SO/S50 t S10"r>-:; CC"f11()1<>1e 1~ ITV"'l~h W• ' :i1"fod h•.,,h·,..~· r;t 
FOR MS 2 - CRT s.c ret? n {'0110' Outp1,,.11 •$ 1r3ns:lC'ltCm5 Gcne1atc-s hndr1Ct.Jl :slillC'111•'nr... 

' COIJOt. d .1Eil d05cttphons tor copymg 11110 C IS di::?p1~rnt1nn. lt).1n ;1morh1mrrM'l"l. 1ourn.1'"> rrnl 
COBOL pmgram~ A11•t)m.11re.111v cretl!PS d o"r~"lnces. sM1r>rn~~1ts o l di,1nucis 1n f .n,"tnr-1;iL 
quQfy •uxl llpdri1e 11mg1~m 01 mti-0.-ced Mes. pvsmoo an<t co111p1 1.111011 lc•1tNO:. Inf.lud o•-. 
U!OH~ CRT p1otac11}(1 anLt ~• l'};l)r() 1 t"C1cd :;c10-e11 p;:iyroll sys1om wllh .;rn1omil 1c po<;l.ng lo c1~n 
~rnnt..kh No Pfog1amm1ng a-:por1eocc r~ed~ or:tl l(l(iq•~ P·r1tw. p..'lyro11 11"<)1•1tl" r W"} o<:. rmd 
Oulp4,1I program duN:ny comptt1•f1 0y STAN· p..i.y1oU chocks $4'50 fS30 
llARO CIS COBOL S200/ S20 

Copyrtiaht 19~0 L~ lf"tin.1t A.-. ...oca:iol•·t; Nn ,,,.u Lifeboat Associates,1651 Third Avenue. NY, NY 10028 	 hon o l llus arlv,'"ft1.;;.J'ft\l'IH rl'l.ly llf' rr>proouc"rt 
\'11thou 1 1N p('"1m1sS1Cn

(212) 860-0300 International Telex : 220501, Domestic Telex:64093 
N eu i n d e r Sch wei z Lifeboat Associates GmbH, Ar>qc11'.,I' j5 r, \. J() [3,, l1 Te lefon 0 42/ 31 2 931 
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T/ MAK ER -PQW1)11vl new tool lor P'CP<l""il MAGIC WANO" -Wo·a PIO<: ssinq sys1em 
_..,fl" management repcMtS w•lh tabular data Makes r/ with simple, OJSy to use lull screef'l text ed1tm 
Q,J.W '1n~1letal n'Odellng projects easy Doycu wan4 a and powarlu1 prmt process.Of EdttOf has. all 

wee ty p1ol1t;i.b1..1y report? Sol up 1he tAWe and •' sl.ind~ud U<:J1C11'ag tuncir.on!i 1t\Cludn'"Q texl 1nscr1 
comptJtO Jus1 change1hcs:i1o~t1gureslOJ neo_xt ~ 3nd doLoto. ~I sn.arch and 1cptaco. blocJ.: 
Y1o'C'Ck and ccmrw,ito You h vc- a no-w rapo11• n'ICWn ::incl hbrorv hies IOI OO&or pl!lhJ text. Pnnl 
T/ MAKER mcludes a lull scrc-en cd11or kw PfOCCSSOI fonnatt1r.g commands 1nciudo au­
setnng up tables which pages le1t , fU9h1. up tomallC mUJg1n5, pagma11on. head'tngs & fool ­
nd down Ccimpute mdudes stan.da1d afllh- mgs , centered nnd 1ust1lred leMt Also piinls with 

~c~~ede~~~ ~:~c,~~n~~~,-n~~;~~x~~:: 	 ~:~; ro~~~~~~~~sro~~~11:~19a~ ';;';,o~~ 
mimma.. pro1&b0ns elc Requ11cs 118J( CPI .t run-11me 111onal lest.no !or vaned ou1put 
Cl3AS IC ·2. CRT To.minal wtlfl addressable Roqu1f~ 32K CP/ M and CRT 1erm1n:.\I wuti 3d· 
cu1sor pos1uon nq S275/S2S drc::.s:-tbl curso- S395/S40 

WHATSIT ? " -lnlerac••ve dn la·baso system 
ur.1n.g 1)$$00~ "rYO rngs 101orr1cvomt01ma,1on b~· ___ ,_ -,/ - ------------ -­
sullfecl Hn.snin9 end ronctom ACCCSS used f04 
last response Requires CBASIC-2 S1?5/ S25 IV~~~ 
SEUCTOR lll·C2 -0010 83"" Processor to 

t ere::uc andi m.(11n1A:1n m"lh·koy (1313 t>ases. ~a;ar~ls~ 
1i1 PrrnLs tOfmaue<t S.Ofled rcpocls with numerical 

PEACHTREE SOFTWARE" 
s.umm~ r1os or m.B1hng labol~ Comes w11h sam­

ple apphcm100 . lndud1n9 Sn•o~ AclMty. lnvO«'I · Geno-sol accoun11ng so!1warn IOt sm:i ll biusa· 

lor y, Pnvabte$. Receuv~bl~ Chocek Rcg.s1cr 1i nes.ses Each Pfoduct can be u-sed alone or w1~h 


and ChenllPa~1ent Appcm1ments. re Requtie~ 

CBAS IC·2 Supplo<>d 1~ sourco S195JS10 t ~~~~~~\~ :~~~?o:~~~~~~~~lld~d~1Qr 

GLEC TOR -G n.or~I l dgor op11 ort to GENERAL LEDGER 5530/ 540 

SFLt:CTOR lll·C2 1ruer:ic11vosys.tom p rOV1dtts. ACCOUNTS PAYABLE $530/$~0 


tor cu-srom,.zed COA Unique ct\Dr t ot trans.ac· ACCOUNTS RECEIW eLE 5S30/ S40 

t1o.n lypcs 1n!:ure propc1 doob&e enl{')' boo\:­ PAYROLL 5530/ 540 


eo-pin9 Gene1a las batancC!' sheels. P&L INl/ENTORY SG60/ S40 
scal<ttti.C'nts and tou m4·tJs lwo )'ear recOfd al­ 0 1IHU apphCtl l•Ol"I prOdu:ts SLJtipl:ittd 1n ~urCl· 
lows ror su.11omon1c.t ch r'MJCt'G 1n hn~l"IO-al pos1° 't ior M1cros.ol1 BASIC 4 SI 
l•on tepon Supph·ed '"' sowce Require$ t MAILING ADDRESS S530/ S40SELEC TOR lll · C2 CBASIC-2 and 56K 

PROPERTY MANAGEWENT S925/ S40Sy5te n' 	 SJ50/S'25 

GRAHAM-DORIAN SOFTWARE
OMA SYS TE MS 

CBS -Conr1gur~t1fo Business. S-ys tem 1s 
 a Comp•chens1ve ~ccounbng solh\•are .,.mllen int compreh l'\Si'Ve SCI of ptogmms fat de11n1n9 1 CBASIC·2 ...,,,d suppl1o<:11n. s.oureo eooo Ea-et, 
custom da!a Mes and apphcahon syst ms w1 1h· .. s.ofhvaro P:1Clo.,19e C.ln be uSC'd as ;i srJr\C1 · 
oul uSAng a t aronc svstem Of m1egm1ed v...1h lh-e GeneralpogramllltOg tan9uage such as 
OASJC. FORTRAN. ace MulC1pJe ov rtetds for aulomr1l .1c ac·Ledger •or poslmg lo tedger
"'·lth CilE\t Ill a.r S\.IPPOf'f (J SehlP progra•n cmrnts R~u 1c-s CBASIC-2 
cus om1.rns SY$1Cm 10 users CRT lU'ld orITTICr 
PmwJe'S fast and easy lfllcracJ1v dalil entry GE N R/\LLEDG ·R 5805/ $40 
and 1 lneval with tran&.;ict ion processing ACCOUNTS PAYAB LE $8051540 
nt: lg nnr~prog:amdooscomplelfcalcu· ACCOUNTS RECEIVABLE S80S/ S40 
&n110ns w11h stored .nnd dcuvO(J d31a record INVENTORY SYSTEM S5551S40 
selec11on Wlth mulllplc crnc11a_oorJ cu:s-1om l0t­ JOB COST ING S80S/S40 
m.11s Sampl:-e m\'enlory ilOO mcuhng rts.t s•y-s­ AP/IR1'MEN r MANAGEMENT S805/S40 
l cm:: included No svpport lnn9uogc CASH REGISTER $8051$40 
r<>quloed S3951S40 

POSTMASTE l=l - A comprchens1vo pack.J c 
11 !or ma1• hst mamtenance lhi"lt 1s comple1el'J' 

menu cl•wen Fea.lures lndutfe 'ke~d record 
cxrraC'hon ;rnd l\.lt)QI (.lroduct1on A lorm 1e11cr

MICROPRO PfCtgfAm 1$ if'IClu<tOd wnr.cn provides. ncai l ct!efs 
SUPER-SORT 1- Sott rncrgo ClfllC1Ctut1h•y <I'S on single Shf!'el or conllnU"ous form!:. lncludC!"S 

NAO rtlc- tf"iUlSla tor Reqwr~ CBASIC-2' ~~s~~c;~~tf~~r.~~ ~!t~J(~~b:,~~ S150/S20 
rocords with dar.i 1n buti'Jf v BCD Pac~ed Deci­
mal EBCDIC ASCII , lloillrl'IQ 8 h•cd Po>OI c" STRUCTURED SY ST EM S GROUP 
pooenl1;al f1etj 1us t1f1 d . 01c Evon va11ablc 
oumber or •1etds per record I S22S/S25 Complete m'e1act1..,e accoun•1ng soriware ror 

t husmess Eacti product ca:n be USQd Stant.I · 
SUPER· SORT 11 -Abo\•o avail;:aole as abso-­ nlone 01 w11h au1oma11.c oos,1ng ro 1ti.e 9'"'~('• :11 

' 	 !Ute ~r<>gr•m O'\ly $1751525 ledg~ r Each prOdUC1 is "hOrOVtjl'lly 1 lod tl.i'H'I 
S UP~R· SORT 11 1-As II w1thoul SELECT "'t"• ~ w~ll documoot~d 
EXCLUDE 5125/ 525 GENERAL LEDGER S820/S40 
OATASTAR - Pro losst0n.al forms conlrol enlf)' ACCOUNTS RECE IVABLE S820/S40 

1 and cti5pl.;iy S.J'SI m ~Of k. y ·IO·<Mlk da•., ettP· ACCOUNTS PAYABLE S820/S40 
Cure Menu dnvcn wnh bu1IHn arn1nQ ards PAVROLL S8201S40 
•npu111t-1d 11 \f1hie:n1on by lcnrJ1h. mask. attnbul~ INVENTORY CONTROL S820/S40 
11 c upp rcBse. IOw rcase. nv-11\C11c. 3U1(»dl.JJ) 
c:c • Buil1- 1n anthmol!'l-c capi'lblltt10'$ using kcyecl ----- -----...-...a.i i• . con~1:ln1 arid do11vC!d vnftJes V1s.ual leeef­ .·--- ---...-~­........ ii;i.i.in.:..­M6. lot case orlorm-., dc-SJQn F11 s cornp.a ribte 
w11h CPIM· MP/ M S.UPf.lO"e<I lon.yuago-s. Re· 

quir""' 32K CP 'M 5350/535 NEWSLETTER 

WOAD··STAR-Mcnu dnvon v1su11I •,•..ord pro- FROM LIFEBOAT 


1 c:esS>ng s:rs~em lo t u:sc w1U1c;rnrw1.11d 1Qrm1na1s 

LJf'.f:.l l l"J~ S 1 ... 1r11 1 l 1t• l ·.k 11\ •,~1 r1 •\.• • ~ ., ; -,r ·~ 1

Te..·t IO('"matt.ng per formed O'l s.crcen Fac11tti.es 
lh(• .,....,,ffiJ"> 1'1111 t rM"°f)"'1 : " 11•H uo:.:it l l r h 1-..•.._,...

1DI ltid pllglllii1e_page number 1us cry cenler 
~ 4 !;)0fl•1 n1•·1\ r1•\'t•,1nr1-, 10Qt: tll l '' o•.1"h 1 11 ! ~·11n,i.11un r_~and underscore User CM p11n 1o.nc nocument 
1 ~1oC' l 11 ~tJ'll1~• '01C"'.1 r '1 ""-hrt.•-1.' .'I'• · ( )(• ol-rur •It• l•

"· hJlc s.1mut aneou-s1y ad1l1"9 .a secood £cM 
tJI OUtj" •1"' Ult: ,11!1!1'+1111 o r lt.,llur1· ,kl'ld I 1 -11. ~h'" 

!ac1ht1-0:s int.ludo 9100.;tl seAr<h and fOPl.aee 
Road ·Wr119 to :)thor toxl f1tes Jioclo. move, etc Fa-alurc- ArUc lcs ! New SoUwarc ! Product
~Uq1.Jl•CS C Rt 1ur11W1"J Wlllh adc1rc-ss.;,b&o cursor Coinp:iris.01\S t rnro 0 1' C PtM User$ Q,rovp •c>0s1boning S445t S40 

SUBSCRIPTION INFORMATION: 
1 O()hon tor prOduchon mailing of per~ooahzed S,8 loi rwotvc isstJos lJ S . Cnna rta ~trld Mexico 
"°°"'1ern~ 1n m~V'l lists hom DATAS TAR or 

WORD·STAR ·LlAl~· M ERCE - As abo•~ W>lh 

S40101 lwotvc1ssoos all ol~r co1.mtrias 
NAO 	 S5?5/ S40 

52 50 lor o:ich o.i-.ci... 1s~uc U S CL1t1.Jdi:1 anti 
WORD· JIASTE R lO•I Editor - In on.o mOd« Mc:iuco 

1 ha !.upc-r&et ot CPl M s EO commands 1nc.lud· 
S3 60 IOI oacti h;ici.. J5S.JO a l 01hm count11f's

1nq gk:ti;JI S.CdCh•r'Wjl :iild rop1JC•"'1) tor wa1ds. Send COOck to UFELl ES. 16SI Tt)lrd Avonu'C'
iJOO ~1clo..-arcts 1n tire m Ytdeo mod , p10\ftde·5 

Now VOi;. . NY 10028 o r use ymu VISA 01tLAI scrOi!'n l?drlO, •01 usors w1'h $cut'll 3ddross· 
.1DJtt-·eursor 1orm1n;:tl SU5JS25 MASTERCARD- c<11! (212) 722-1700 

THE C PROGRAMMING LANGUAGE -Sy 
Kerni9han and A1Ectuc Tho s tanda1d textbcdl 

ANALYST - Cusloim:Zeddala entl')' and tC'Potl· 
t 1ng system USCI spocihes up 10 75 data 11ems. ~cl~- 1.':,,i~...,."oo~~~:i:,~eg ~~.~·05~~ 

per •ecord In f rne11v-0 cJ01a en·ry, felneval. STRUCTURED MICROPROCESSOR PRO­
and upda 1e lacll tly makes 1n lorrnanon GRAMMING-By lt\o authofs ol SMAL/ 80 
m. nag~menl easy Soph1s~~ea tod .rcpon 
9encra10 1 provides cuslom 1.zed 1ePOr IS us1 'IQ ~;~r~~~~u~~~~e~r~a~~·~~~S~~~~ 
.se1oc1ocJ rocord:s w 1Lh m u lhple level break· gull1)e .520 
pomt.s loi sommouz<111on_'Requires a chsl< sorl ACCOUNTS PAYA BLE & ACCOUN TSufl loly such as OSORT, SUPER-SORT or RECE tVABLE· CBA51C book by Osborne/I/SORT . S250/ S1S McGraw-Hin s,20 
LETTERIGHT -PrO<Jram 10 create. edtl and GENERAL LEDGER ·C BASIC b oo~ Dy
1~po lc trets 01Olh.cr docum~n•~ Ha!; fac1l 1ies 10 

OsbOtr'l@/M:Graw·Htlt 520
ai.ter display dc-1oto and move l~ lCI. with ~ 


vtdeo sc'oen ~csenuu1on l n1egr.aics wiU~NAD PAYROLL WI TH COST ACCOUNTI NG· 

ro1 lorrn IC ll C1r ma.1hng:; . .S200/ S25 


* ASl*ok* Os* e/M; r•w; ;
NAO - N.unc ar'ld Addreoss selecbon system 

1r 1c-rArJ1vr. mml 1-s1 ctC.al~on ar'M'..1 ma1111ona1ico 
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Speed is the essential dif­
ference between machine­
language and BASIC 
Adventures. 

hallways and darkened dungeons of 
Voodoo Castle . There is a juju man, a 
kachina doll (a likeness of the Count), 
a book for removing curses, and 
much more. For entertainment value, 
this one rates very high. 
• Pyramid of Doom takes you to 
an unexplored pyramid somewhere in 
Egypt. You have the key and can 
begin the search for a treasure under 
the watchful eyes of an ever-present 
nomad. This one is so good that after 
two weeks, I still haven't solved even 
a portion of it ... yet. 
• Ghost Town is an Adventure 
with a Western theme that has all the 
mystique of a John Wayne epic. The 
puzzle is one of the most rewarding 
and entertaining of Scott's nine Ad­
ventures. The maze is an authentic 
ghost town complete with sa loon, 
hotel, jail, boot hill and an out­
rageous piano-playing ghost. This 
one is great fun . 

Greg Hassett's Adventures 
Of note to Adventure shoppers are 

the differences between the machine ­
language versions of Adventure and 
BASIC-language versions. The latter 
are appearing n the market in ever­
increasing numbers. Speed is the 
essential difference . To most players 
of Adventures, the difference in ex­
ecution time is of little importance. 
To the Adventure cultist, however , 
speed is everything. With this in 
mind, the authors who write Adven­
tures in BASIC, ever in the shadow of 
Scott Adams and his beginnings in 
BASIC, are one by one graduat ing to 
machine language, blinking cursors , 
and (blinding) speed . One such 
author is Greg Hassett. 

Greg is a 13-year-old schoolboy 
from Chelmsford , Massachusetts. His 
eye for detail and wry writing style 
have placed his Adventures in direct 
comparison with those of Scott 
Adams. This is unfo rtunate fo r two 
reasons. Greg's work is often judged 
unseen and dismissed due to his age 
or the fact that most of his program­
ming has been in BASIC. When cri ­
tiqued on their own merit, however, 
the Hassett Adventures stand up well 
in both entertainment and value per 
dollar. 

• Journey to tl1e Center of the 
Earth is a perky little trip into the in­
terior of our planet. The earthdigger 
in which you are riding gets a busted 
Gonkulator, and you have to find a 
new one (or something to replace it 
with ) somewhere in the maze of tun­
nels in which you find yourself. Giant 
bugs and trea s ure make thi s 
beginner's game interesting. 
• House of the Seven Gables pi ts 
you against a wicked witch in a 
haunted house. More complicated 
than its predecessor, this program 
will be deadly to those who take its 
puzzle lightly. Unique objects of 
value and scenes of personal combat 
give a player his money's worth with 
this one. 
• Atlantis: If undersea is where 
you want to be, this one is for you . 
Personal combat is taken one step 
further with the guardians of trea ­
sures being fierce sea creatures. The 
entire Adventure is done under 
water, and it 's a lot of fun. Whirl­
pools and octopi and denizens of the 
deep await you here. 
• Sorcerer's Castle allows you to 
challenge the evi l sorcerer on his own 
turf. Well, if you can find your way 
out of the woods, you'll be just in 
time to fight and may even confront 
the evil sorcerer personally . Treasure 
abounds here, with ample puzzlement 
to please even the most demanding 
Adventure enthusiast. 
• In Enchanted Island. magic and 
mystery join hands to present an Ad­
venture of worth . The highly dif­
ferent flavor of this program would 
be spoiled by the presentation of any 
details in this review . It is the author's 
most challenging Adventure written 
in BASIC. 
• En chanted Island Plus: Like 
Scott Adams, Gr-eg Hassett also 
quests for the increased speed offered 
by a machine-language Adventure . 
This program has it a\1-speed,blink­
ing cursor, and an increased number 
of locations. This Adventure is a 
must buy. 
• Mystery Mansion summons you 
in a dream to come solve the mystery 
of a haunted mansion . Good pace 
and colorful descript ions are the sell­
ing points for this Adventure. It is a 
fast, well-written machine-language 
Adventure, and it should especially 
appeal to younger Adventure fans. 
• World 's Edge gives you a future 
where the Earth's pollution count has 
finally reached a critical level. You 
can save the planet from extinction 
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with 2.2 kg of APC-80 located on a 
small distant planetoid. However, the 
element is considered holy by the in­
habitants of the planetoid, so a fight 
is imminent . ... This is by far the 
most imaginative plot from Greg, 
who seems to love to add combat to 
his Adventures. It is also another of 
his machine-language Adventures. 

Radio Shack Adventures 
• Pyramid 2000, the first Adven­
ture from Radio Shack, is a machine­
language scenario set in Egypt. You 
explore the pyramid for gold and 
glory without the scrolling or blink­
ing cursor that hallmarks other 
microcomputer Adventures. Still, the 
authors have managed to work a 
much-used theme to its maximum, 
drawing a fairly complex and enter­
taining puzzle. 

• Haunted House, like its cousin 
Death Dreadnaught, deals not with 
gold or glory, but survival. Once in­
side the house, you are pitted against 
unseen enemies with awesome teleki- " 
netic powers. Levitating knives and 
eerie occurrences await the Adven­
turer here. Produced for Tandy Cor­
poration by Device Oriented Games 
of Dallas, this is an excellent offering. 

The Microsoft Adventure 
Microsoft Consumer Products , a 

sibling company to the Microsoft that 
has written so many versions of 
BASIC, has a very heavy version of 
Adventure available on disk only 
(most Adventures are suppHed on 
cassette tape) . It is reputed to be a 
copy of the original Adventure writ­
ten by Crowther and Woods for the 
Digital Equipment Corporation 
PDP-10. The original Colossal Cave 
is there, and there is ample room on 
the floppy disk for the over 400 elo­
quent descriptions. 

The Programmer's Guild 
Adventures 

One of the newest of the Adventure 
publishers is a little company called 
The Programmer's Guild. It dis­
tributes three adventures written by 
independent authors. Lost 
Dutchman 's Gold and Spider Moun­
tain are by Ted Li, and Death Dread­
nought was coauthored by Biff and 
Spudd Mutt [pseudonyms, I 
hope . . . . GW] of Device Oriented 
Games. 

• Lost Dutchman 's Gold is a Wes­
tern Adventure. In the Superstition 
Mountains of Arizona, you accom­
pany the ghost of Backpack Sam, a 
grizzled old former prospector, who 
knows the secret of the Lost Dutch­
man's mine. There are Indians, a 
stubborn mule, a ghost town, and the 
Superstitions, dark and mysterious, 
to keep you spellbound throughout 
the simulation. 
• Spider Mountain Adventure is a 
classic Dungeons and Dragons type 
Adventure that employs Shelob , a 
giant spider, as guardian of the many 
treasures of Spider Mountain. Armed 
with only a crossbow, you face ores 
and spiders in the maze of tunnels 
under the mountain. 
• Death Dreadnought, rated R by 
its own publisher due to extreme de­
scriptions of violence, pits man 
against an unseen horror that has 
devastated an entire alien battle­
cruiser. As the last living human on 
board, the Adventurer is required 
merely to escape. This, however, is 
no small task with a killer on your 
trail and an unsolved maze before 
you. This one is not for the squeam­
ish or faint of heart. 

Mad Hatter Adventures 
Mad Hatter Software, which began 

as a distributor for the Hassett Ad­
ventures, recently launched two titles 
of its own. 
• Sleuth is a detective story, a 
whodunnit Adventure with graphics 
and sound . The graphics consist of 
video maps of where you are, and the 
sounds are the primitive tink-boop 
sounds that characterize early sound 
effects for the TRS-80. 
• Quest uses the same graphics and 
sound techniques as Sleuth but is 
more of a fantasy Adventure. Neither 
held my attention the way the other 
Adventures reviewed did. Plotlines 
are thin and seem to be built around 
gimmickry rather than solid plots and 
programming. 

How to Write an Adventure 
Adventures are, first and foremost, 

puzzles. You (the Adventure author) 
must be prepared to satisfy the Ad­
venturer's lust for the unsolvable, 
while at the same time making it easy 
enough for the novice. 

Choose a recognizable theme. In 
Spider Mountain , for example. it is 
evident that the Mountain is the goal. 
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So, as the game begins, we leave the 
campsite, hiking as fast as we can for 
the m untains we see in the distance. 
An hour or so of looking for a way to 
find the treasure on the mountains 
soon convinces us that the goal must 
be inside or possibly under the moun­
ta ins. In fact, the author has 
sidetracked us away from the real en­
trance to Spider Mountain, but this is 
OK as long as it is enjoyable and 
related to the rest of the Adventure. 

Clues and equipment may be scat­
tered throughout the theme area . 
Their locations should not be obvious 
to avoid easiness, but they should 
also not be impossible to find . Avoid 
highly complicated si tua tions; they 
interrupt the flow of your game. 

Several minor or subtheme areas 
will spice up the game. It is not 
necessary to provide a lot of memory­
consuming action in the lesser areas; 
however, nobody likes an empty 
room (desert, etc), so at least put 
something there for your player's 
trouble . 

Scott Adams' use of subtheme 
areas in Strange Odyssey is one of the 
best examples of this concept. By 
breaking his Adventure up into dif­
ferent worlds, each with its own com­
plications and dangers, Scott effec­
tively entertains his audience without 
frustrating them. Some of the dif­
ferences among the stargate worlds of 
this Adventure are deadly , but not to 
the point of aggravation. 

Make sure that your overall theme 
does not duplicate an Adventure 
already in existence. Both Adams and 
Hasset t have extensive lines of 
Adventure scenarios. Mad Hatter 
Software and The Programmer's 
Guild, which have only a few Adven­
tures each, are both planning more. 

Research your settings. Make sure 
that your locations ring of authentici­
ty and that your descriptions are ac­
curate; otherwise, your reader will 
spend more time criticizing than play­
ing. 

Be certain that your Adventure has 
a large enough vocabulary to func­
tion well. If you add radical words to 
your vocabulary, be sure that provi­
sions are made for giving clues about 
them to your player. 

Be innovative. Don't wait around 
for someone else to do it. Introduce 
new features into your game. Make 
your Adventure unique in the 
marketplace. 

Above all , be entertaining. Your 
audience will come back for more and 

more if you give them their money's 
worth each and every time they play . 

Adventure is the product of imag­
ination appealing to imagination. It is 
not just the puzzle, or the theme, or 
the nonplayer characters and their 
personalities. It is a verbal tapestry of 
in terwoven phrases that whisk you 
away to magica l kingdoms of the 
mind . The computer becomes a tool 
of reaching that conveys you where it 
will. You go along eagerly, breath­
lessly, awaiting what comes next. 

Such are the worlds created by Ad­
ams, Hassett, Li, and all the Adven­
ture writers who have not yet been 
published. What they have in store 
for us next is anyone's guess. But I bet 
it's well worth waiting for. • 

Scott Adams Adventures are 
available on cassette tape for the 
24 K-byte Apple 11 or Apple /I 
Plus, the 48 K-byte Apple I! with 
disk, the 16 K-byte Radio Shack 
TRS-80, and the 16 K-byte &.idy 
Sorcerer. Write : 

Adventure International 
POB 3435 
Longwood FL 32750 
(305) 862-6917 

The Programmer's Guild Ad­
ventures are available on cassette 
tape or floppy disk for the 16 
K-byte TRS-80. For information , 
write: 

The Programmer's Guild 
POB66 
Peterborough NH 03458 
(603) 924-6065 

The Greg Hassett Adventures 
are available on cassette tape for 
the 16 K-byte TRS-80 from: 

Adventure World 
POB 914 
North Chelmsford MA 01863 

Microsoft Adventure is 
available on floppy disk for 32 
K-byte TRS-80 and Apples from: 

Microsoft Consumer Products 
400 108th Ave NE, Suite 200 
Bellevue WA 98004 
(206) 454-1315 

Radio Shack Adventures are 
available from local Radio Shack 
stores and dealers. 
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DG: Realizing the HS's Potential 

For the Engineer; Businessman; and Serious Hobbyist. 


Now Use Standard CP/M® 
Software 
OG's system enhancements provide for RAM 
in Low Memory allowing the use of the widely 
accepted STANDARD CP/M. 

Now Operation in Powerful 
Z80 R Code 
Our DG-80 Z80 " based CPU opens a new 
world of more powerfu l AND efficient 
languages and software. 

Powerful, Bank Selectable 
64K RAM 
Our high capacity, low power DG-640 64K 
RAM allows more efficient utilization of space, 
freeing your motherboard for peripheral 
interfacing. 

Now 4MHz Operation 
The DG-ADP4 allows for operation of the 
DG-80 CPU at 4MHz while maintaining 
compatibi lity with the H17 Disk System. 
Execution time of CPU intensive programs is 
reduced to half even before utilizing the 
enhanced zao instruction set. 

Increased Flexibility With New 
Monitor 
DG's FP8 monitor allows front pane l debugging 
of 8080 AND Z80 machine language programs 
in either hexadecimal or octal format. Maintains 
all PAM-8 '' entry points and features. All 
register sets available. 

The CG system enhancements for the Heath H8 computer are definitely a 
step above in price, performance, and factory support. 

THE DG-80 ZILOG ZBO®BASED CPU - $249.00 (Documentation Only $25.00) 
FEATURES: states for any or all SK blocks or memory • All ZBO ROM /EPROM. RAM • Includes many advancoo features 
• Compa!ltlle with Healh • HB llardware and software interrupt response modes available • Interrupt Acknow· for future expansion • Assembled . tested and guaran· 
• Z80 CPU - Enhanced instruction set • Provisions for ledge and Dynamic Memory Rellesh signals available on teed • Extensive operations manual and Z80 PROGRAM· 
up to SK ROM /EPROMand /or 4K RAM • Jump-On·Re­ bus • Frequenlly selected options by DIP switch or sol- MING MANUAL 
set to any IK boundary • DIP swilch se lectable wait derless jumper • Machined conlact gold sockets for 90 DAY WARRANTY 

DG-64D 64K - $529.00 48K-S480.00 32K - $431 .00 16K - $382.00 ,BK - $333.00 

BEST RAM EVER 

AVAILABLE FOR 


THE HB. 


FEATURES: 
• Up to 64K bytes capacity Oynamic RAM 
• Hardware bank selectable in SK incre· 
menls • Software bank selectable 1n 16K 
Increments through 1/0 port • On· board 
bank select/CPU ROM cl~able port. ad· 

dressable 10 any of 256 1/0 addresses • Up 
to 8 boards controllable tnrough one 11 0port 
(allows page mode operation) • Dn·board 
transparent relresh lor 8060 or Z80 micro· 
processor backoo up by asynchronous re ­
fresh upon loss of normal program execu­

tion. • 4 MHz opera tion with no w~it SI.ates 
required • l ow power consumption ­
less than 6 wans • Assembled. tested . & 
bumed·in 
90 DAY WARRANTY 

Documentation Only $15.00 

DG -fPS _ Morntor/ Utility package lor OG-80 CPU provides 16K CHIP SETS $49.00$69.95 functions of PAM·B as well as the following : (6·4116 Type Dynamic RAMS) for OG· 320 .0G-640 .Apple' . TRS-BO· . 
• Split Octal or Hexidecimal Entry and Dis- registe rs • Sup~rts STANDARD CPIM H88/ 89 • . and Pel • 

play • Z80 monitor features such as dis- provided by O·G as well as HOOS • Pro· 

play alternate register sels. d'splay index vldes firmware support for OG-AOP4 . 4 MHz DG-CM 01 - $29 .95 

registers . • '"Shorthand '" display of mem- hardware • Includes single step features ROM disable port for use with the lion with lhe DG·80 CPU and the OG·FPB 
ory contents pointed to by general purpose Heath· H6 compuler . Addressable to hardware/firmware package (NOT RE· 
Documanmtion Only - $15.00 tSource Listing Not Included) any of 256 1/0 ports. Allows the use of a QUIRED FORSYSTEMS UTILIZING THE.------------------------! full 64K of RAM when used in conjunc­ DG-640 MEMORY BOARD)
DG-ADP4 - $19.95 

DG-FP8/DG-ADP4 - TOGETHER - $79.95Plug-in hardware modification to allow 01:ieraUon of lhe Heath• H17 disk system with the 
Save on Comb1nat1on Purchase- Reg. $89.90DG·80 al 4 MHz . Requires the use of Ille OG-FP1l flrmware package. 

DG-320 - 32K - $339.00 -16K- $287 .00
STANDARD CP/M Ver 2.2 $130.00 -.dK - $235.00 - DOCUMENTATION $12.00 

CPI M 1s • re111stored 1raaemark or D191l•I Aosearch ol Pw l1c GroYe. Cahlorn11 11..1h. HOOS. HS. H88189 & PAM8aror091stered 1rademark5 or theHeath CompaJJY ZBO 15 a re1J151ered trademark or Z1tog 
Corp PET 1s a rev1stered trademarl< of Commodore Aj)ple 15 a reg•5tered tradem.ark or Apple Computer l RS·llO 15 • •ev1stered lr<demarl< or TAND~ Corp 
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Zork and the Future of 

Computerized Fantasy 


Simulations 

P David Lebling 

14 Pelham Te.r 


Arlington MA 02174 


CFS (computerized fantasy simulation) games are a 
new art form: the computerized storybook. Instead of 
reading the story, you play it. The author presents the 
story, but only as you squeeze it out of him by wit and 
brute force. It's lip to you to figure out what's going on, 
and the satisfaction of doing so depends on how well 
thought out the story is. To be fun to play, the story must 
be more or less consistent and complete. To a large ex­
tent, this means that the program that embodies the story 
must simulate the universe well. 

l have been involved for several years with Zork, one 
of the larger and (I would like to think) better worked out 
CFS games . The authors (Marc Blank, Tim Anderson, 
Bruce Daniels, and I) have spent a lot of time trying to 
make the universe of Zork as consistent and complete as 
possible within the bounds of the space available. The 
first version of Zork was written for the Digital Equip­
ment Corporation PDP-10; it eventually grew to strain 
even the megabyte address space of that machine. The 
game was completely rewritten for microcomputers and 
is now limited primarily by the size of a 5-inch floppy 
disk. Zork games swap data (programs and text) into 
memory from the disk as needed and therefore aren't 
limited by the size of the system's user memory. 

Standard 5-inch floppy disks store about 100 K bytes 
(some store more, some less). This works out to about 
10,000 words of English prose and a similar amount 
(about 40 K bytes) of code. This is large for a 
microcomputer-based program, but as literature it's still 
only at the short story length. 

Z ork is shrunk to fit into the micro-world by running 
on a Zork-language virtual machine. This means that the 

If you are interested in playing Zork: The Great 
Underground Empire, Part I, the game is distributed 
by Personal Software, 1330 Bordeaux Dr, Sunnyvale 
CA 94086 on foppy disk for Apple II and TRS-80 com­
puters. Zork games are produced by lnfocom Inc, 
POB 120, Kendall Sta, Cambridge MA 02142. Zork is 
a trademark of lnfocom Inc . 

code that is running while you are playing Zork is much 
more compact than the same program would be if written 
in machine language (on a Radio Shack TRS-80, for ex ­
ample). This is because the instruction set of the virtual 
machine is tailored to CFS games. For example, the Zork­
language instruction to move an object from one room to 
another takes just 3 bytes of storage. The other advan­
tage is that the Zork code is machine independent; all it 
takes to move Zork to another machine is to write the 
Zork-language interpreter for that machine . Such inter­
preters currently exist for the Apple II, PDP-11, PDP-10 
and the TRS-80. For more details about the Zork­
language see "How to Fit a l.arge Program into a Small 
Machine, " by Marc S Blank and SW Galley, July 1980, 
Creative Computing. 

Even using a disk to store parts of the game, the 
PDP-10 Zork was still too large for the micro-world. As a 
result, we split it into two smaller, independent games: 
The Great Underground Empire, Part I, and The Great 
Underground Empire , Part II. each of which is a self­
contained program. There was room left over, so we add­
ed some new problems to round things out. 

Still, a lot of universe can fit into a microcomputer and 
disk. Zork "understands" a useful subset of English 
(mostly imperative sentences), including sentences as 
complex as "Put all of the books but the green one under 
the rug." The Zork vocabulary is over 600 words and in ­
cludes 100 verbs. A parser this powerful is a good-news/ 
bad-news proposition. On the one hand, such a parser 
makes possible the implementation of subtle and realistic 
problems. When the most complicated sentence you can 
understand is "Drop uranium," you are limited to pro­
ducing certain types of situations. If you can say "Tell the 
Robot 'Put the uranium in the lead box'," then the game 
can become more interesting . 

Zork has a fairly complicated parser for imperative 
sentences. It endeavors to reduce its input to a construc­
tion of: 

<verb> <direct object> < indirect object> 

where the objects are optional. Prepositions are folded in­
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GO 16-BIT NOW-WE HAVE MADE IT EASY 


8086 
8 Mhz. 2-card CPU Set 

$595WITH 86-DOS® 
ASSEMBLED, TESTED, GUARANTEED 

Wi th our 2-card 8086 CPU set you can upgrade your Z80 8· 
bit S-100 system to run three times as fast by swapping the 
CPUs. If you use our 16-bi t memory, it will run five times as 
fast. Up to 64K of your static 8-bil memory may be used in the 
8086's 1-megaby te addressing range. A switch al lows ei ther 4 
or 8 Mhz. operation. Memory access requirements at 4 Mhz. 
exceed 500 nsec. 

The EPROM moni tor allows you to display , alter, and 
search memory, do inputs and outputs, and boot your disk. 
Debugging aids include register display and change, single 
stepping, and execute wi th breakpo ints. 

The set includes a serial port with programmable baud rate, 
lour independent programmable 16-bi t timers (two may be 
combined for a time-of-day clock), a parallel in and parallel out 
port, and an interrupt contro ller with 15 inputs. External power 
may be applied to the timers to maintain the clock during 
system power-off time. Total power: 2 amps at + 8V, less than 
100 ma. at + 16V and at -1 6V. 

86-DOS' " , our $195 8086 single user disk operating 
system, is provided without additional charge. II allows 
!unctions such as console 110 of characters and st rings, and 
random or sequencial reading and writing to named disk files. 
Whi le it has a different format from CP/M, it performs similar 
cal ls plus some extensions (CP/M is a registered trademark of 
Digital Research Corporation) . Its construction allows relative­
ly easy configuration of 110 to different hardware. Di rectly 
supported are the Tarbell and Cromemco disk controllers . 

The 86-DOS0~· package includes an 8086 resident as· 
sembler, a Z80 to 8086 source code translator, a ut ility to read 
files written in CP/M and convert them to the 86-DOS format , a 
line editor, and disk maintenance uti lities. Of signi fi cance to 
Z80 users is the ability of the translator to accept Z80 source 

8/16 16-BIT MEMORY 
This board was designed for the 1980s. It is con figured as 

16K by 8 bits when accessed by an 8-bil processor and 
configured 8K by 16 bits when used with a 16-bit processor. 
The con figuration switching is automatic and is done by the 
card sampl ing the "sixteen request" signal sent out by al l S­
100 IEEE 16-bit CPU boards. The card has all !he high noise 
immunity features of our well known PLUS RAM cards as wel l 
as ··extended addressing··. Extended address ing is a replace­
ment for bank select. It makes use of a total ol 24 address lines 
lo give a direct ly addressable range of over 16 megabytes. 
(For older systems, a switch will cause the card to ignore the 
top 8 address lines.) This card ensures that your memory 
board purchase wi ll not soon be obsolete. It is guaranteed to 

code written for CP/M, translate this to 8086 source code, 
assemble the source code, and then run the program on the 
8086 processor under 86-DOS. This allows the conversion of 
any Z80 program , for which source code is avai lable, to run on 
the much higher performance 8086. 

BASIC-86 by Microsoft is available for the 8086 at $350. 
Several fi rms are working on application programs. Call for 
current software status. 

All software licensed for use on a single computer on ly. 
Non-disclosure agreements required. Shipping from stock to 
one week. Bank cards, personal checks, CODs okay. There is 
a 10-day return privilege. Al l boards are guaranteed one year 
- both parts and labor. Shipped prepaid by air in US and 
Canada. Foreign purchases must be prepaid in US funds. 
Also add $10 per board for overseas air shipmen t. 

run without wait stales wi th our 8086 CPU set using an 8 Mhz. 
clock. Shipped from stock. Prices: 1-4,$280 ; 5-9, $260; 10-up, A_ eottle Computer Products, Inc.$240 . D 1114 lnduslry Ori11e. Seattle. WA. 98188 

(206) 575-1830 
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One method of dealing with players who 
are "killed" in Zork is to resurrect them 
in a forest. 

to the verb, which allows Zork to differentiate 

>PUT BOMB UNDER TROPHY CASE 

from 
>PUT BOMB JN TROPHY CASE 

(Lines beginning with > are the player's input.) 
Similarly, adjectives are used to distinguish among 

several books, doors, or any collection of like objects. In 
conjunction with all and but, adjectives provide powerful 
constructs: 

>TAKE ALL THE TREASURES 
>BURN ALL THE BOOKS BUT THE BLA CK ONE 

The parser also allows the player to be laconic, if he so 
desires. If only one object in the vicinity fits the verb he 
uses, it will be selected and the player will be informed: 

A menacing troll brandishing a bloody axe blocks al/ 

passages out of the room. 

>KILL TROLL 

(with sword) 


UPGRADE your H9" for a fraction of the 
cost of a new terminal with these features. 

FLICKER FREE Sitilii.H ~ IT $751 95 & S~EWIDlEO 

II CoJ",.,blilll would ,,,."' h•d lo w•it lo• M1 Ht op•r•lln9 a l 600 b•ui:I. lu m l•t.• l'ICll have 
d lttou .. eu·cl A m il tic•. Al 1.u t ..-ou r c~r.mp.u l e r c1fl commu1•d<• t• .. 11n y1>11r HO • l•h l t 1111c1 

,,.,,, , 1"'800 b4o\ld l w 1u1io1,11 1 ~ h • I .11n110 \l ln9 ' ' ' ' ''" 11111eut.1o l th a l caut-•U l tie 'IC"'•*"' 10 Hat h 
al .. , ,, o r••t• r Ln•n " 0 0 b .. \lo. F•• lu u,un91-. f u .1e1 p r 1>11nm elec-utlo" C1on1 t l rwiei. 

CURSOR CONTROL S 20.GS K IT S 34..9!) "SSE l!.ll OLE D 

W.hr llmU r(luf CIUltJ UI to CGlfl HI C.. llY• ""et • o r YOIH l ermlt1 0 11' CUA.SOit CO N TROL • I · 
J;owf YOll• cc:irn p11 r111 f fl> mo"'• l l'I O C1,1U0-1 .lfl ) •l'l• r • o.n Lhe IC:Hte,. , A i;Sd '"• ' p 101a<11lc;in•I 

li>uc.n t o your dl•P l• "r • 11 '11 u 1111Zl"D maslll " IJ le c:tt ri l c:iu • " · F ul'c i to n 1 •nct u d•d a.re. l e l t . 

•l'llll, u p , do• " · '' '' • ndi rlg tii l 20 11111a c 11 :.:, h 1un• al\ d ,. , .. ,. ci•v• ­

GRAFIX $51>.'U5 l( t l SH iS AS5E M(H. llCI 
Op'"• wri.ole new w61 ld IO y 1>111 o .. 1p u 1, Th• Qtl ~ l'd<ll d lapl a r ca111at:1ihllH aol CiR.JiF I X 

• ll ow yo!OI •o i::r e a .. d< l• ol er• "•"•' tl• rou ~1>1t. i lb•• <ii\ '"'• k !(I . 

LOWER CASE ENTRY 
N iht yeu ~•11 ii lllto r t.o w• t ~••• cba r a cl•n f r o m tr. it lri •ortio• rCI . I< S.1\0 1 Loe .. .,, ., a llOW'I 

l h• ..•yb(le td i O o p• ra O •• t he da"d lf d H O lt eybo81d 01 l o oene1.e l• UJIP• I "°"D lowe r 
c: 111 d •J1• n dd ,. 1J " p o o lh • Sh i rt ll:•r •a pu • "o rm a l l rp •wr ll er. 

SJoll ,77 4SSE M8L ED LOWER CASE DISPLAY 

:5 J2. 5 D S E T 4 AR R O W S 51.00KEY CAPS 

Full Six Month Warranty- 24 Line Compatible 

NORTHWEST COMPUTER SERVICES, INC . 

8503 N..E . 30th Ave. 


Vancouver, WA 98665 

(206) 573-8381 


.1~9 Is 1 r •iill"'te"<I 1t;i.od•rn;i 1 ll of H •:t l h Co . U " STEil CAhtl ..... c1 Vt SA w•lcom. _ 
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If the meaning is not obvious, the player is asked to 
clarify, and the new input is added to the old to produce a 
complete sentence. This can go on indefinitely: 

>OPEN 
Open what? 
>DOOR 
Which door do you mean? 
>THE TRAP DOOR 

For more details on the Zork parser and internal struc­
ture, see "Zork: A Computerized Fantasy Simulation 
Game," by P David Lebling, Marc S Blank, and Timothy 
A Anderson, in IEEE Computer, April , 1979. 

On the negative side, having a clever parser means that 
the player may expect almost any concept to be 
understood. Unfortunately, only a small number of con­
cepts can be implemented given the available space. 

Some concepts tha t Zork does implement are: 

•Properties: Objects can have properties or attributes, 
some of them changeable. Lamps can be on or off , 
treasures valuable or worthless, villains fighting-mad or 
peaceful. Some of these properties never change; a con­
tainer is always a container, for example . But other pro­
perties can change; for example, some containers may be 
opened and closed at will. 
•Containment: Objects may have contents. Bottles can 
contain water and be open or closed. Some objects are 
transparent. Some objects must be unlocked before they 
can be opened. The capacity of an object is limited . (For 
example, a paper bag won't hold as much as a bucket.) 
•Weight: Objects have weight. A solid gold coffin 
weighs a lot more than a newspaper. The amount a 
player can carry depends on the total number of objects 
carried and on the to tal weight of the objects and their 
contents . 
•Position: An object may be in, on, or under another 
object. 
•Vehicles: The player may be in a vehicle which is 
traveling through the locations in the game. In addition 
to the player, the vehicle may have other contents 
distinct from the player 's belongings and the "contents" 
of the location. 
•Time: Game events may be scheduled to happen at ar­
bitrary future times. Time-bombs may go off, matches 
burn out, lanterns grow dimmer, and so on. 
•Actors: Actors are other characters who have roles in 
the game. They may fight or choose not to. They may 
speak to the player or be spoken to. They may move 
around or stay in a particular place. 
•Fighting: The player may engage in combat with other 
inhabitants of the game. He may be wounded (affecting 
his ability to carry heavy loads) , or he may kill his oppo­
nent and retrieve the opponent's weapon. 

Every object in Zork has a pointer to its location 
(which may be "nowhere"), which is its parent; a pointer 
to the next object in the same location, which is its sib­
ling; and a pointer to its first contents, which is its first 
cl1i/d. Thus, a container points to its contents, and the 
contents point back to it. 

One result of this implementation is that an object can 
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Thousands of Software Hows '"users agree - SolrwareHows 

products set a new standard of excellence for solut ion-oriented 

software. Instant installat ion for your system, powerful "word 
 Vr-rsaSo rt ""' 
processing-like" editing faci lities and consistent operating 

leatures make this Solu tionWare'" the only serious choice for 

your needs. 


Why settle for a piec 
when you can have 
the whole pie?! 

At last! An integrated system of business 
software ideal for l'.2!!.J 
How often have you purchased software 
only to be disappointed by its fealures or Cost 

Acc-ounlin
frustrated by the inability of lhe different 
programs to work logetherl Are you tired 
of entering the same data into your fur:: 
chase Ordering System when a part is or­
dered , into lnvenlory when ii arrives,Payabl8 
when it's invoiced and General Ledger when 
it 's paid for? Can you easily link your Account­
fug Data Base with your word processing software 
to create personalized letters, reporls, notices and 
announcements1• Does your Point of Sale, Order 
Enlry software also save a keyed file which may later 
be Sorted for over 60 customer characterislics and used 
to generate personalized sales literature? 

If you don 't like your answers to these questiom, your accounting 
software is costing~ money! 

The Data Base Integration'" System from SoftwareHows'" does all 
this and much more! This newest software product offers the 
perfect blend of performance, price and flexibility. Every single 
transaction feeds your master records. This common data base 
approach organizes !ill your business information so that every 
module is fully interactive. The result of th is vast and easy lo use 
data base is unique. You'll be amazed at how much better you' ll 
understand the operalion and cash flow of your business! And 
better understanding means better planning - and higher 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 invoice control in a jiffy, while Payroll with 
Cost Accounting does your payroll and provides cost effective­
ness data. All packages fully interact and are self-checking. The 
amazing Order-Right •• order entry system and MicroDaSys In­
ventory, give you one of the most complete sales management 
and material requirements systems available. Output is processed 
with lightning speed and meticulous accuracy : invoices, shipping 
labels, charge slips and COD tags. Orders automatically interact 
with Inventory and Receivables. If your slock is loo low, Inventory 
recommends the best source of supply and approximate prices 10 

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 seven packages! Now there's a deal too good to pass up! 
It includes over 1500 pages of user documentation, and a supply 
of computer forms . With our unique DBI Installation Program, 
getting the complete package up and running on your system 
is a bree:ie. Best of a ll , complete CBASIC source code is included 
with every CBASIC package. Curren I disk formats include 8" soft ­
sectored, SH hard- and 50ft-sectored. 

Call .QI Write for the SolutionWare'· lo meet 
your software needs - today! 

D Ask your dealer why our 
business software 1s the bestl 

D 	 A Complete 200 page Overview of all 
Software~ows So1utionWare is yours 
for just $75, refundable with purchase. 

cfNf>ial of MicroDaSys 

PO Box 36275 Los Angeles, CA 90036 
(213)731-0876 TWX:910-321-2378 



Circle 114 on inquiry card. 

EXTENDED DISTANCE 
EIA RS-232 DATA CABLES 
AT LOW PRICES! 
12 conductor coble $15 plus 50¢ per foot 
18 conductor coble $16.50 plus 75¢ per toot. 
25 conductor cable $16.50 plus 85¢ per toot. 
These low capacitance cables enable you to extend the distance 
between your modems and terminals up to 250 feet - wi th no 
line drivers. They're available in male to male , male to female or 
female to female connectors. We' ll make them to specified 
lengths. Quick delivery. Phone or write in your orders. 

n INTERNATIONAL 
7 Wellington Rd .• Lincoln, R.I. 0 28 6 5 DATA 
Toi. 140 11333 ·6200. TWXl71 0 1384 · 19 11 SOENCES, INC. 
E.xport: EMEC , 2350 S. 30th Ave ., Hallandale, Florida33009 Telex 51-43-32 

-~URTLES------

Fan1 as1ic<Jlly fun. 111 Te rmp ln'" ·1t 1r1le rolls . tJlinks. IJ<'l ' J)S . ctraws. 

and re • I . Learn. 1cacl1 and d ern< ns1 ra1c geonw l r)'. <1ssernbly 

and l1igh leve l p rog ramming . li fe scie11ces . r\ rc i fici<1l ln1e lligc nn•. 


Interface lh i small h o m e robot 10 T HS-80 . r\ PPL E. DEC- any 

d igi1al co mpu1cr 1no 1 inc luded). 


Send !or b ro t1uw ancl rirJccs. 


T e rrapin, Inc . 
678 Massac husetts Ave. # 205 
Cambridge , Mass. 02139 

Terrapin. Inc. 617·692·8816 

be in only one place at one time. Things like water, which 
can potentially be infinitely finely divided, are difficult to 
implement in Zork for this reason. Consequently Zork 
has two "water" objects; one for water in general (flow­
ing in streams, filling reservoirs, leaking from pipes) and 
one for water in the player's possession (in a bott le, for 
example) . In handling water, the general sort always 
eventually ends up as the specific sort, and exceptions 
aren 't tolerated: 

>FILL BOTTLE WITH WATER 
The bottle is now full of water. 
>POUR WATER 
The water spills to the ground and evaporates. 

Another aspect of containment involves problems of 
weight and capacity. The weight of an object must 
always be the sum of its own weight and the weight of its 
contents. Naturally, each of the contained objects has its 
weight calculated the same way . On the other hand, the 
volume of an object is filled only by the size of the objects 
directly in it. 

LOOK 
You are in the magic boat. 
The magic boat contains: 

A shovel. 
A lamp . 
A solid-gold coffin . 
The solid-gold coffin contains: 

A brown sack. 
The brown sack contains: 

A lunch . 
A clove of garlic. 

Of course, containers have other properties . They can 
be open or dosed, opaque or transparent , locked or 
unlocked . 

>INVENTORY 
You are carry ing: 
A glass bottle. 
The glass bottle contains: 

A quantity of water. 
>DRINK WATER 

1 can't reach the quantity of wafer. 

>OPEN BOTTLE 
Opened. 
>DRINK WATER 
Thank you very much. I was rather th irsty . 

The concept of a surface is implemented as a special 
kind of containment. Objects which have surfaces on 
which other objects may sit are actually containers with 
an additional property of "surfaceness." 

Vehicles are an even more specialized case of con­
tainers. A vehicle has a property called the action proper­
ty that is allowed a chance to give special handling to any 
input of the player. For example, a spaceship vehicle 
might want to restrict the player's movement during the 
acceleration phase of a flight or prevent him from taking 
objects that are outside the ship . 

Possibly the most useful concept in Zork is that of 
time. An arbitrary event may be scheduled to occur at an 
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arbitrary time in the future: for example, the discharging 
of the batteries in a lantern is controlled in this way . 

Introducing time also introduces some problems. If an 
event is scheduled, the circumstances under which it is 
valid must be coded into it. Otherwise, the behavior of 
the game can appear nonsensical. Suppose the player 
lights the fuse on some dynamite. If he sticks around, he 
will be blown to smithereens. He runs away, only to find 
that the dynamite has apparently followed him . He still 
gets blown up because, when the explosion happens, the 
program doesn' t check to see if he is still there . 

One method of dealing with players who are "killed" in 
Zork is to resurrect them in a forest. In an early version 
of Zork, it was possible to be killed by the collapse of an 
unstable room. Due to carelessness with scheduling such 
a collapse, 50,000 pounds of rock might fa ll on your head 
during a stroll down a forest path . Meteors, no doubt. 

In an effort to introduce a little more randomness into 
what was at one time a deterministic game, we added 
fighting. The player was allowed to attack any of the 
monsters or other characters he encountered during his 
travels. The scheme we implemented is conceptually sim­
ple. There is a range of possible outcomes for any attack, 
either by the player on a villain or vice versa. You can be 
killed outright, knocked unconscious, wounded, wound­
ed seriously, staggered, or you can have your weapon 
knocked from your hand. 

The villain, each time it is his turn to riposte, has the 
option of parrying or turning and running (if he is not 
limited to one room, as the troll is). Some weapons are 
better against certain opponents than others . The relative 

DEC LSI-II 

Components 

Dependable service 
at discount prices 
Domestic 
and Export 

m•ni \!o(~.~~ 
Larnpuier Supp~•ers, ~nL. 
25 Chatham Rd ., Summit. N.J. 07901 
Since 1973 
(201) 277-6150 Telex 13-6476 

1111111111111fiiiiifflliil I" 


strengths of player and opponent figure into the outcome 
as well (the player's strength is a function of health and 
progress in the game) . The results are a selection of ap­
propriate messages describing the fight as it progresses . 

>KILL T HIEF WITH SWORD 
Clang' Crash! Th e thief parries . 
>AGAIN 
The thief receives a deep gash on his side. 
>KILL 
TJ1 e thief slowly approaches , strikes like a snake, and 
leaves you wounded. 
>ATTACK 
The thief is disarmed by a subtle feint past his guard. The 
robber, somewhat surprised at this turn of events, nimbly 
retrieves his stiletto. 
>KILL THIEF 
A good stroke! Blood wells down the thief's leg. You 
ev idently frightened the robber. He flees , but the contents 
of his bag fall to the floor. 

Well, he may live to fight another day, but you 
recovered some of his booty . Fighting in Zork is pretty 
primitive when compared to real life or even to a "melee" 
in the popular game Dungeons and Dragons. You could 
make combat more elaborate, and in fact there are CFS 
games that have gone in that direction, producing quite 
realistic "hack and slash" games . 

Possibly, the most enjoyable aspect of writing Zork 
was designing the other characters the player may en­
counter . Zork contains various other actors , including a 
troll , a thief, a wizard, various monsters and friendly 
gnomes, and a beautiful princess . Some of these are pret­
ty simple. The troll is basically an obstacle. He doesn't 
move but merely bars the way and must be defeated by 
force of arms. 

The thief, on the other hand, is embodied by a complex 
program . After a while, he begins to take on a personali­
ty of his own: the slightly down-at-the-heels younger son 
of a noble fami ly, perhaps. He is cultivated but has a 
rather nasty sense of humor . For example, his idea of fun 
is to foul up the standard Adventure maze-mapping 
technique of identifying rooms by dropping objects in 
them. When he finds a player doing that, he will wander 
around switching objects, no doubt chuckling all the 
while: 

You are in a maze of twisty little passages, all alike. 
>DROP KNIFE 

Dropped. 

Jn the distance , you hear a voice saying, "My , I wonder 

what this fine rope is doing here ?" 


Some actions of the thief are motivated by the charac­
terization; he is unlikely to kill you during a fight if he 
knocks your weapon out of your hand- too well bred. 
On the other hand, maybe his thiefly reflexes will get the 
better of him . . . . Many of the thief's actions are 
motivated by simple probability. There is a certain 
chance he will stop in any room while roaming around, a 
certain probability that he will steal any particular object 
(h igh for treasures , of course) , and a probability that he 
will decide to attack the player. His behavior, nonethe­
less, can seem very realistic: Sometimes he seems to dog 
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Without proper 
co-ord ination , the 
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all users can view a 
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the player, who no sooner finds a treasure than the thief 
filches it. 

There is a rich range of possibilities in producing games 
in which characters in the story (other than the player) 
act mor like real people and less like monsters or one­
dimensional villains. But the simulation of human 
behavior is still an unsolved problem in the field of ar­
tificial intelligence . The best approximations to date have 
been the classic simulat ions of a nondirective 
psychotherapist (Weizenbaum's Eliza) and of a psychotic 
paranoid {Colby's Parry). But even they would not make 
very interesting characters in a story. (These two curious 
beings actually met once, as recorded in "Parry En­
counters the Doctor" by Vin ton Cerf, in Datamation , Ju­
ly 1973.) 

There are other, more mundane areas in which Z ork 
could be extended. For example, take a simple concept 
like clothing. lf the player can reference his clothing (or 
even a magic ring he might be wearing) some interesting 
questions arise. ls there a distinction between wearing 
something and carrying something? Probably, because 
when the player says "drop all," he probably doesn't 
mean to include his clothes . Also, the existence of clothes 
probably means the definition of many parts of the body. 
You could take this to extremes: 

>INVENTORY 
You are empty-handed. 

You are wearing a diamond ring on your right index 

finger . 

You are wearing bells on your toes. 

You are wearing a coonskin cap on your head. 


Of course, if you implement clothes, there might as well 
be pockets, and backpacks, and other "different" sorts of 
con tainers . It would have to be defined whether the 
player can reference things inside them (what if the flap 
of the backpack is closed, for example?). What happens if 
he falls into a lake? Do the clothes drag him down? What 
about wearing a sui t of armor? Clothes probably need a 
weight or need to produce a fatigue effect on the player. 

The mention of falling into a lake brings up another 
possible extension to Zork. Currently players aren 't 
allowed to swim. One reason was to avoid the problems 
associated with the player's belongings dragging him 
under. Another is the question of what happens to his 
belongings. Do they get wet? If so, do they ever dry out 
again? What about wet matches (to give one example)? Is 
wet paper still burnable? How long can the player swim? 
Can he hold his breath and swim underwater? There are 
any number of questions that have to be considered if 
such a feature is to be implemented . 

Even the addition of a run-of-the-mill object can pro­
duce complications. In early versions of Zork. the troll's 
axe disappeared when he was killed . We finally decided 
to let the player recover it, as advances in Zork weapons 
technology removed the reason for destroying it. Un­
fortunately, we didn't think it through. One of our best 
play testers, on hearing that "you can finally get the axe," 
immediately said, "Great, I'm going to go up to the forest 
and chop down some trees ." Oops. We never thought of 
that, not to mention using the axe to chop through doors, 
split timbers, and any number of other commonplace 
uses for something we were thinking of strictly as a 
weapon. 
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The authors of Zork have thought about several possi­
ble extensions to the Zork parser. One that has come up 
many times is to add adverbs. A player should be able to 
do the following: 

>GO NORTH QUIETLY 
You sneak past a sleeping lion who sniffs but doesn 't 
wake up. 

The problem is to think of reasons why you would not do 
everything "quietly," "carefully," or whatever. Perhaps 
there should be time and fatigue penalties for doing 
things in a nonstandard way: 

>SEARCH WALL CAREFULLY 

This would take a long time (and all the while the lamp is 
burning down), possibly tiring the player out. To be fair 
to the player, he should not need to search every wall 
carefully, or walk quietly everywhere. There should be 
reasonable clues or hints as to why and where he should 
do such things. 

This long discussion of the problems of extending Zork 
is not intended to scare anyone (including the authors of 
the game). The idea is to show that apparently simple ex­
tensions to the game have their nonobvious ramifica. 
tions. Of course, it would be simple to ignore them, but 
we think that the authors of a game should play fair with 
the players . Just as it's disappointing to see the wires 
holding up Flash Gordon's spaceship, it's disappointing 
to see: 
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>PUT RING ON FINGER 
I don 't know the word 'finger '. 

We authors would hardly claim that Zork is perfect in 
this respect, but we have made an effort in that direction. 
When we add something new, we try to think of how the 
player might try to use it and what verbs he might try to 
apply to it. Within the space available, we've tried to put 
most of those things in. 

All the CFS games that I have encountered are similar 
in one major respect: they are about problem solving and 
the acquisition of treasure. This is probably because a 
structure containing problems and rewards is obvious 
and easy to implement. 

It is possible to imagine games in which the goals are 
different. Some programmers in southern California have 
designed a game in which the moral choices the player 
makes have a significant impact on the game. For exam­
ple, does the player give an old man some water? Similar­
ly, the problem-solving idea could be shifted into 
something closer to scientific research. The player could 
be introduced into an environment where he performs ex­
periments, ponders the results, and ultimately gains 
understanding and control of that environment. 

Innovations in form as well as content are possible. 
There are already CFS games that try to give the player a 
graphic view of his surroundings . As microcomputer 
technology advances, this will become more common, 
and the renditions will achieve higher quality: it will be 
technically feasible to have a CFS game "illustrated" by 
Frank Frazetta or Jeff Jones. On the other hand, the 
player's imagination probably has a more detailed picture 
of the Great Underground Empire than could ever be 
drawn . I can even recall discussions among the game's 
implementors over who should play the thief in the 
movie version. 

Another area where experimentation is going on is that 
of multiplayer CFS games. Each player (possibly not even 
aware how many others are playing) would see only his 
own view of the territory . He would be notified when 
other players enter or leave the room, and could talk to 
them. There was briefly a multiplayer version of the 
PDP-10 Zork several years ago, and today there is a 
"Multi ple User Dungeon" at Essex University in England. 

There are major problems, however. One is producing 
problems that are compatible with different numbers of 
players (from one to, say, a dozen) . If it takes five players 
to solve a problem {one to hold the light bulb and four to 
turn the ladder?), what happens if only two people are 
playing? The other problem, as far as the microcomputer 
owner is concerned, is that few can afford an unlimited 
number of machines or even video monitors to accom­
modate so many players. 

CFS games as an art form can continue to grow as long 
as their medium continues to grow. Zork is already con­
stricted by the size of today's microprocessors (it was 
large even on the PDP-10), but the new generations of 
16- and 32-bit machines offer the opportunity of enor­
mous further growth . The possibilities of new concepts, 
new milieux, and new purposes are enormous. We would 
like to think that it will not be long before authors view 
such scenarios as just another medium of expression. I 
find the prospect exciting because I enjoy playing CFS 
games as much as writing them .• 
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But our Laboratory of Advertising Per­
formance (LAP) Report #5262 d mon­
trat s that ·"Indu tiial ompanie that 

maintain d or increased their adv i1ising 
expenditur during the 1974-75 recession 

njoyed higher sale growth than tho e 
that cut adv rtising." Wtite 1221 Av nue 
cf the Am rica , Ne,. York, .Y.10020 
for LAP Report #5262 today. And let us 
help you make your adv rti ing more 
efficient, as the p1ic of all other elling 
tools b com s more xp nsive. 
l011L' n:adt.·r·n11tt.·cl 1mprc~s.•on m the J \•t·r;l~c ~lt:C ri!l.\ -I fill pubth.IHion.. 
l'fh(.· th1nnl'll ln-.1nutt: •• rIJu!i.mL'SS R<·~·ardt l•'J~·li:phi•n\· M..rk-..·1 111)( 
br . I ~ Hi. ~kGfil\.\ · I l1tl 1~7 1 l . "l..bnr.tl+•ry of 1\ d\ i.•rt1sms:.Murr<i) k11nmn. 
l\·rfnr111;11n-..·L' Ri.·p11r1 # 801.J.5. ~kC.rnw- E hJI Ri.~s.i:;uch. 

McGraw-Hill Magazines 

~,~~

1tnr11 
With inflation, 

we're an even better bu~ 



Character Variation in 

Role-Playing Games 


Editor's Note: This issue is concerned 
with Advmture and its variants. Some 
Advmture enthusiasts will claim that 
games lilce Automated Simulations' 
Morloc's Tower (see a review of this game 
on page 84) are not really Advenrures. To 
see thRt this is rightly so, contrRSt this arti­
cle by Jon Freeman, creative director for 
Automated Simulations, with the Adven­
ture article, "On the Road to Adventure, " 
by Bob Liddil (page 158). 

But tltis is not to say that the Dunjon­
quest games and an increasing number like 
them are not "as good as" the more conven­
tional command-and-answer Adventure 
games. Rather, they emphasize a different 
set of values that capture the player's im­
agination in another, equally engaging 
way. Players of Dungeons and Dragons 
and other role-playing games will find a lot 
of tl1e Dungeons and Dragons philosophy 
used in Automated Simulations ' Dunjo11­
quest games. Unlike Dungeons and 
Dragons, however, computer-aided games 
of this sort have the advantage of running 
in real time . A fight that could take IS 
minutes to resolve in Dungeons and 
Dragons will only take 10 seconds to 
resolve with these games, so you 'd better be 
fast on your keyboard! .. ..GW 

The pecul ia r attraction of 
Dungeons and Dragons, Tunnels and 
Trolls , Traveller, and other similar 
games stems, I believe, from two 
things: open-endedness and role ­
playing. Anything can happen: as a 
player in such a game, you may be at­
tacked by 1,000 goblins or a jealous 
lover, contract a disease, acquire a 
new suit of armor, or inherit one hun ­
dred dollars- er, gold pieces. Any­
thing can be done, from fighting a 
dragon to begging a wizard's forgive­
ness, from besieging a castle to kiss­
ing a frog . And it never stops, except 
temporarily: there is no final victory, 

Jon Freeman 

Automated Simulations Inc 


1988 Leghorn St 

Mountain View CA 94043 


There is no role-playing 
in games of the Adven­
ture/Zork family. 

no point to playing except playing, 
and no ultimate aim except the con­
tinuing development of your "char­
acter"-the alter ego who stalks the 
imagined landscape in your stead. 

Even microcomputers in a fraction 
of a second can make complicated 
calculations that would take a 
Dungeons and Dragons referee 
minutes of page-turning and piles of 
charts. However, no computer games 
can handle all the aspects alluded to 
above as well as the best-run noncom­
puter games . Computer-based games 
can therefore be grouped according to 
which aspects they emphasize and 
which they ignore. 

There is no real role-playing, for 
instance, in the Adventure / Zork fam­
ily : the protagonist is just you in a 
strange setting. Games of that sort 
concentrate on the perceived open ­
endedness of action: not only is 
there a multitude of command op­
tions available (typically far more 
than Dunjonquest's eighteen or so), 
but also they are not made known to 
you except by trial and error. It can 
be quite challenging to find the right 
key, the right moment, and the right 
command necessary to insert it in the 
right lock; but once you do, the door 
will open - always. Thus, a game like 
Adventure is rea lly a puzzle that , 
once solved, is without further in­
terest. 

Character Variation in 
Dunjonquest 

The Dunjonquest series employs a 
different approach. For one thing, sit­
uations are primarily defined graph­
ically, not textually: you see the situ­
ation rather than just being told 
about it. More to our present pur­
pose, while some Dunjonquest 
games, like Morloc 's Tower, have a 
specific object (finding and slaying 
the mad and elusive wizard Morloc), 
there is an open-endedness of result in 
all of them on the micro level (if 
you'll excuse a small pun). Generally 
speaking, there are no "righ t" 
answers; the outcome of events is 
probabilistic, not predetermined. 

Brian Hammerhand, the assigned 
alter ego / protagonist of Morloc 's 
Tower and The Datestones of Ryn , 
can, for example, slay a dire wolf 
nine times out of ten, but on any par­
ticular occasion he may survive the 
encounter unscratched, or limp away 
badly mauled and out of breath-and 
there is also that tenth time. 
Moreover, the exact outcome of any 
encounter depends both on the tactics 
you choose and on the specific traits 
of your surrogate character. The ex­
perience is different every time you 
play and quite different with each 
new character you take on your 
adventure. You are role-playing: get ­
ting outside youself and into the skin 
of another (albeit imaginary) being. 

In The Temple of Apshai, Hellfire 
Warrior, The Cliffs of Tyyr, and 
others in the Dunjonquest series, six 
traits or attributes are used to 
distinguish Samson the Strong from 
Cugel the Clever, and Dorgan the 



A Micrci'COiiiputer
for everyone at 

The unique 
and valuable 
components of the MicroAce 

The MicroAce is not jus1 ano ther personal 
compu1cr . Ouiie apart from i1s excep1ionally low 
price. 1he M icroAcc has 1wo uniquely advanced 
components: the powerful BASIC interpreter. and 
1he simple teach yourself BASIC manual . 

The unique versa 1ile BASIC interpret er offers 
remarkable prowammmg advan tages : 
• Unique 'one-touch' k ey word entry: the 

M icroAce eliminates e great deal of 
tire•ome typing. Key worda (RUN, PRINT, 
UST. etc.I heve thei r own single-key entry. 

• Unique syntax check. Only lines with corroc1 
syntax are accepted 1mo programs. A cursor 
iden tifies errors immcdiarnlv. This prAven ts 
en rr y o f long and complicHIC<I programs wi1h 
laul1s only discovere<l when you l ry to run 
thorn. 

• E.ccllcr11 s1rin\I hantJling capabi lity rn kes up 
10 26 siring variablos o f any leng1h. All strings 
ca n undrngo all rela1ional tos1s !e.g . 
comparison}. The MicroAco also ltas siring 
mp t to rnquost a line o f tex l when 
necessary Suings do no t 1\eecl 10 be 
dimensioned _ 

• Up to 26 single dimension arrays. 
• FOR/NEXT loops nes te< I up 26. 
• V:uiablo names of any length. 
• BAS IC language also handles fl rl l Boolean 

arilllmeric, co ndi,iona~ expressions. etc . 
• Exccµ1ior1;1lly powerful edit fa c1 li1ies, allows 

mo<li ficai ion of existing program lines. 
• Ra11domise hmct ion, useful for games and 

socrer codes, as w ell as more se rious 
applic<i1 ions 

• Timer under program control 

a Micro Price 
The IMicroAcil 

r~.r;!J·~·..
.~·if.::~.~ ~."';". . ~.. • . 

t." '.:~i1·:.:.::· :._,~ 
.''-· ·1".-.. :o;," .... ~ · .. 

• PEEK and POKE cma ble entry of machine code 
irlstr uc1ions. USR causo-s fump to .r.1 use1's 
machine langungo sub routinP.. 

• High-resol<J1i01\ graphics with 22 standard 
graphic symbols. 

• All characrnrs prinrnble in roverse unrfer 
program con11ol. 

• lines of unlimi ted length . 

'Excellent value' indeed! 
For just $149.00 !excluding handling charge! you 

gel every thing you need to build a personal 
com1"Her <JI home... PCB. with IC socke ts for all 
ICs: case; leacfs for di rect con11ec1iof\ to a cassene 
rec order and l elevision !black and w hiie or color] ; 
everything! 

Ye1 1he MicroAce rea lly is a complete, powerful . 
lull -lacility compu1er. matching or surpassing other 
personal compumrs a c several .t irnes cho price. 

The MicroAcc is progrnmmed in BASIC. and you 
can use ii to do quite liternlly any1hing, from playing 
chess 10 managing a business. 

The MicroAce is pleasant ly straigh1lorward 10 
assemble. using a fine·lipped soldering iron. JI 
immediately proves wha1 a good job you 've done : 
connec1 it 10 you r TV , , . link i i to the mains adap1or 
... and you're ready to go. 

Fewer chips, compact design, 
volume production-more power 
per Dollar! 

The MicroAce owes its remark<r!Jle low price to i1 s 
remarkable design: 1he whole system is packed on 
10 fewer, newer, more powerful anti aclvancecJ LSI 
chips. A single SUPER ROM , fo r instaf\ce. contain 
1he BASIC interpre ter, 1he characi.~r se t. opera1 ing 
svs1em. and monitor . And the MicroA ce 1 K byte 

M icroAce Kil 1K $ 149.00 

MicroAcc Ki1 2K $ 169 .00 

Manual $10.00 

1K Upgrade Kil $29 .00 

Sh1prnC11 lS 1t1S1dc: C~li1 ornia 
3<kf 5% TAX TOTALI 


I 

1

Name 

- a new generation of 
miniature computers 
A COMPLETE COMPU_TER 


for $149.00 for 1K Kit 

Post and Packing FREE 


{Add 6% Tax for Shipme111s inside Californial 


RAM !expandable to 2K on board) is roughly 
cquivalenl lo 4K bytes in a convcnlional compuler 

typica lly srnring 100 lines of BASIC. (Key words 
occupy only a single byte.I 

The display show s 32 charac1ers by 24 lif\os . 
And Benchmark tes1s show that the MicroAce is 

ra ster 1han all 01her personal com1>u1ers. 
No 01 her persor1al compu1er o fiors this unique 

combimuior> of high capabili1 y and low pricB. 

The MicroAce teach-yourself 
BASIC manual. 

If lhe features ot Iha BASIC imerprete r mean 
lit lle 10 you ·don'I worry . They're all explained in 1he 
specially·wri nen book lree with every ki1 ! The book 
makes learning easy, e• ci ting and enjoyable, and 
rep resents a complete course ir' BAS IC 
programming-from l i1st princ.iples to complex 
programs. (Available separa1ely -purchase price 
refu nded if you buy a M icroAcc la1er .I 
A hardware manual is also included w ith every kl1. 

The MicroAce Kit: 
$149.00 with IK COMPLETE 
$169.00 with 2K 

Demand lor 1he MicroA ce is very high: use the 
coupon to order 1oday for the earliest possible 
del ivery . All ardors w ill bo despatched in stric1 
to tarion . If you are unsuccessful in cons1ruc1ing 
your kit , we w ill repair i1 fo r a fee of $20.00, l)OS I and 
packing FREE . Of course, you may re turn your 
M icroAcc as received wi thin 14 days for a full 
rn fund. W e want you to be sa1isfied beyond all 
doubt and we have no doubt that you wi ll be . 

Connr~c ! Of TV 

ZBO A m1crnprocosso1 Socli;1;1:s fo1 
c:;h1p. w 1duly rci:;u ,ms.ud l V, casse t1e 
;:1s 1IM! h1~~1 e...e, ma<lc rnr:orcler . JOIN THE REVOLUTION - DON'T GET LEFT 

fJOWUf BEHIND - ORDER YOUR MICRO ACE NOW!!S: ~11tJ)IV
E11 1h"l•lSi01l 

• :;nd Check, M oney Order or QlWte your Credit Ca1d No. 10: 
MicroAce 1348 East Edinger. Santa Ana, Cal ifornia, Zip Code 92705, ~------------ ­

I or phol\e (7141 547 2526 quo1ing your Credil Card Number. 

I OutJ nt11 v 01•$C'r 1s)1lon Uni ! Puce TOT AL 

I 
Ame • . 
Diners 
Check 
Money Order 

I Mas1er Charge 
Visa 

Card No. _______ 

Circle 122 o n inqui ry card . BYTE Dce<mber 1980 187 



Circle 123 on Inqu iry card. 

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 writes your program 
cocte. Simply: Conveniently. 

Available In three user 
levels ... Level 1 for 
the personal-hobbyist 
non-programmer ($130) ; 
Level 2 for business 
applications and those 
with programming skills 
($350); Level 3 for 
software developers ($650). 
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Dolt from ei ther. Three traits (ego, 
intelligence, and intuition) cover the 
menta l aspects of a character, and 
three tra its (dex teri ty, strength, and 
consti tution) cover the physical at­
tribu tes. Each of these is assigned a 
number (randomly, if the program is 
creating the character) from a low of 
3 to a high of 18-the equivalent of 
rolling th ree six-sided d ice, which is 
how such characters are normally 
created in games like Dungeons and 
Dragons. (This commonality allows 
you to bring characters from "out­
side" in to the Dunjonquest world.) 

The numerical valuation permits 
the use of charts and tables, or com­
puter calculations, to affect or resolve 
outcomes during the course of the 
adventure . It also permits 16b = 

16, 777, 216 different characters, 
which is enough to allow all the 
variation you could ask for if the 
system is set up to handle it. 

Dexterity and Constitution 
In the Dunjonquest systems, 

character variation affects the game 
in many ways . For instance, in any 
round of combat between an adven­
turer (you and your character) and a 
monster (d ragon , troll, goblin, com­
mon thug, etc ), there is a chance the 
character will strike the monster with 
his sword, and a separate chance that 
the monster will strike the adven turer 
w ith his teeth / claws / club / bad 
breath. Dexterity, representing a 
combination of reflexes, coordina­
tion, speed, e tc, interacts with the 
adventurer's choice of weapons in a 
complex way to modify those combat 
probabi li ties. 

Simply put, with a dexterity of 4, 
Cleavon the Clumsy has trouble 
keeping his shield out of his own 
way; he spends much of his time 
futi lely slicing the air and is an easy 
target for attacking monsters . In con­
trast, Flash Farrad (dexteri ty 17) will 
hit his opponent far more often and 
will block more blows with his shield. 
Reasonably enough, since Farrad is 
better a t hitt ing where he aims, his 
advantage over Cleavon extends to 
the amount of damage he is likely to 
do (but other factors - size of the 
weapon and strength of the sword 
arm - enter in; see the following) . 

Constitution , a measure of health 
and endurance, is perhaps the single 
most important trait, since it 
represents specifically the number of 
points of damage a character can sus­

tain before dying. A monster must do 
exactly three times as much damage 
to Steel Strongheart (constitution 18) 
to kill him as it would take to do in 
poor Ferdinand the Frail (consti tution 
6). (In fac t, Ferdinand is too sickly to 
pass muster in the Dunjonquest 
character-generation sequence, which 
rejects hopelessly inferior characters. } 
Furthermore, Ferdinand will tire 
(from moving or fighting) three times 
as fast as Steel. Since fatigued 
characters must rest or risk fall ing 
easy prey to monsters through sheer 
exhaustion, even running away can 
be hazardous to unhealthy adven­
turers. 

Strength and Ego 
Strength measures how strong the 

character is and affects damage done 
in combat both direct ly and indirect­
ly . Heavier weapons do potentially 
more damage, but not all characters 
can wield even a broadsword, and 
only the strongest can manage a 
hand-and-a-half sword one-handed. 
More directly, the nom ina l damage 
(obtained by a random "die roll" itself 
affected by dexterity and other fac­
tors) done by the adventurer to the 
monster he is fighting is multiplied by 
one-tenth the strength value to deter­
mine the gross damage done. On a 
"roll" tha t yields a nominal damage 
of five points, Nerdley the Not-so­
Strong (strength 8) actually does only 
5 x .8 = 4 points of damage, while 
Manfred the Mighty (strength 16) 
would receive 5 x 1.6 = 8 points of 
damage out of the same swing of a 
sword. Strength is also part of the 
complex algorithm used to calculate 
fatigue, which is, in part, related to 
the ratio between the amount of 
weight an adventurer is carrying at 
any moment and the squa re of his 
strength . Stronger characters can 
manage heavier armor and more 
treasures without strain. 

Ego is a measure of mental 
toughness and willpower . In part, it 
expresses the differing reactions of 
people to stress: in a bad si tuation, 
Casper Milquetoast (ego 3) gives up, 
while Darvon the Determined (ego 
16) redoubles his efforts. This 
translates into an increase (for Dar­
von) or decrease (for Casper) in the 
probability that either will strike the 
monster he is fighting; the value of 
the increase/ decrease is dependen t on 
the ex tent of their injuries. 

In Dunjonquest games in which the 



Offered for the first time, Volumes 11 and 
Ill of BYfE back issues, packed with articles 
by your favorite authors, are a real 
collector's item. Volume II contains issues 
from January '77 thru December '77 and 
Volume III contains issues from January '78 
thru December '78. Each volume is priced at 
$100. 

These gold embossed, hard-cover volumes 
are individually numbered with only 100 sets 
avai lable . Orders will be handled on a first­
come, first-se rved basis. Based on our quick 
sell -out of Volume I, we know that this 
limited offer will sell rapidly . So fill out the 
coupon below and rush your order to BYTE 
BOOKS today. 
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0 Volume II Parts I and 2 Ua n '77 Lhru Dec '77) $100.00 
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protagonist is a magician, ego affects 
the power of a spell much the same 
way strength modifies a physical at­
tack. In a ll games, ego is added to in­
telligence to determine the success of 
a character's attempt to parley with a 
mons ter . Finally , it in teracts with in­
telligence in a more complex way to 
affect a cha racter's abi li ty to bargain 
in the Inn, Apothecary, and Magic 
Shoppe. 

Intelligence and Intuition 
Intelligence in Dunj onquest is 

Jim i ted to the "left-brain" powers of 
logical reason ing and verbal expres­
sion. Since it most closely represents 
that quali ty brought to bear on the 
game by you, the player, the 
character's intelligence affects play 

less than any o ther attribute. It helps 
o r harms the ordinary adventurer 
chiefly in his negot iations with 
m onsters or the Innkeeper and com­
pany, and it controls the complexity 
of spells used . 

The fi nal attribute, intuition , is the 
complement of intelligence: it covers 
real and imagined"righ t-brain" fu nc­
tions like spacial perception , ESP, 
and luck. The probability of fi nding 
secret doors, traps, and monsters 
I urking in the next room is directly 
dependent on the at tribute of in tui­
tion . Poul the Perceptive (intui tion 
15) fi nds secret doors w ith ease; Igor 
the Insensi tive (in tui tion 5) finds traps 
only by fa ll ing into them. 

All six attribu tes can be subtly and, 
to the player, often invisibly affected 

by potions and magical devices, 
enhanced by experience, or decreased 
by "undead " monsters like spectres, 
shades, and such. In fac t, by means of 
the subtle bu t signi fi can t effects of in­
crementa l altera tions in each at ­
tribute, the speed and power of a 
computer allow for more meaningfu l 
va riation in /and more objective 
evaluation of .. . . GW} ind ividua l 
characters than would any noncom­
pu ter role-playing game yet pu b­
lished. Since monsters are even more 
complicated and individualized than 
adven turers, the variety of possible 
events and outcomes is truly mind­
boggling. O nce the hard-core fantasy 
enthusiasts realize this, even the 
referees may trade in their charts and 
tables for microcomputers. • 

Scilronics introduces the first small computer based power monitor 

ENERGY WATTCHER™ 

Now have your compute r continuously measure, calculate and record your 
power consumption and cost. Receive energy reports every minute, 15 minute, 
hour, day and month period . 

• 	 Avai lable for TR S-80-1, Apple 11 & 5-100 • Compatib l with Remote Contro ll er & Real Time 
computers . Clock for compl ete nergy Management System . 

• 	 Easy instal lation c lip-on p robes uppl ied _ • Inexpensive-only $295. 
• 	 Qua lify fo r a 15% energy tax c red it. 

Remote Controller & Real Time Clock Available 
Have full compute r control of up to 256 ligh ts, appli ances 
and even wa ll switches without special wiring. The SciTronics 
R MOT CONTROLLER perm its d irect contro l of the inex­
pensive BS R remote Iine-ca rri er swi tches so ld by Sea rs. 
Radio Shack and ma ny others. 

• 	 Contro l al l 256 BSR remote witc h s -not just 16 
• Hardware driven - requir s mi nimal software 

• o ul t rasonic link-prevents e rractic ope ra t io n 

• 	 No BS R co mmand modu le necessa ry ENE RGY WAnCH ~R 	 S295 . 
• 	 Real time, crysta l co nt ro lled c loc k avai lab le 5·100 CONTROLLER BOARD $159. 

The controller comes complete wi th full documentation. sompl o ftware 5·100 REAL TIME CLO K BOARD $159. 
and is designed to work wirh most of the popu lar com puters inc luding E 	CASED CO TROLLER (TRS-80. Apple 11 etc) S184. 
any S-100 based system. TRS-80-1 . Appl 11 , Heath H8 and others 

ENCASED 0 TRO LL ER & 
Reol time clocks are ava ilable for all of thr above compu ter systems. REAL 'f lMf CLOCK (TR ·80, App le I I etc.) 5269. 
When used wi th the controller. true time scheduling is realized All APPLE 11 CLOCK BOARD 	 5129. 
clo k are crys ta l controlled ond have bat tery backup for accurate ond 

relioble operiltion. Interrupts allow Foreground/ Backgrou nd operattan Send check or SciTronics Inc. 

of two programs simultoneous ly Clo k data includes yeor, month. 
 money order to: 52 lewell St. P.O. Box 5344 

dat . doy of w ek, hour. minute; and second 
 Bethlehem. PA 16015 

(215) 866-7220Applications: 
• Make your enti re home or apa rtment computer ontrolled Please lis t sys tem with which you plan lo use peripheral 
• 	 ave energy by contro l l ing lights & app l iances Master Charge and Visa accepted PA residents add ale 

tax COD's accepted. • Control securi ty systems & <1larms 

Dea ler lnquiri ~ Invited 

J 90 Ott.mb<:r 198() t<l BITE PubHCJl •Mi In< 	 Circle 125 on Inquiry card. 
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SAVE 	 APPLE®and TRS-80® 

"APEX" NEW DISK OPERATING 

SYSTEM FOR THE APPLE® 
Fully Profesllonol DOS for rhe Apple II. The resl.At of rwo yea" of 

exrer.slve developmenr.APEX provides o compl ere plogtom development 
ond file manogemenr ~rem . A comprehensive command ser ollo~ rhe 
user ta pertorm almost any imaginable drsl< operation 

• 	 Command !ll'\.IC!\Jre slmilor to CPM and morn frame sysrems 
Contains 20 command words_ 

• 	Easy program imerfoce Simple communicor1ons 
• 	Copoble of hondling 5 inch, B inch. ond hard d1ll<1. 
• 	 Sofery feorures ra prorecr 0901ns1 occidemol doro loss Feorvres 

Include bad<up files. d•recrory. read olTet·Mire & llmrr chfi'cl<S. 
• 	 4 times foster than CPM 
• 	 Auro default srrucrvre e limonores red1ous ryplng by automoricolly 

semng up commol'ld srrings. hie names. ere. 
• 	 Functional on born slf191e and multi ·dfive sysrems. 
• O.,.vice handler srructure for intli'rtocing peripherals. 

The APEX pod<Oge includes all of rhe rools for a comple re assembly 
language deVfi'lopment s~em. high speed rwo poss resident a'UE'mbler 
and a powerlul moc10 editor. 

The complere AP£X pocl«>ge wirh operating ~rem. assembler, edir0< 
ond monuols. also Includes utilities ro mainroin llles. 

RELATED SOFTWAREAPEX 
XPLO 	 $79s99 FOCALTM 	 559 

SAVE ON APPLE II 16K 

OKIDATA 
MICROL.INE 80 

OUR PRICE 

FREE MEMORY UPGRADE KIT 
TO 46K WITH PURCHASE Of 

APPl.Ell16K s1195 
(MTI ONLY) 

Z-80 
SoftCord 

s399 
The Source ....... ... S100 
Applesoftware .. S29.95S649 


MTI APPLE 8" DISK SYSTEM 
•one 5A800R Floppy 
• 1 Drive Cho.ssis & Power Supply s1439•conrroller, Coble ond DOS 

Drives for any Microcomputer 
Does nor include power supply & cobiner. 

Pe<1ec fD200 .. .. .. . . . S262 F0250 .. ... ....... ... .... S359 
Shugorr SA400 . .... . _.. S279 51\800/ 801 ....... .. ..... S479 
MPIIl51 . .. ........ ..... $279 052 ........... S.349 
MPI ()Q1 ..... . _. ... .. ... $399 G92 . _S525 

Printers 
Cenrronic 779 . . . .. . . . .. . $1 ,069 
Oase 2 .................... .. $649 
Cenrronics 7J7 .. .... ...... , $939 
Cenrronics 702­ Q _.... . . __ S1.99 !I 
AnodexQ501 ............ S1 .549 -
JV.al bu... . ... .. ........ ... S2.395 
SplnM irer . _............... S2 .549 Daisy Wheel .. 

for Model I 

• One SABO 1 Floppy 
• NEWDOS 80 
• Cable & Adopter 

s1095 

..........-.. ........... 
~ ~ 
l'l~nuv~ov 

A new enhanced NE\VDOS for rhe Tl\S-60. 

Ti e mm powerful Dosi< Opet0r1ng Sys1em for rhe TRS-80. 
designed for rhe sophrsncored user and professional p-ogrom­
m e1 who demands rhe ulrimore 

NEWD05/ 80 is the planned upgrade from EWDOS 2 1 
Some of the feorures ore. 

• 	 ew OASIC commends for files w 1rh v(J(1oble recOfd 
lengrhs up ro 4QQ5 

• 	 Mix o r mo!Ch dnves Use JS 40 or 80 rrocl< 5" dis!< 
drives or 8" d1sl1 drives. or combo 

• 	 Secumy boor·up for OASIC Of machine code cpploco· 
r1on programs 

• 	 New edi ring commands. 
• 	 Enhanced RENLJ!;~ber that allows reloconon 
• 	 Command choining. 
• 	 Device handling for rou ting ro display and pnnrer 

srmulraneously 
• 	 DFG fvncrion . srrrl<rng ol D Fand Gl<eys allows user ro 

enter o m11'11·DOS wirhovr d11turb1ng program. 
• 	 Compor1ble w1rh NEWDO'> & TR'iDO'> 
• 	 Machine language Superwp/ 80 2 1 S149 

utilmes and enhanced debug and copy. 

Disk Drive Sale! 
Complete with power supply 
and chassis. 

TF·J Shugorr SA400 . . . . . $339 
Perrec FD200. 40 rrod1 .... $379 

• TF 5MPI 051 , 40 ITOclL ··- _$369
*TF 7 Mlcropohs 77 rracl1 .... S579_ 

TDH· 1 Dual Sided drive 
JS rrocl<. ...................... $499 
TF·JM Drive Sys 2 Shugorr . $699 

Disk Expansion System 
• 2 Shugorr 

51\400 TF-J , . . . $676 
• 1 Two· Drive Coble S 26 
• 1 Expo'15Jon 

lnrertace J2K . . . $459 
• 1 .'.lS·rrock DOS+ . s 99 

TOTAL UST ffilCE $1262 
SPECIAL 
PRICE 

ONLY .... 
 s1,149 
'iame cs above bur 
includes Tf\S.80 
Level II _ " s1949 

NEWDOS+ 
40 1rocl1 ._ ·- - .. -·· $110 
NEWDOS+ 
J5 1rocl1 ·-·. __ .s 99 
Mia-oconducror . 
Doro Gose Mgr. 

Mod I.. . .. ............. S249 

Mod 11 ................. S399 


AJA [)usiness Pkg___ .. __ .. _ $359 
The Source . . .. . . .. . .. . . . .. S100 
lloslc Compiler ........... S195 
Moil Lisr. __ ... . ...... _........ S60 
Elecrric pencil .. .... _... .. . S150 

.---------- NEW---------1 

TF-8 80 TRACK DISK DRIVE 
Double Your Capacity 

ff-9 DUAL 80 TRACK DISK DRIVE 
Quadruple Your Capacity 

8" Floppy Disk Drive System 

Ci rcle 126 for MTI 	 Ci rcle 127 for Apparal BYTE D<c<mbor l~BO 191 



Pirate's Adventure 


A Short History 
Time flies. The copyright date on 

my game, Pirate's Adventure, reads 
1978. It seems like yesterday, but it 
has been two and a half years since I 
started on my Adventures ... 

At the time I was working as a 
systems programmer for Stromberg 
Carlson when I was first introduced 
to the classic Adventure game written 
by Crowther and Woods to run on a 
DEC (Digital Equipment Corpora ­
tion) PDP-10. After playing for only 
a few minutes I was hooked. It took 
almost ten days of early-morning and 
late -evening sessions before I 
achieved the coveted score of 350 and 
the title of Grand Master. I had done 
it-I was a bona fide adventurer! Yet 
it seemed unfair that such a 
fascinating game was restricted to 
such an expensive machine. 

Back then, I had just gotten my 
Radio Shack TRS-80 Level II com­
puter, and (having recently finished 
,ny backgammon program) I was 
looking for another good game to 
write . The concept of character 
strings intrigued me, and I wanted a 
game that used them. (Up to that 
point, I had programmed primarily in 
FORTRAN and assembly language, 
neither of which can handle strings 
easily.) 

Adventure seemed to fit my needs 
exactly. But I didn't want to copy 
someone else's program, and I was 
afraid I wouldn't get much of an 
Adventure in a 16 K-byte BASIC 
computer-especially when the FOR­
TRAN version I played took about 
300 K bytes! 

I mentioned the idea of getting 
some sort of Adventure into my small 
machine to friends ; fortunately, I was 
not daunted by their laughter. After 
all. I could remember when it was 
supposedly impossible to get .a BASIC 
interpre ter to run on an 8080 

Scott Adams 

Adventure International 


POB 3435 

Longwood FL 32750 


microprocessor! 
Interpreter? Did I say interpreter? 

Suddenly the idea fell into placer I 
had written many compilers and 
operating systems. Why not write an 
Adventure interpreter? This would 
allow me to write many Adventures 
and would also provide the compres­
sion I needed to fit them into a small 

It seemed unfair that such 
a fascinating game was 
restricted to such an ex­
pensive machine. 

machine . (Inside, I'm really a 
frustrated science-fiction writer; I 
have over 3000 science-fiction books 
in my collection but have never tried 
to write one myself .) 

So, weeks later, my initial scrib­
blings had evolved into a working in­
terpreter with a skeleton Adventure 
to play on it. It took some six months 
of play-testing before my first Adven­
ture, Adventure/and , was finally 
released through The Software Ex­
change of Milford, New Hampshire, 
and Creative Computing Software. 
Thus the Scott Adams Adventure 
Series was born. 

And, at that same moment, it 
almost died . For six months I had 
been so engrossed in programming 
Adventure that my wife Alexis (who 
at the time was pregnant with 
Maegen, our daughter) started hiding 
my floppy disks around the house to 
get my at tention . Once she hid them 
in the oven-boy, did she get some 
attention that time! I then decided 
that one Adventure was enough. 

Some time after that, Alexis unex­
pectedly announced that she wanted 
to write an Adventure, and it was this 
effort that led to the Scott Adams 

Adventure given in listings 1 and 2, 
Pirate 's Adventure . With her basic 
ideas, we created an Adventure that 
was different from any that had ever 
been written before. Instead of simply 
searching for treasures in this Adven­
ture, you now had an added ingre­
dient- a "mission. " (In this case, you 
had to figure out how to build a 
pirate's ship! ) This set the stage for 
many of my later mission-oriented 
Adventures that replace a cumulative 
score with a do-or-die situation . 
These include my Mission Impossi­
ble, The Count, Voodoo Castle, and 
Mystery Fun House Adventures. 

All my current Adventures, for the 
Apple II, the Radio Shack TRS-80, 
and the Exidy Sorcerer, are written in 
machine language and run much 
faster and cleaner than the original 
BASIC versions (of which there were 
only two and a half). l probably 
would never have written these pro­
grams in machine language if it had 
not been for the gentle nudges I 
received from a friend I've never met 
bu t greatly respect, lance Micklus. 

Program Notes 
Pirate 's Adventure was first sold 

commercially to run in level II 
BASIC on a 16 K-byte TRS-80 . Both 
the Adventure-interpreter program 
(in BASIC) and a data file created by 
the Adventure-editor program were 
on the cassette tape . After you loaded 
the interpreter program, you used it 
to read the data file, an operation that 
took 20 minutes but allowed me to 
compress a lot of Adventure into very 
little memory space. 

In planning this article , I had to 
devise a means of creating the tape 
data file without using the Adventure 
editor . The BASIC program in listing 
1 provides the means. This program, 
which runs on a TRS-80 with 16 K 

Text contirr ued on µage 212 
See µages 194 tlrrn 210 for listings 
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SoftCar(!. 

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

TECHNICAL SPECIFICATIONS -------------­
Written in Pascal, t he system runs o n most any 56K or 64K micro or mini computer. The system is currently operating 
on Dynabyte, Cromemco, Onyx, Vector Graphic, and Digital Equipment Corporation (DEC) computers. Different 
systems prov ide 500 to 10,000+ patient capacity. 

FILL IN THE BLANKS 
The only system that works like you do. Add, change, 
or delete material rig ht on the form (displayed on the 
video sc reen). It's real ly easier than f illing in the blank 
because you can go back and type over any mistake 
you make. 

NO BATCHING 
As the information is entered, the system automatic­
ally detects clerical errors in patient info rm ation, pro­
cedure codes, and procedural data. No wai ting days 
or weeks for verification. 

INSTANT ACCESS 
Up to date patient information available anytime. 
Patient files are updated everytime a tra nsact io n is 
entered. All you need to check t he ir files is to enter 
the patient's name - no ID number. 

PRIVATE AND THIRD PARTY BILLING 
System keeps t rack of third party billing and insur­
ance cla ims. You can bill the patient on paper while 
they are in the office! Resubmission of a claim is as 
simple as pushing a button. 

Contact your Local computer store or 

I PROFESSIONAL 
BUSINESS 
SOFTWARE 

Circle 128 on inquiry card. 119 Fremont St reet , San Francisco. CA 94105, (415) 546-1596 



Listing 1: Data-tape generation program for Scott Adams' Pi.rate's Adventure, written for the Radio Shack TRS-80 Model f running 
Level II BASIC. 

50 1 0 ' **** BE SURE AND USE A C-50 TAPE F OR YOUR DATA TAPE !!!! 
6020 ' RDVENTURE DATA TAPE BUI LDER. BUILDER/BAS 
6030' VERSION 1.3 CC) SCOTT ADAMS '80. 
5040 ' ADVENTU RE INTERNAT I ONAL BOX 3435 LONGWOOD FL 32750 
50 50 ' PHONE (305 )-852-59 17 
5050 ' BUILDS DATA TAPE FOR ORIGINAL BASIC VERSION OF PI RATE'S ADVENTURE 
5070 'PLEASE NOTE ON LINES THAT SUDDENLY GO TO THE 
NEXT LINE LIKE 
THI S USE <DOWN ARROW> KEY WHI CH IS RIGHT ABOVE 
THE LEFT HAND SHIFT KEY ON YOUR T RS-80 ~ 

5080 DATA 50, 151, 59, 33, 5, 1 , 2, 3, 2 00, 71. 1, 80,422 , 3 42,420, 3 40,0, 15559.885 
0. 80.452.482 .460.0.0. 15712, 170511001521.552.540. 229. 220. 2 0 3 .8700,3.483.0.0.0.0.1 
5712,0. 100. 284,0.0.0,0;8550.0. 100. 28.553 ,403. 40,0,8700.0. 100.48,20,660.740.220 
5090DATA9055.10902. 100. 2s . 20.0.0.0, 3810.0. 100,8,700172010.0. 10858.0. 100.48,40,6 
40.400. 3001905518305. 25.554101010.0,4253 .0.40. 104.885.0.01014411,0.80.242.502.82 
0.80.240.932 1, 10109. 100.8. 140.80,500,0, 10252.8850, 35.421 .8461420.200.0.5152,0 
6 100DATA100, 129, 120,0,01015508,0,50, 242,982,820,440, 240,9321,8850, 3 5,483,59,0,0 
, 0, 15705,0, 10.483 .249.0.0.0. 15705.0,50,48 4, 1073 . 1086.0.0, 17551.9150.50, 20411085. 
0.0.©, 167 11 .0. 10. 2 09. 1040. 1060. 300. 1100. 10872. 10050, 10, 208, 1040, 1050.89.0.10857 
6 110DATA0,85, 483,8,0.0,0~15719,10200, 10018,0,0.0,0, 10200,0, 100, 104,0,0.0,0.8550 
. 0.80.452.28 2 .2801 ·1150.0. 1422•. 0. 158,82.50,0.0.0.8170,9500.4510.61.0.0.0,0,300,0. 
153.22. 100.0.0.0.8170.9600. 8100,0.0.0.0.0. 15200.0,4800. 1041120161.0.0,1 0507 
6120DATA8154,4800, 107,100,5 1,89,01 10507, 8 164.,4053,221010,0,0.547,0,5570, 151. 20 3 
. 1s0,180.0. 10s70, 1254,5170, 1s11180, 150,0. 0,33 02, 0.5300. 104,0,0,0.0,900.0. 1529,44 
2 ,455,440,0.0,7800,0. 1529.442,452.0,0.0. 750, 9 15 0. 183. 322 . 180,0,0.0.8170,9500 
51 3 0 DATA1538, 252 , 2 42, 0,0,0, 1800,0, 15381262 , 2 45, 25010,0,7800,0.5888.252.242,0,0, 
0, 1800.0.5888.262.245,0,0.0. 1950.0,5188.252 . 2 45.541. 250.560. 2155.7950.5888, 261, 0 
,0,0.0. 2 400.0.4088.551.0.0. 0 .0. 2400.0.4088 . 2 53,0.0.0,0.2713. 0.4088.562.580. 109 
5140DATA100,249,2303 ,8700,4088,249 ,552 , 108,900, 240,52 0 3 ,8700,4088,248,552 ,0,0,0 
,5500.0,4068.1 0 3 ,59 ,0,0,0. s 45,0,405s, 103.58.0,0,0,5500.0,5887.342. 0.0. 0 , 0,2s50,0 
.5887.362.0,0,0,0,2713.0,5887. 382.0.0.0.0. 2100,0. 159 .382. 320101010,817019500 
5150 DA TA5 187,342, 352,0,0,0, 2550,0,5187,345, 3 52 ,54 11350, 380,8303,10050, 3 451,503, 
0,0.0.0. 172,0,3750,0.0,0.0,0,9900.0.1s28.0.0.0.0.0,9900.0,4108. 1143, 1012,©,0.0. 5 
45,0,5450,0,0.0.0,0.2853,0,4510,EE,0,0,0,0,2720,0,4950,0,0,0,0,0,9750,0,5114,0 
6150DATA0,0.0.0,105501017092,59210.0.0.0.2745,01185,284,140.0,0,0,8155110554.40 
98, 10 54,0.0.0.0, 547 ,1 7550, 409811053 ,0,0.0.0. 647,17400,4083 . 322.0.0.0.0.547.0.409 
5,752,0.0.0.0,547,0, 195 , 7~2,92 1.0.0.0. 2727 ,0, 195 . 752 . 261 ,0.0.0. 2727 .0.5900.0.0 
5170DATA0,0,0.9450,0, 1525,5021 01010101 27 23 ,0, ~54 1 ,521,502,540,520,500,7853,8250 

. 195,782.551.0,0,©.2727,0.7092,523.583.303.543.20,8700.0.7092,0.0.0.0.0. 3 750.0, 2 
00,722 . 220.0.0.0. 10554. 9600. 195.752 . 5 1.0.0.0.2727.0,4050.0.0.0.0.0, 10564,0. 1525 
5 180DATAs23,520.0,0.0,7s00.0.195.7521340.0.010.s12s.s454, 195.7821350.0.0.0.8157 
, 10554,7530,LL04,242,1053,89,0,17250,0, 4 800,0,0,01010,450,0,5868, 103,200, 59,60101 
4553 .8700.5868158.0.0.0.0,494,0, 1546. 146.0.0.0.0,4800.0. 15 4 5 , 8 02. 141. 140,840.0 
5 190DATA83 0?, ©, 2745 . 841 . 840 ,140,010,8302.4950,3495,802 ,0.0,0,0,81 1 ,0,3496 , 841,8 
40. 140,0.0. 811 . 8302.7355.822.82 0.240,400.01 5305.9300, 5861 .503, 0,0.0.0, 2 100.0.841 
1.50 1 . 500. 140,0.0 .5459.7833. 192.742,400.0.0. 0.8170, 9500. 2 0 1 ,404 . 88;420. 240.242 
6200ORTA8170,80 7 1,201,404.89,120 ,0.0,8170,9600,753 ©,404. 245,0,0,0, 2 737.0, 7530. 4 
04 . 9l2 ,0.0.0.2738.0,7530. 4 04,89.80.740.42 0.5908.9300.7530.404,88.80,740. 120.5910 
, 9300,757 1,0.0.0.0.0,s000. 0.4553.903.0.0.0.0.63 00,0. 1350,010,0.0.0, 5 000.0. 1510 
5210 DATR52,50,0 ,0,0.7800,015850,53,0,0,0,0, 18000,0, 201.404. 88,42 0,0,018 170,9E00 
, 185.2841350.0,0,0 . 81 70.9600, 1533.482 . 24.2 ,0,0.0. 180010• 1539.482.480.0.0.0. 790 4 . 1 
5800. 194.582. 3 00.0.010181701 9500. 174 , 149.464 . 140.0,0. 8751.0. 174. 150,0, 0.0.0 
5220 DRTR875 1,0.7800,444., 940, 921 ,952,0, 10548,801 4,7800,1 24,921, 0,0,017350,0,78 00 
.424.992,980.921101 10553.7254.8250. 104.0.0.0.0, 1050519500.7800.454. 148.11401 921. 
1152 . 10553 ,72 54, 1541, 543,640,0,010,7800,0.1E3, 104,40,0,0,0,8170,9500,5300,44.0 
52~0DRTR0,0,0,15450,0,4534,583, 0.0,0,0,4650,0,5 187,702,54 1 ,010,0, 27 13 , 15050,588 
7,702.0.0.0.0.2713,0,5887.0.722.0.0.0. 2100. 0 . 198. 102 2.480,0.0.0.8170.9500. 157 .2. 
24 .40.0.0.817019500. 1510. 44.60,40.80.85 , 780 1110800. 15 32. 3 02. 208,300.0.0.7800.0 
~2hm DATA1532.302.209.~.0.0,281 3,0. 1532,305, 0,0 . 0 , 0 , 10518, 7564,8411,841,840, 140, 
0.0.8922.0. 155.1 122,500.0.0,0.817019600. 1392.0.0.0.0.0,5000.0.5300.284.0.0.0.0. 1 
6350.0,8582.0.0.0.0.0, 17700,0.7800,921.209.302.200.0,8700.0.7950.0,0.0.0.0.2700 

Listing 1 conli1m ed 0 11 page 198 
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~ 
More than four decades of experi­

ence in magnetic media- BASF 

invented magnetic recording 

tape, the forenmner of today's Cross-linked oxide coating - for 

wide range of magnetic media, low head wear and long trouble­

back in 1934, and was the first free media life. 

independent manufacturer of 

IBM-compatible floppy disks. 


,--~~~~~~~~~~one of two man­
,~~""'-.i"-''tf'I-......,~ ufacturers in the world that 

Tough Tyvek sleeve - no paper 

d""· .. totk ·~ I 
pecial self-cleaning jacket and Center hole diam t r punched to 

liner help e liminate data errors more accurate standards Lhan 
and media wear and t ar. industry specificaLions. for top 

pe1iormance. 

makes both 811 and 5. 25" models, 
has tape and disk experience, and 
~·'floppy tti'k m;ve,, 

Bi-axia lly oriented polyester Double lubrication - lubricant 
substrate- for uniform and re li ­ both in the formula and on the 
able performance year after year. disk surface, to minimize media 

wear due to head friction . 

Packaging to suit your 100% certification-every single For the na me of your nearest 

requirements -standard flip-top disk i tested at thresholds 2-3 s upplie r. wri te RA F ys te m . 

box. Ka s tte 1 0~ storage case, times higher than system r qui re ­ ' rosby Uri \'e , Uedford, 

or bu lk pack. ments. lo be 10~. error-free. ~1 A Ol i:JO, o r call 617-271--10:30. 


See us al the NCC, Booth 1121 

~BASF 

Floppy Disks tag Cards Cassettes Computer Tapes Disk Packs Computer Peripherals 



Authori zed Dealer 

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 

CHRISTMASpplcz computar 
SUPER 

CENTRONICS PRINTER 
Int. card .......... .. . ... - . 185 

PARALLEL PRINTER Int. card145 
COMMUNICATION CARO 

w lcon n. cable ............. 185 
HI-SPEED SERIAL Int. card .. 145 
DAN PAYMAR lower case kit - 55 
MICROWORKS OS ·65 

DIGISECTOR. ., ........... 339 
LAZER lower case adapter. .. . 50 
SSM AIO SERIAU 

PARALLEL kit. ............ 155 
SSM AID assembled & tested190 
SYMTEC LIGHT PEN SYSTEM215 
SYMTEC SUPER SOUND 

GENERATOR. . _. __ . ....... 225 
SVA 8 INCH DISK 

CONTROLLER CARD - - - - .. 335 
VERSA WRITER 

DIGITIZER SYSTEM .. - .. . - 215 
VIDEX VIOEOTERM 

80 COLUMN CARO.. ...... 315 
VIOEX VIOEOTERM 

w lgraphics ROM . . ... ... .. 335 
LOBO DISK DRIVE ONLY ... 385 
LOBO DR IVE 
w lcont. & DOS 3.3 - .. - - . ... 499 
GPIB IEEE·488 \1978) Int . ... . 259 
ARITHMETIC PROCESSOR 

CARD . ... .. .. ............ 335 

SPEECHLINK 2000 

(1>4 Word Vocab.I . . .. _.. . . . 215 

M&R SUP·R·MOD 
TV MODULATOR ..... - .... JO 

CORVUS 10 MEGABYTE HARD 
DISK DRIVE SYSTEM 
w /pwr su pply _._ . . _.. _... 4395 

CORVUS CONSTELLATION.. 595 
16K MEMORY UPGRADE KIT 
(TRS-80. APPLE II. 
SORCERER _ .. _.. __ . __ ._ ... . . 60 
ABT NUMERIC INPUT KEYPAD 

!specify o ld or new kybrd/. 115 
Alf MUSIC SYNTHISIZER. .. 235 
BRIGHTPEN LIGHTPEN ...... 32 
M&R SUPER-TERMINAL 

80 COLUMN CARD... - ... - 335 
SMARTERM 80 COL . - - - - . . - 3.35 

Mountoin Computer 
APPLE CLOCK/CALENDAR 

card .. _.. _ . __ . . . _ 225 , 
SUPERTALKER SD200 SPEECH 

SYNTHISIZER SYSTEM .... 245 
ROM PLUS w lkybrd filter .. . - 165 
IN l ROll X·lO BSA REMOTE 

CONTROL SYSTEM . . . _- - - 245 
INTRO UX-10 control ler 

card only .. __ .. .. .. ... .... 165 
ROM WRIT R SYSTEM ... - - . 155 
MUSIC SYSTEM 

[16 voicesl stereol . . . ....... 465 
AID -DIA 16 CHANNELS .. .. - 319 
EXPANSION CHASSIS 

18 slotsl . . ................. 555 
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APPLE II SOFTWARE 

VISICALC ...... 120 
CCADATA 
MANAGEMENT. 85 
T HE CONTROLLER General 

Business System ..... _ . 519 
THE CASHIER Reta il Manage­

m,,n1 & Inventory system 199 

APPLEWR ITER Word 
Processo r ...... _ . _ . . ... . 65 

APPLE POST MAILING 
List syst em ........... _.. 45 

DOW JONES PORT FOLIO 
EVALUATOR .. _.. _ . ..... 45 

APPLE CONTRIBUTED 
Vo lumos 1-5 w lmanua ls .. 30 

·DES KTOP/PLAN by DESKTOP 
COMPUTERS ..... . ..... 85 

APPLE BUG ASSEMBLER/ 
DISASSEMBLER . .... ..... 75 
APPLE DOS TOO L KIT .. . .. 65 
PIMS Personal Inf ormation 

M anagement Syst em .... 23 
ADVENTUR E by 

MICROSOFT .. ....... . .. 27 

SUB-LOGIC FS-1 

Flight Simulator ..... . ... 34 

SARGON II Chess 

by HAYDEN {Cass.I ..... . 27 

FORTRAN . ..... 165 
DOS 3.3 ... . ..... 49 
APPLE PLOT .. .. 60 
TAX PLANN ER .. .. .... 65 
SARGON II Chess 

on Diskette ............. 32 
TRILOGY OF GAMES . - . - . - 27 
SPACE GAME ALBUM.... . 38 
SPACE INVADER !Cass .I ... 18 
SPACE INVAD ER IOisk.l . . - 23 
SYBEX APPLE-BO 

BOBO Si mulator. .. ........ 17 
FO RTH 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-D AN IMATION PACK .... 53 
BATTLESHIP 

COMMANDER . .. . ..... - 23 
FASTGAMMON . .... . ..... 26 
STAR CRUISER .... . .. . . .. 24 
TRANQUILITY BASE ...... 24 

More software available 
Please write us for a list. 

Ci rc le 130 on l nquiry card . 



II 
COMPUTER 

1&.l2K & UK VERSIONS AVAii.ABLE 
S-100 EXPANSION UNIT . . . . . .••. 375 
WORO PR OCESSING PA C .... .. 11'.I 
OEVELOPME NT PAC .. . . . . .. . .. .. .. .. .. . 89 

PMC-80 

THE TRS-80 'WORK-ALIKE' 

16K LEVEL II ONLY$579 
CompJerelv compatible with Rad io Stiac k TAS ·SO 
Lovel u so t.ware a,,d peiipheri\11$. Fea turns uidud-e: 
l e'llel 11 Ba.sic. Video & Ch 3 TV O'UIPUI Bt.1 tl1 
1n Ca$stme. 4-0 pin interface conn .• 16K User R.A 
'llemo,._,, h :pand.:tblo to 48K. 

16K FOR •799 
ATARI 800 

PERSONAL COMPUTER SYSTEM 

400 CO MPUTER • . .•.•.. .. 479 
1120 PAI TE A 140 col.I .............. . ........ . 459 
810 D ISK OAIVE.... .. .. .•. .• . . 559 
41 0 PROGRAM RECOROEA.. . . 59 
815 DUAL D ISK DRIVE... .. . ... .. . 1199 
1122 THER MAL PAINTER 140 col.I • .. .. 369 
1126 PRINTER (80 col. imp.I . . . . . . . ... 795 
850 INTERFACE M OOULE . . . • . ••• . • . . 175 
ATARI 16K RA M MODULE ..•.•.•..... 155 
LIGHT PEN .......... . . . ... 65 
A COUSTIC M OO EM (CAT)...... .. ...... . . ... 169 
COMPUTER CHESS. . . .. 35 
SP ACEI NVAOERS . . . 19 
STAR RA IOERS . ...... . .............. .. .• 49 
SUPER BREAKOUT . . ........ . . • . . . .• 35 
3·0 TIC·TA C·TOE . .................... . ..... .. . 35 
VIO EO £ASEL ..... . ..... .. • • • .. . . • . .. .. 35 
M USIC COM POSER .... . .... . ....... .... .... .. 49 

.. ... 129 

LEE DEX VIDEO 100..... . ........ . 139 
SANYO 9" B&W ................. 165 
SANYO 12" B&W ......... .. ..... 255 
PANACOLOR 10" COLOR .. . ..... 329 
NEC 12" HI ­ RES COLOR ... .. . . . 875 
NEC 12" LO·RES COLOR ......... 399 

1111 
SllENTIFll 

.~::t~t 
C4PMF •1699 

CIP 
MOD II 

•449 

CaHette Oi•lc 

SPACE I NVADERS . . . . .• . . . • • .. .. 19.. . .. 29 
SARGON 11 . .... . .. . ........... . ... JO....... 35 
FORTH . .. .. .. . . . . . ..... •••.•. .• . .. N/A . ...... 69 
OS 6!>0 V3.J ... . ................... N/A ..... . . 79 
MOMS PLAN NER ... . . . ....... . ...... NIA . 100 
GRAPHICS I . . • . . .. . . ...... N/A .. ..... 35 
OAC I. ....... ... .... . ....... .. N/A . . .. 45 

. .... ... . ..... . . . 40 ... N/A 
.. . ....... . .. . 20 N/A 

450 

A NADEX OP·8000 .............. . ... .. 775 
ANADEX DP-9000 . . . . . ... .. . 135() 

BA SE 2 . . . . . . .. . ... 649 
CENTRONICS 737 . . . . . .. . 825 
PAPER TIGER IDS~ w /grophico . . .. 1195 
PAPER TIGER IOS-440 w /grophic• . . . . 895 
NEC SPINWRITER. ... . . . . .. . ... .. . .• 2550 
TREND COM 200 .. . ............... . . .. .. . ... .. . 519 
SILEN TYPE Wllnl . ... . . . ...... .• . .. .
N EC 12" GREEN PHOSPHERIP311 .. 239on~1095 EPSO N TX-80 w l graphlc a.. . .. . . ..... . . 729
TELEVIDEO 912B&C........... . .. 698 

EPSO N MX-80 13:2 col . ............. . .. . . . 62()
WATANABE MIPLOT TELEVIDEO 9208 & C .. .. . .. •.... 745 OUME SPRINT 5 . . .. . .. .. . .... .. ..... . ........ 2550
for more info lease call or write 

ORDERtNG INFORMATION: Ph.one 0fdets 1nv1ted using VISA MASTERCARD AMERICAN XPRESS or ban'i\ wire 11onslcts VISA & MC cre<itl ca.rd service charQe of 2ci 11 

AE crer:M catd S-Of'"v1ce ch.ru~e ot s • a Marl Otders m3y scno c.n;uge- c:m:J number l1r,c1uoe c:;.p1H),.OI~ cJa ~l CdShters Cliec i.. money order or personal cneci.. !allow 1 o 
bus1nC$S days 10 c lear I ~e.'\SC inclurle a ICICOhOf1 • rll.lfft.t).Cf .-.·1lh .i\11 & ders F='ore n O(dO•S (C'liClud1ng Mi-.tary PQ"s1 add 1C11 a !or 5h1001n() 3 I lurtOS must t>e 1n US 
dolk't1 s Oeners o1 C:.1Cd!1 pcrrn1Uedl Sil oc1ng Handhng amJ ln.Surar'tc:;{' lf1 u s add 3 41 11 tm1n1mum s~1 001 Ca.11•orrna reSdeni:s ,100 6°. sales lax Our k>w margins proh1b1C 
us to 'Sel\ld COO or oo pu-1c.h.aSt:? Ofders or open Rcr;ounl !pleas~ send ~or w111! n Q~'ou1tion I eQu1DmC111 •S sub1ec1 to puce chan9e afld a a1lab1hly EQu1pmen-f 
LS new A11d complete w 1lh lh mAnu,ach;rer w.11r.an1y W f} do nor gLMranree mn1c.nan 1tb1My o• oroduC IS sold All ratumo ~qu1pmen1 is sub1ec1 10 a 15• 11 res TOCk"1g fee 
we srlrP most orocrs w 11h1n 2 oavs 
WE ARE A MEMBER OF THE BETTrn BUSINESS BUREAU AND THE CHAMBER Of COMMERCE. RETAIL STORE PRI CES 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 

Circle 130 on inquiry card . 
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Listing 1 co11ti1111erl: 

6250DATA©,5908,521 ,1 143, 1000,0,0,4553 ,0, 5265 , 0 ,0,0,0,0, 1800,0,5300,224,0,0,0,0, 
17517. 17850, 1200.0,0.0.0.0, 17100,0,5300, 124,0,0.0,0.15350,0,4350,208, 1040, 1050,0 
.0. 10919.0.5300, 184.242,0.0.0.3500.0,7800.921, 150. 140,0,0.7410.9000.5300,0,0.0 
E260 DATA0,0,450,0 , AUT,ANY,GO,NORTH,*CLI,SOU TH, *WAL,EAST,*RUN,WEST,*ENT,UP,*PAC, 
DOWN, *FOL,STA,SAY,PAS, SAI,HAL,GET,BOO,*TAK,BOT,*CAT,*RUM,*PlC,WIN,*REM,GAM,*WEA, 
MON, * PUL,PIR,FLY.ARO,DRO,BAG,*REL,*DUF, * THR,TOR,*LEA,OFF,*GIV,MAT,DRI .YOH.*EAT 
5270 DATA30, INV, LUM,SAI,RLJG,LOO.KEY,*SHO, INV,WRI,DUB,REA,SRI, .• FIS,YOH,ANC,SCO,S 
HA,SAV,PLA.KIL,CAV,*ATT,PAT,LIG,DOO..• CHE,OPE.PAR.*SMA.HAM,UNL,NAI,HEL,BOA,AWA, * 
SHI,*BUN,SHE,,CRA,QUI,WAT,BUI,*SAL,*MAK,LAG,WAK,*TID,SET,PI T,CAS,SHO.DIG,*BEA 
5 280 DATABUR,MAP,FIN,PAC,JLJM,BON,EMP,HOL,WEI,SAN •. BQX,,SNE,0,0,0,0,0,0,,0,0,0,0, 
0,0,APARTMENT IN LONDON,0,0,0,0,0,1,ALCOVE,0,0,4, 2 ,0,0,SECRET PASSAGEWAY,0,0,0, 3 
,0,0.MUSTY ATTIC,0,0,0,0.0,~ 
6290 DATA* I 'M OUTSIDE AN OPEN WINDOW ON A LEDGE ON THE SIDE OF A 
VERY TALL BUILD I NG.0,0,8,0,0,0,SANDY BEACH ON A TROP ICAL ISLE,0,12,13, 14,0, 11,MA 
ZE OF CAVES,0,0 , 14, E,0.0,MEADOW,0,0,0,8,0.0,GRASS SHACK, 10,24,10,10,0,0,*I'M IN 
THE OCEAN,0,0 
5300DATR0,0,7,0,PIT.7,0,14, 13 ,0,0,MAZE OF CAVES,7, 14, 12, 19, 0,0,MAZE OF CAVES,0, 
0,0,8,0,0, *I 'M AT THE FOOT OF A CAVE RIDDEN HILL. 
A PATH LEADS TO THE TOP,17 ,0,0,0,0,0, TOOL SHED.0,0, 17,0,0,0,LONG HALLWAY,0,0,0 , 1 
5,0,0,LARGE CAVERN,0,0,0,0,0 
5310 DATA14, * I'M ON TOP OF A HILL. BELOW IS PIRATES ISL AND. ACROSS THE SEA 
OFF I N THE DISTANC E I SEE *TREASURE* ISLAND,0, 14, 14, 13,0,0,MAZE OF CAVES,0,0,0,0 
,0,0, *I'M ABOARD PIRATE SHIP ANCHORED OFF SHORE,0,22,0,0,0,0 
5320 DATA*I'M ON THE BEACH AT TREASURE ISLA ND ,21, 0. 23,0,0,0,SPOOKY OLD GRAVEYARD 

F I LLED WITH PI LES 
OF EMP TY AND BROKEN RUM BDTTLES,0,0,0, 22 ,0,0,LRRGE BARREN FIELD, 10,5,5,5, 0,0,SHA 
LLDW LAGOON . 
TO THE NORTH IS THE OCEAN,0,0,0,23,0 , 0 
5330 DATRSACKED AND DESERTED MONASTARY,0,0,0,0,0,0,,0,0,0,0,0,0,,0,0,0,0,0,0,,0, 
0,0,0.0,0, ,0,0,0,0.0,0,,0,0,0,0,0,0.,0.0,0,0,0,0, .• 0 .0.0, 0.0,0,*WELCOME TO NEVER 

NEVER LANO.,THERE'S A STRANGE SOUND 
53 40 DATATHE NAME OF THE BOOK IS -TREASURE I SLAND­
THERE' SR WORD ENGRAVED IN THE FLYLEAF -YDHO­
AND A MESSAGE - LONG JOHN S ILVER LEFT 2 TREASURES ON TREASURE 
ISLAND!-,NOTHING HAP PENS, THERE'S SOMETHING THERE ALRIGHT. MAYBE I SHOULD 
5350 DATATHAT'S NOT VERY SAFE,YOU MAY NEED MAGI C HERE,EVERYTHING SPINS AROUND AN 
D SUDDENLY YOU ARE ELSEWHERE... ,TORCH I S LIT. I WAS WRONG. I GUESS ITS NOT A MONG 
DOSE CAUSE THE SNAKES BIT IT., I'M SNAKE BIT 
536~ DATA PARROT ATTACKS SNAKES AND DRIVES THEM OFF.PIRATE WON' T LET ME, ITS LOCKE 
D, ITS OPEN, THERE ARE A SET OF PLANS IN I T, NOT WHILE I 'M CARRYING IT,CROCS STOP M 
E. SORRY I CAN'T, WRONG GAME YOU SILLY GOOSE ! , I DON' T HAVE IT 
5370 DATAP I RATE GRABS RUM AND SCUTTLES OFF CHORTLI NG •••. I TH INK ITS ME. HEE HEE. 
,ITS NAILED TD THE FL DOR !,-MAGIC WORD- HO AND A. .. CWORK ON IT. YOU'LL GET 

IT) ,NO. SOMETHING I S MISSING', IT WAS A TIGHT SQUEEZE!,SDMETHING WON'T FIT 
6380 DATASINCE NOTH I NG IS HAPPENING, I SLIPPED AND FELL..•• SOMETHING FALLS OU T, TH 
EY 'RE PLANS TD BUILD JOLLY ROGER CA PIRATE SHIP !) 
YOU'LL NEED HAMMER NA ILS LUMBER ANCHOR SAILS AND KEEL.,I'VE NO CONTAINER, IT SOAK 
S INTO THE GROUND 
53g0 DATATOO DRY. FISH VANI SH., PIRATE RWAl\ENS . SAYS - AYE MATEY WE BE CASTING OFF 

SOON­
HE THEN VANISHES 
,WHAT A WASTE... , I'VE NO CREW, PIRATE SAYS -AYE MATEY WE BE NEEDING A MAP FIRST­
64~~ DATAAFTER A MON TH AT SEA WE SET ANCHOR OFF OF A SANDY BEACH. 

ALL ASHORE WHO'S GOING ASHORE...• TRY - WEIGH ANCHOR-, THERE'S A MAP IN IT, ITS A M 
AP TO TREASURE ISLAND. AT THE BOTTOM I T SAYS 

-30 PACES AND THEN DIG!­
541~ DATA* WELCOME TO - PIRATES ADVENTURE- BY SCOTT & ALEXIS ADAMS * 
, I TS EMPTY, I'VE NO PLANS ! ,OPEN IT ? ,GO THERE?, I FOU ND SOMETHING', I DIDN'T FIND AN 
YTHI NG, I DON'T SEE IT HERE, Of\ I WAU\ ED OFF 30 PACES. 
542~ DATACONGRATULATI ONS ! ! ! 

BUT YOUR ADVENTURE IS NOT OVER YET... 
. READING EXPANDS THE MIND, THE PARROT CRYS. - CHECK THE BAG MATEY- , - CHECK THE CHEST 

MATEY- ,FROM THE OTHER S I DE 1 ,0PEN THE BOOK!,THERE'S MULTIPLE EXITS HERE ! 
6430 DATACROCS EAT FISH ~ND LEAVE.I'M UNDERWATER. I CAN'T SWIM. BLUB BLUB...• -PI 
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32K Board ~!C lurod Abo'e 

Why Not the Best? 
From The Dynamic RAM Company. 

2MHz 4MHz 
16K-$249 $259 
32K-$375 $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 still 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 131 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 16K 
boundaries with mini-jumps (small 
shorting plugs that slide over wire­
wrap pins) near the lop 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 16K board is 
typically less than 4 watts ( +sv @ 
300ma, + 16V @ 150ma 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 interlace with 
any standard S-100 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 zaooo 16-blt 
processor board designed for the 
MULTIBUS. All of these products 
are available 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 D«<m~r 19llO 199 



Listing 1 contirwed: 

ECES OF EIGHT-, ITS STUCK IN THE SAND.USE 1 WORD, PIRATE SAYS -AYE MATEY WE BE WAI 
TING FOR THE TIDE TO COME IN- ,THE TIDE IS OUT .THE TIDE IS COMING IN 
6440 DATAABOUT 20 POUNDS. TRY -SET SAIL-,-TIDES A CHANGING MATEY-,NOTE HERE -I B 
E LIKING PARROTS. THEY BE SMART MATEY-, PIRATE FOLLOWS YOU ASHORE AS IF HE IS WAI 
TING FOR SOMETHING•• FLIGHT OF STAIRS.1,0PEN WINDOW.2.BOOKS IN A BOOKCASE,2 
5450 DATALARGE LEATH ER BOUND BOOK/800/,0,BDOKCASE WITH A SECRET PASSAGE BEHIND 
T,©,PIRATE'S DUFFEL BAG/BAG/,4,SIGN ON WALL - RETURN TREASURES HERE. SAY SCDRE­
SIGN BY STAIRS -ANTONYM OF LIGHT IS UNLIGHT-, 1,EM PTY BOTTLE/BOT/,0 
6450 DATAUNLIT TORCH/TOR/,4,LIT TORCH/TOR/,0,MATCHES/MAT/,0,SMALL SHIP'S KEEL AN 
D MAST,5.WICKED LOOK ING PIRATE,9,TREASURE CHEST/CHE/,9,MONGOOSE/MON/,8,RUSTY ANC 
HOR/ANC/,24,GRASS SHACK,8.MEAN AND HUNGRY LOOKING CROCODI LES, 11,LOCKED DOOR, 11 
5470 DATAOPEN DOOR WITH HALL BEYOND.0,PILE OF SAILS/SA!/, 17,FISH/FIS/,10,*DUBLEO 
NS*/DUB/, 25,DEADLY MAMBA SNAKES/SNA/,25,PARROT/PAR/,9,BOTTLE OF RUM/BOT/, 1,RUG/R 
UG/,lll,RING OF KEYS/KEY/,0,0PEN TREASURE CHEST/CHE/,0,SET OF PLANS/PLA/,0,RUG,1 
6480 DATACLAW HAMMER/HAM/, 15,NAILS/NAI/,lll,PILE OF PRECUT LUMBER/LUM/, 17,TOOL SHE 
D, 17,LOCKED DOOR, 16,0PEN DOOR WITH PIT BEYOND,0.PIRATE SHIP,0,ROCK WALL WITH NAR 
ROW CRACK IN I T,18,NARROW CRACK IN THE RDCK,17,SALT WA TER ,10,SLEEPING PIRATE,0 
5490 DATRBOTTLE OF SALT WRTER/BOT/,0,PIECES OF BROKEN RUM BOTTLES,4,NON-Sl<ID SNE 
AKES/SNE/,1 ,MA P/MAP/,lll,SHOVEL/SH0/ ,1 5,MOULDY OLD BONES/BON/,0,SAND/SAN/,5,BOTTLE 
S OF RUM/BOT/,0,*RARE OLD PRICELESS STAMPS*/STA/,0,LAGOON,6,THE TIDE IS OUT,24 
6500 DATATHE TIDE IS COMING IN,0,WATER WINGS/WIN/, 15,FLOTSAM AND JETSAM,lll,MDNAST 
RRY,23,PLRIN WOODEN BOX/BOX/,0,DEAD SQUIRREL.0,,0, ,0, 
65112! REM 
5520 REM PROGRAM STARTS HERE ... 
5530 REM 
6540 CLEAR800:DEFINTA-Z : POKE 15553,255 :RESTORE 
5550 CLS:INPUT" PREPARE DATA TAPE (HIT ENTER> ";TP$:D=-1 
5550 CLS:PRINT@64>t=4, "ADVENTURE DATA TAPE BUILDER - WDRf<ING" 
5570 READ IL,CL,NL,RL,MX,R,TT,LN,LT,ML,TR:PRINT#D. I L,CL,NL,RL, MX,R,TT.LN.LT,ML, T 
R 
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FEATURES INCLUDE: 
• 	 Uses Standard Typewriter Ribbon 
• 	 Micro Processor Contro lled 
• 	 Can Operate Continuously-

No Thermal Problems (Has an all metal 
print head) 

• 	 5 x 7 to Larger 10 x 7 and Larger 10 x 14 
Dot Matrix Character Generator 

• 	 Standard 96 ASCII Character Font 
• 	 Upper and Lower Case Printing 
• 	 Up to 88 Characters Per Line 
• 	 Single Line Print Rate Is 160 CPS 
• 	 Average Print Rate Is 60 CPS For Ten 

Lines 
• 	 Graph ics Capabil ity With Extended 

Character Modes 
• 	 Programmable With 32 System Level 

Software Commands 
• 	 Standard Parallel and Serial Interface 
• 	 Software and Hardware Reset Interface 
• 	 Software Line Counting For Paging 
• 	 Baudrate Select From 110 to 9600 
• 	 Manual Paper Advance 
• 	 Manual Selftest and Reset 
• 	 Adjustable Tractor Width From 1 to 9V2 

Inches 
• 	 Interfaces with Apple. Atari, OSI , T. I., 

TRS-80 and the Li st Goes On 

COOSOL DATA LOGGER IMPACT PRINTER 


$495 Kit, 101 B-80KE $545 Assembled & Tested 101 B-80E 

COOSOL, INC. P.O . BOX 743, ANAHEIM, CA 82805 (714) 545-2216 7 Days a Week 

200 O.C.mb.r 1980 © llYfE Publi<• ' '""' Inc 	 Circle 132 on inquiry card . 



A ;y LANGUAGE 0 A I 	 SHOOT THE 
WORKS 


. .. and improve your programming skills with 6502 GAMES and 
INSIDE BASIC GAMES. These books do more than just describe 
computer games- they show the logic and structure of games 
programs so you can create your own games and develop 
programming competence and confidence. 

MAIL TO: 	 PLEASE SEND 

C 6502 GA MES $12.95 i INSIDE BASIC GAMES $13.95 

ex 	 NAME ------------------------------­

ADDRES S ---------------------------- ­
CIT Y - -------------- STAT..._____ ZIP _______ 

PLUS 1 S1.SO/book UPS or 1 75c/book4th c lass mai l (CA add ta x) 

TOTAL AMT. ENCLOSEO_____OA CHARGE M Y 0 VISA 0 MC D AM. EX.DEPT. 812 
CARD # -----------	 EXP. DATE ________________2344 SIXTH STREET, 
SIGNATURE ______________________________

BERKELEY, CA 94710 
PHONE ORDERS: 415/848-8233 _ PLEASE SEND ME YOUR FREE CATALOG 

Circle 124 on inqu i ry card . 	 BYTE Docomber 1900 201 



Listi11g 1 continued: 

5581ll DIMCA(1,7J,NV$(NL+llll, 1), IA$CIU, IAUU,RS$<:RU,RM(RL,5),MS$(MU,Al'.h5),A$(9 ) 
, !'.H l , 7 ) 
5591ll FORZ=li'lTOCL STEP2:FORXX=li'lT01:FORY=lllT07:READ CACXX,Y):NEXTY,XX:X=li'l 
561llli'l Y=X+l:PRINT#D,CA(X,lll),CACX, 1),CA(X,2 ) ,CACX.3),CACX,4>.CACX,5),CA(X,5),CACX, 
7 ) ,CACY,lll ) ,CACY, ll,CA(Y, 2) ,CA(Y, 3) , CACY,4 ) ,CA(Y,5 ) ,CA CY,6),CACY,7):NEXTZ 
5511ll FORX=lllTDNL:FORY=li'lTOl:READ NV$CX,Y ) : NEXTY,X 
5620 FDRX=li'lTORL:READ RMCX,lll ) ,RMCX. 1),RM(X,2>.RMCX.3),RMCX,4),RMCX,5),RS$(X):NEXT 
5631i'l FORX=lllTOML:READ MS$(X):NEXT 
5640 FORX =li'lTOIL:READ IA$(X), IACX) :NEXT 
6551ll FORX=li'lTONLSTEPtli'l:FORY=li'lTOl:PRINT#D,NVSCX,Y ) ,NVSCX+t,Y),NV$CX+2,Y >,NV$CX+3,Y 
) ,NVSCX+4,Yl,NVSCX+5,Y ),NV$(X+5,Y),NV$CX+7,Y ) ,NV$CX+8,Y ) ,NV$(X+9,Y):NEXTY,X 
5550 FORX=li'lTORL:PRINT#D,RM(X,lll ) ,RM(X, t> ,RM(X, 2) ,RMCX, 3) ,RMCX,4),RMCX,5), RS$CX >:N 
EXT 
6670 FORX=li'lTOML:PRINT#D,MS$CX) :NEXT 
5681i'l FDRX =lllTDIL:PRINT#D, IASCX ) , IACX>:NEXT 
S591ll INPUT"REWIND TAPE TO BE VERFI ED";TP$ 
671llli'l POKE16553,255:RESTORE:FORX =1T011:READAlll:NEXT 
5711i'l INPUT#D,Alll,A1 ,A2,A3, A4 ,A5,A6,A7,A8,A9,Blll 
6720 IFBlll<>TRORAlll<> ILORA1<>CLORA2<>NLORA3<>RLDRA4<>MXORA5<>RORCA6<>TTlORA7<>LNOR 
CAB<>LT>ORA9<>MLTHEN679~ 

5730 FORX=!llTOCL STEP2:INPUT#D,AC0,0 ) ,AC!ll, 1),ACli'l,2),AClll,3),A(!ll,4),AC!ll,5) ,A ( li'l, 6) ,A 
(Ill. 7 ) I A ( 1. Ill) I A ( 1. 1 ) ' A ( 1, 2) ' A ( 1 . 3) , A ( 1. 4 ) ' A ( 1, 5) ' A ( 1. 5 ) ' A ( 1. 7 ) 
5741i'l FORY=0TOl:FORZ=li'lT07:POKE15553,255:READAli'l:IFA CY.Z > <>AlllTHEN5791llELSENEXTZ.Y,X 
5750 FORX =lllTDNLSTEP1!ll: FORY=!llT0 1:INPUT#O,A$ C0 ) ,A$ Cl> ,ASC2>,A$C3),A$C4 ) ,A$(5),A$(6 
) ,A$ (7). A$(8),A$(9):FORZ=li'lT09:IFNV$CX+Z\Y) <>ASCZ> THEN5790ELSENEX TZ.Y.X 
5750 FORX=!llTDRL:INPUT#D,AA C!ll), AA Cl l ,AAC2 ),AAC3 ) ,AAC4 ) ,AAC5 ) ,AS: FORY=lllT05:IFAACY > 
<>RMCX,Y1DRAS<>RS$C:XlTHEN5790ELSENEXTY,X 
577({] FORX=li'lTOML : INPUTttD,AS: I FAS<>MSSCXlTHENE790ELSENEXT 
5780 FORX=0TOI L:INPUT#D,A$,AACli'll: IFAAC 0 l<>I AC:X)ORAS<> IASCX> THEN5791llELSENEXTX: CLS 
:PR I NT"DA TA TAPE VER IFIED":END 
579({] PRINT"BAD TAPE~" : END 

Listing 2: Main program of Scott Adams' Pirate's Adventure for the TRS-80. This program uses the data tape generated by listing 1. 

10 'COPYRIGHT SCOTT ADAMS. 1978 
2~ CLEAR54!ll~:DEFINTA-Z :D=-1 
30 ff D:;;;:- 1LF:-IEMO4525PRINT"BAD LOAD " : E ND 
40 X=Y=Z : K=R=V: N=LL=F :TP$=K$ :W=IP=P : Z$="I'VE TOO MUCH TOO CARRY. TRY -TAKE INVEN 
TORY-":GQSUB124el:GOT01~1i'l 
5eJ CLS : PR I NT" •t ;:+;:+; WELCOME T O ADV ENT URE LAN D. ( #4 . 5 ) >t::t::t:": PR l f\IT: PRINT" Ul\IL.E 

SS TOLD DIFFERENTLY YOU MUST FIND *TREASURES* 

AND-RETURN-THEM-TO-THEIR-PROPER--PLACE ! " 

5(2) PRINT:PRINT"I'M YOUR PUPPET. GI VE ME ENGLISH COM MANDS THAT" 

70 PRINT " CONS I ST OF A NOUf\I AND VERB. SOME EXAMPLES ... " : PRINT :PR INT"TD FIND OUT W 

HAT YOU'RE CARRYING YOU MIGHT SAY : TAKE INVENTORY 

TO GO INTO A HOLE YOU MIGHT SAY : GD HOLE 

TO SAVE CURRENT GAME: SAVE GAME" 

80 PRINT :PRI NT ''YOU WILL AT TIMES NEED SPECIAL ITEMS TO DO THINGS . BUT I '~ 


SURE YOU' l_L BE A GOOD ADVENTURER Al\ID FIGURE THESE THI NGS OUT . " 

90 PR I NT: I NPUT" HA PPY ADVENTURING ... HIT ENTE R TO START "; h$:CLS : RETURN 

Ui.'l0 R=AR :LX=L T:DF=fZl: SF""0: I NPUT " USE OLD 'SAVED' GAME" ;f\$ : I FLEFT$ 0\$ , U 0 "Y" THEN13 

0 

ll ln IFD0- 1THENCLOSE:OPEl\l" I ", O, SV$ELSEINPUT"READY SAVED TAPE" ;l\$:PRil\ITINT<ILt•5/E; 

0)+1 ; "M I NUTES " 

120 INPUT#D,SF,L X.DF,R:FORX=!llTOI L: INPUT#D. ! A( X) : NE XT:I FD <> - 1CLDSE 

130 GOSU850:GOSUB24fZl:GOTD 151ll 

14121 I NPUT " TELL ME WHAT TO DO";TP$:PRINT:GOSUBi7!i'l: IFFPRI NT "YOU USE WORD CS) I DON' 

T f\NOW" :GOT0 14!ll 

151ll GOSU83 clZJ:IFIA(g):::-1THENLX=LX-l:IFLX<lllTHENPRINT"LIGHT HRS RUN OUT" :IA (9)=l?JEl_S 

EIFLX C25PRINT"LIGHT RU NS OUT I N"; LX; "TURl\lS ' " 

15 0 NV(li'l):::fZl:GOSUB351ZJ:GOT0 140 

171ll ~\;;;;(l): NT$ C0) ="" : NT$ ( 1) =" " 


Listing 2 continued on µage 204 
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1 ·8K plug in 
RAM Module 

-
.................. - 'L ... ­

~~ .. . ......... T-L t....C• 


~ .. ., • a • • • .i.. a. .ir. ...-- -- FREE FREE 

1 Apple Tape 
Recorder - Microsoft Basic 

for only 
$}62.50FREE 

Atari Interface 

Modu le 


FREE 
- (S219.95 value) 
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Listing 2 co11ti1111ed: 

18Ql FORX=J.TOLEN (TP$) : !($=MIDS (TP$, X, 1) : I Ff\$=" " THEl\IK= 1ELSENT$ 00 =LEFT<f, (NT$ 0\) +f\$ , 
LI\\) 

1912! NEXTX: FORX = IZlTD 1: NV ( x) =Q) : I FNT$ ( x) =II II THEN23 121EL SEFORY=Q)TONL : f<$;;;;NV$ ( y' x ) : I FLEFTS 

0\$, 1)="*"THENf\$=MID<f,(1($, 2) 

2f2J0 IFX=1I FY<7THENK S=LEFT$C K$,LN) 
21121 IFNT$ CXl=K$THENNVCXl=YELSENEXTY : GOT023121 
221Zl I FLEFT$ (NV$ (NV (X), X), 1) =11 *" THENNV ( X) =l\IV ( X) - 1: GOT02212l 
23 © NEXTX : F=NV(IZl ) <lDRLENCNTS(l )) )Q)ANDNV(ll (l:RETURN 
240 IFDFIFHH9) 0 -1ANDIA(9) 0 RPRINT" I CAN'T SEE, ITS TOO DARI\." : RETURN 
25121 f\=-1: IFLEFT$(RS$(R), 1 l =":+:"THENPRINTMI0$(RS$(R),2) ; ELSEPRINT" I 'M IN A ";RS$(R 
) ; 

2EIZI FORZ =IZlTOI L: IFl\IFHH Zl ""RPRINT". VISIBLE ITEMS HERE: 
": l(=fZJ 
270 GOT031Zll2l 
280 T P$= IA$ ( Z) : IFRIGHT$(TP$, i) =" / "FDRW=LEN (TP$) -1 T01STEP-1: IFMID$ CTP$, W, 1) ="/"TH 
ENTP$=LEFTSCTP$,W-l)ELSENEXTW 
290 RETURN 
31Zl0 IFIA(Z) <>RTHEN320ELSEGDSUB280 : IFPOSC0J+LENCTPSJ +3>63THENPRINT 
31!Zl PRINTTP$;". "; 
32'2l NEXT:PR I NT 
33\ll \;;;;-1 :FORZ ""0T05: IFf\IFRM(R, D 0 !ZI PRINT" 
OBVI DUS EX ITS: II; : t<=0 
341Zl IFRM(R,Z)00PRINTNV$CZ+L1);" "; 
350 NEXT:PRINT:PRINT:RETURN 
36'2l F2=-1:F=- 1:F3=0 : IFNV(0)=1ANDNV( l) <7THENE10ELSEFORX=0TDCL : V=CACX,0)/150: I FNV( 
\ll ) =0IFV<>IZlRETURN 
370 IFNVC ~ l <>VTHENNEXTX:GOTD99'2lELSEN=CA CX,0 - V* l 50 
38!Zl I FNV( 0 )=!ZITHENF=0:IFRNDC100 ){ ;;;;NTHEN400ELSENEXTX : GO T0990 
390 IFN<>NVC1>ANDN<>IZlTHENNEX T X:GOT0990 
40!Zl F2=-1:F=0:F3=-1:FORY~ 1T05:W=CACX, Y) :LL=W/20:K=W-Ll*2'2l:F1=-1:0NK+1GOT0551ll,430 

Listing 2 con tinued on paxe 208 

...--------- MARYMAC INDUSTRIES, INC. -------- ­

To Place An Order Questions & Answers 
From Outside Texas & Orders 

1-800-231-3680 Texas 1-713-392-0747 

Store #G-189 
BRAND NEW IN CARTONS DELIVERED. Mary mac Industries owns & operates Radio Shack® dealership in Katy, Texas. Warran­
ties will be honored by all company owned Radio Shack® stores, & participating fra nchisees and de.aler authorized sales centers. Save 
State Sales Tax. Texas Residents Add Only 5% Sales Tax. Open Mon .-Sat . 10-7. We pay rreight and insurance. No extra charge for 
Master Charge & Visa. Call us for rererence in or near your city. Ref: Farmers State Bank , Brookshire, Texas. Write or visi1 us a1, 
21969 Katy fwy, Katy (Houston). Texas 77450. 

WE OFFER ON WE ALWAYS 
REQUEST OFFER 

~ NO extra charge for Master Charge 
or Visa 

Federal Express 0 

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 Shipments! 

References from people who have 0 0 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 JOEMcMANUS 

VISAModel Ill iJ.;: ~ In Stock ­•
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A P~/MTM Demo Disk from Sordm. 

You 've heard all about tlie powe.r of PASCAL. You know it'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 d ose to free a.s you can gc1. 
BASIC as the universal programming IOol. But how can you If you need full documentation, just rum your Incredible 
learn if it's really what you want without spending a lot of $10 Free Offer imo an Incredible $20 Free Offer. Order the 
money? Sorcim's Incredible $10 Free Offer i.s rhe a.nswer. complete 90-pagc User 's Reference Manual , which fully details 

For only $10 you receive a CP/ M compatible 8" our ent ire PA CAL!M package, for an additional $10. 
floppy disk that demonstrates the entire PASCA LI M And you'll get full credit for the $20 offer, too. 
language. Through a sample pro­ Sorclm 11 the .olld 1oftware .ourcc . 
gram 1hat displays the unique Sorcim is fully committed to the advance· 
features of PASCAL/Mand a mem of technology through software develop­
limited compiler that allows ment. Our next PASCAL enhancement, the 
you to crca1c programs of PASCAL/M symbolic debugger which dra­
your own, you'll discover matically reduces program development time, 
the incredible world of is proof of this commitment. We also offer a 
PASCAL/ M first-hand . comprehensive line of state -of-the-art software 

You can run the disk on any products for Z80, 8080, 8048, 6502, 680x, 
tandard CP/M-based system using an 8080, Z8000, M68000 and 8086/ 88 microprocessor­

8085 or Z80'" CP device with 56K memory. based sy terns . And Sorcim can develop operat­
So where"• the FREE come tn? ing system , compilers and assemblers for your 

After the demo disk gets you hooked on specialized applications. 
PASCALt M, just order the fu ll PASCAL/M Take advantage of our incredible offer by 
package, including the compiler, ob ject library fi ll ing out the coupon and sending it to us 
and pseudo code (P-Codc) interpreter, and mday. You 'll gee hard evidence of solid sofrwarc 
we'll give you full credit for the demo disk! for microcomputer applications. 

THE llfCREl>IBLE 

$10 FREE OFFER!! 


••••••••••••••••••••I OK, I can't put up your Incredible SlO Free Offer. I
I Pleue send me the items checked below: I 

O PA CAL!M Demo Disk .......... ...... .. ............. ..................S tC>.00 I
I D PASCA LIM User' Reference Manual .. .......................S 10.00
I D Demo Disk and Referen ce Manual ....... ... ...... .. ... .... .... .. ...S 20.00 I 
I I understand that I'll rccei\•c full credit fo r my lncrroiblc $ 10 (or I 

$20) Free Offer If I orde r the ful l PASCAL/M package by Ju ly I
I 31 , 1981. 

I O I can ' t srnnd it ; I've got to have the full PASC ;\ L/M package, I
I including ompikr, Object Li brary, P-Code l nterpm~r, Rd- I •
I crcncc Manu al and Demo Disk. I SORCIM 


O Z80*08080185'"0 Z801951 l" 1333 Lawrence ExpresswayI •spec.ify:OC rt M orO CDOS .... ...... ...... ... ... ...... ....... .. ..St75.00 I 

Suite 418I 0 8088 /86(RcquircsC P/ \ 86) ..................................... ... 2.5-0.0-0 I 

Samo Clara, CA 95051O MastcrCardOV ISA OShip ur C.0 .D. •

I 
I 
I 

D Check or money order enclosed 

Card Number 

M aster Card Interbank Number 

Exp. Date - --­

. 

I 
I 

(408) 248-5543 

~---------, 

rf'\.SCAl .I M IS :11ndcm.airk t1,Sw1:1m 
CPI ~1 n .J r('[Cl"it~ rcd 1nJ..:mr.irk 

of O igtl.J I Rr~.aite-h 

I 
I 
I 
I 
I 
I 
• 

Signature 
(for credit card purchase) 
Total am ount enclo cd ............. ....... ... ....... ... ... ... .... ... ...$ 
(C•lifomia rcsi<kn1$ odd 6.5% sak • tox; for O\'c=as shipment, ..Jd 10.00; 
(or shipment to C.nacl:I i:>r Mex ico, odd 5.00.) 

SHIPTO: 

ADDRESS: ----------------­
l~~· PO t:..:.lo, rl..,.~lCITY:___________________ 

II 
I
I 
II 
I 

UO i" a lta.!cm:1tk 
ol ZLlo~ C.:0.rp.intw n I STATE: Zll' I 

I 
I 

I 
~m • 

I I 
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When we shipped the first CPU 8085/88 . 
·back in June of 1980, we created a bridge between the · . ·' · • :~·1"~--

8 bit world of the present and the 16 bit world of the future. - ~»"'!:',-~,(.. _. .. 

The response has been overwhelming - but really, no other reaction would be 0 

'"::-._ 

appropriate for a. CPU board that is downward compatible with 8 bit 8080/8085 ·";\ 
software, upward compatible with 16 bit 8086/8088 software (as wel l as Intel 's 
coming P-Series) , designed for professional -level high speed applications, and 
engineered for full compliance with all IEEE 696/5- 100 standards. 

See th is bridge to the future of computing at finer computer stores world-wide. 

The CrU 8085/88 is all that we say it is . .. and more. 

from lfA@@)©@O!Jf?(OmpuPro™ lg.! HECIRONICS ~ 
Bldg. 725, Oakland Airport, CA 94614 

Prices : S295 unklt (sockets and bypass caps pr~soldered in place. 5 MHz operation); S425 assembled (5 MHz operat ion) ; $525 qualified under 

the high-reliability Certified System Component program (with 5 MHz 8085, 6 MHz8068). Owner's manual available separately for SS. 

MonitorI debugger available on 8" disc for $35. For 24 hour VISA • I Mastercard <~· orders, call (415) 562-0636. 
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I No te · u·nk th, .}t no' •"'••n ·;1·rJ !'.)1 ~10 . c«·t: 1.1 ' ' ' (."" ~ /1•.-. ...,., :.,1, ,., ~· r .~ti .. • J · • "' ....., • I·----------------------------------· 
t i:Qr.i •r Ch1i! I OCJrOb l<1m-. :;~ r. n ~1 ~ IC · n,i"n1moni•1;~ 1"'1 Ca 5"toll.t ot:l1•m " r ;r 1 r;;,, ~.:,.:'- .' ·,.•.•~ • I
I le • unh 1~~ •or rt ~ a.I s.1.: · ••~ e cri~t~"t.' 

I Comp\I Pro 01o d u.r: 1:. arc: .11w .t. a 1! ,1bl<! ~,.scmb l oed , o r (Ju.i hll t:J u r1.Jt:t o ut •··~n -r.p •a.t.· 1, C··•' • • _: I 
I Sy !i. lt:m CfJmponen11CSC 1tirOQ'Wh1200 nout :>u r~- 11\ •I C!fl5 tvC 1 <·~ 1 r ng ';"il l,.., 1rn-:: t.J ...... . J"' I · I 
1 -~ I 

··--------------------------------­
NEW! ANNOUNCING THE 

"SYSTEM SUPPORT t " 
S-100 BOARD 

The perfect. mu lt i-purpose helpmate fo r any S-100 sy st em - a t an 
astonishingly low price! Just look at a ll these featu r es : 

- Month / day/ time clock wi th on-board crys tal timebase and provrs1 on for 
baltery backup. All time data avai lable in BCD . 

- Provis ion lor adding the 951 1 or 9512 math processor. 
- Full AS-232 serial port . similar 10 the ser ial ports in our accla imed 

"' In terface!'" boards . 
- Three interval timers - cascade, or use independent ly. 
- Two interrupt con trol lers - supports buss vec tored interrupts, and 

interrupts generated by the Interval timers and/or math processor. 
- Space for up to 4K or onboard EPAOM and/ or RA M ; two 

27 16-pi nout sockets handle 4K ROM , 2K AAM/2K ROM. or 4K RAM . 
- Ideal for use wi th the CPU 8085/ 88 or CPU Z. 

This amaz1ne1yv<:-rs.a11le boara c-0s1s anequallyamazmg $295 unlcit. S395 .a.ssm,or S49'5 CSC 
(add S19S to a ll prices tor 1nc lus1io:r. ol t'1e 9512 math chip). Shipment starl'S in Deci!mbe' · s.o get 
read y to .add some real compu11na power to yovr S· t 00 sy5tem 

COMPUPRO s.. 100 MOTHERBOARDS: 
DESIGNED FOR THE FUTURE, AVAILABLE NOW 
These advanced motherboards handle the coming generation of 5 10 10 

MHz CPUs (as well as present day 2 and 4 MHz systems), and fea ture 
Faraday shield ing between all bu s signal lines to minimize crosstalk, active 
termination lhal spl its the termination load belween eac h end ol every bus 
fi ne, and mechanical compatibi lit y wi th Godbout , Vec tor, lmsai. TEI, and 
sim•lar enc losures. Unkits have edge connectors and termination resislors 
pre-soldered in place lor easy assembly_ 

#CK -026 6 slot motherboard with edge connectors - unkit $89, 
assm $129 

#CK-025 12 slot motherboard with edge connectors · unkit 5129. 
assm $169 

#CK-024 20 slot motherboard with edge connectors · unkit Sl 74, 
assm 5214 

COMPUPRO COMPUTER ENCLOSURE 
$289 desktop, $329 rack mount 

This handsome enc losure does justice lo the fi nest compu1er systems. 
Includes dual AC ou llel s and l useholder on rear , heavy-duly line !Il ler, and 
black anodized front panel (with tex tured vinyl pa inted cover for desklop 
version) , Pre-dril led base accepts our high-performance S-100 
motherboards or types by Vec tor. Call lornla Olgllal , and others_ Rack 
mount vers ion includes sl ides for easy pull -ou1from rack !or maintenance 
or board changing . 

8088/8086 MONITOR DEBUGGER: $35 
Suppl ied on single sided . ~ Ing le densi1y, soft-sec tor 8" d isc. CP/M • 

compatible. Great development tool ; mnemonics used in debug conlorm as 
c losely as poss ible 10 current CP/ M • mnemonics. 

OTHER S.. 100 BUS PRODUCTS 
Active Terminator Board ..... .... .. .... ...... .. S34 .50 kil 
Memory Manager Board ... .. ..... ---·------ -.. - S59 unkil , $85 assm, S1 00 CSC 
Mullen E~terider Board ........... ... ... ..... . .. . S59 ki t 
Mullen Relay/Opto -lsolator Control Board . 5129 kit , S179 assm 
Spectrum color graphics board ___ ,, ______ _,,_ S299 unki t ,· $399 assm, $449 CSC 
2708 EPROM Board (270Bs not included) ... S85 unk il . S135 assm, $195 CSC 
Interfacer 1 (dual RS-232 seria l port s)....... . S199 unklt . S249 assm. $324 CSC 
lnlerlacer 2 (3 paral lel + t serial port) ....... S199 unk it , $249 assm, $324 CSC 


WE'RE IN THE 

MEMORY LEAD AGAIN. 


Make way for the memory board of the year: RAM 21 , the first 
128K byte S-100 static RAM board. Includes all the features you'd 
expect from CompuPro RAM boards. with current consumption 
comparable lo standard 32K boards. Full data and pridng on this 
remarkable memory board wi ll be available during December. 

Our current memory l ineup fea tures l ully static design to etimina1e 
dynamrc t1mrng problems. lu l l IEEE 696/ S-100 sp~c compatibi l ity. 4/ 5 MHz 
opera11on , low power. extens ive bypassi ng, and carelu l thermal design. 
CSC memories wi ll run w it h tO MHz CPU clock speeds on the S· lClO buss 
(while drawing half the current of non-CSC boards ~ to gi ve high speed , 
ul tra -low power operati on. 

11you' re looking for specs - if you're looking for performance - ii 
you're looking for exceptional value, then look no further than the 
RAM ser ies from CompuPro. 

RAM XX (w11h ba nk selret • nd IEE E t ompa11ble e1 1endcdaddress.nsl 

untitrt au m csc 
16K RAM XX-16............- .................................... ......... $319 $399 $479 
24K RAM xx-24 ___ __ _,,,____,,,____ ______ _,,,,,, ,......................... $429 $539 $629 
32K RAM XX-32 .............. .................................... ......... $559 $699 $799 

OTHER S· I 00 MEMORY 
SK RAM llA.. .. ....... ............... .. ............................................... $159 $189 $239 
16K RAM XIV--­ ·-···-­ -----··-­ -·-··---···.. .......... ........................... $279 $349 $429 

(Includes I EE eomp~tib l e extencteOaddfC:iS•ng.) 

CLOSEOUT SPECIAL: 32K fu lly static memory for the SBC 
buss (RAM XI), now only $699 assembled. limited quantities. 

CPU-Z: 
8 BITS Of Z80A0 rOWER FOR THE S-100 BUS 

Super ior design in a Irue IEEE-compal ib le board (t iming specs ava ilable 
on request) . Includes all standard Z·80A• features along with power on 
jump/ clear. on-board fu lly maskable interru pts for Interrupt -dri ven 
sys tems, se lectab le automatic wait state insertion, provision lor add ing up 
108K of on-board EPROM , IEEE compat ible 16 /24 bl1 extended addressing. 
and much more . CSC boards suppl ied with 6 MHz CPU ; others suppl ied 
with 4 MH z CPU. S225 unklt , $295 assm, $-395 CSC. 

NEW LOW PRICE I 
161< DYNAMIC RAMS · 8/$39 ll 

LowesI price ever on one ot our most popular i tems. Expands memory in 
TRS-BO ' -1and -1 1, as well as mach ines made by Apple, Exidy, Heath HB9. 
newer PETs. etc. Low power, h igh speed (4 MHz), Add S3 lor 2 dip shunt s 
plus TRS-80 ' conversion instructions. Limited quantity . first come. first 
served. 

PASCAL/M" FROM SORCIM: 
$ 175 COMPlITl 

PASCAL - easy to learn . easy to apply - can give a microcomputer wi th 
CP / M · more power lhan many minis. We supply a tota lly standard Wirth 
PASCAL/M' 8" diskette and manual. Speci fy zao · or 80B0/8085version. 

2 102 MEMORY SPECIAL 
While they last. 99 cents each, 10/$9.90 . Low power. 

COMING SOON : " MPX l " ,a front end processor/ system 
m u ltiplexer for h igh speed multi - task/ multi -user setups. . .and an 
STD buss motherboard and RAM card. Stay tuned ! 

· u<;At.COR [it ilOo\ •' '' "'ll'\l~•tdU~.H • Ollo1o( t N!i ltO•t. •t·~,, illo eilt!.tl.tn01COl'DoOt..1o0n. P ASCAl 1 M 11 .1 
l••::lr ,.,. .11 • • OI S0tC •ITI C.J> •M ''' r cg 1ur1r~ t1.1~• · e l D 1t1U1l lll itW.l r C 

JERM S : C;i• ' "'~ alkl 1'1• Al lD'olll' !I ·~ s"-loi>•n11 . lf' • Ct!St.,c-lun.ded Orctere 11nd 11>I Sl S,lt(li;:i 12 naf"llJ hr'!oQ VISA . 11'\IJ 
.Ml}.ltt1cari1 • o rdQt' tS:i" !i mtn]c.all(415J 5&2·0fil6 , ?.t tm:i PINS.OInell.rile • 1u111li11ddrt15!:1 I Df UPS d ol rt·of' r, Sa lo 

flr lces.t;iood ll'lr<>u!i h CO¥cr lt'I011 U'10I rnrtou1nit . OIJlc• ~1 1eesw1:1 1ec 1 •oe111t'l ge w •Tl'ICkl t no L•CG 

F REE C AlA LOGUE : F ind c u l moroe 01bou1 o ur p rQd u t l line For 1 ~;1 c l oa5s d c l 1vcrv. twid 41 c:e,rt t !i ln 
:s111rn c>:o tc•ci Qn ort:Jc r~ ~t:J S2 H&tunctaE.J ' e w ltl ' O,d t!il . 

VISIT nNER COMrUTER STORES WORlD-WlDE FOR MORE INFORMATION ON THESE OUTSTANDING PRODUCTS, 

OR WRITE US DIRECT If THERPS NO STOR£ IN YOUR AREA. 


(OmpuPro™from 

Bldg. 725, Oakland Airport , CA 94614 
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Listing 2 con tinue(/: 

,4512l,4712J,4912J,500,510,5212l,5312l,5412l,4112l,4212l,4412l,4E0,480 
41121 F 1=-l:FORZ=l2lTOIL:IFIACZl=-1THEN5512lELSENEXT:F1=12l:GOT05512l 
420 Fl=l2l: FORZ=l2lTDIL :IFIAC:Z) =-1THEN5512lELSENEXT : F1=-l :GOT05512l 
43 121 Fl=IAC:LL)=-1 :GOT05512l 
440 Fl=IAC:LL) <>-1AND I ACLL><>R :GOT0550 
45121 F1=IA(LL)=R :GOT05512l 
45121 Fl=IA ( LL) 012l:GOTD5512l 
47121 F1=IACLL) =RORIACLL)=-1 :GOT05512l 
48121 F1~IAC:Lll=121:GOT05512l 

43121 F1=R=L~ :GOT05512l 

50121 F 1"' HH LU 0 R: GOT055 12l 
5 UZI Fl=IA(LU 0 -1 : GDTD5512l 
52 121 F l=R<>LL:GOT05512l 
53 12l Fl=SFANDCINT(2~LL+.5 ) :F 1=F 1<> 12l:GOT05512l 

54121 F1=SFANDCINTC2~LL+ . 5):F1=F1=12l:GOT05512l 

55121 F2~F2ANDF1:IFF2THENNEXTYELSENEXTX:GOT09912l 
55121 IP=l2l:FORY=1T04 : K=(Y-1)/2+5:0NYGOT05712l,580.5712l,5812l 
57121 AC=CACX,K)/1512J:GOT05912l 
5 8 121 AC=CACX,K>-CINTCCAC:X,Kl/15121)*15121 
59121 IFAC>11211THENEl2l121ELSEIFAC=l2lTHEN9612lELSEIFAC<52THENPRINTMS$CAC):GOT09612l: ELSEONAC 
-51 GOT0550,70l?J,740,76!2l,77!2l,780,791Zl,751ll,8112l,83121.840,850,8512l,870,8912l,920,931ll, 9 41ll,9 
51ZJ, 711ZJ, 7511) 
60121 PRINTMS$CRC-5l?J):GOT09E0 
61121 L=DF : IFLTHENL=DFAND!A( 9)0R AND IA('3)0- 1:IFL PRINT"Dr:.1NGEROUS TO MOVE IN THE 
DARf\!" 
521ll IFNV( 1) <1 PR I NT"GIVE ME A DIRECTION TOD.": GOT0104el 
63 0 K=RMC:R,NV(1)-1):IF}\<:LIFLTHENPRINT"I FELL DOW N AND BRDf\E MY NECIC":f\=RL:DF=l?J : 
ELSEPRINT"I Ci=:!N'T GO IN THAT DIRECTION":GOT01 1Zl4121 
540 IFl\IOTLCLS 
65121 R=K:GOSUB24l?J:GOT011Zl4l?J 
550 L=l?J : FORZ=l TOI L: IFI ACZ)=-lLETL=L+l 
S7l?J NEXTZ 
58121 IFL>=MXPRINTZ$:GOT097121 
691ll GOSUB112l5l?J:IACPl=-l:GOT0960 
70121 GOSUB11ll50:IRCPl=R:GOT09El?J 
7 1!21 PRINT"SAVING GAME": IFD""-1T HENINPUT"READY OUTPUT TAPE" ;K$: PR INTit\!T(!L*S/Elll ) +l 
; " Mlt\IUTES"ELSEOPEN"O",D,SV$ 
721Zl PRINTttD,SF,LX, DF, R:FORW=l?JTOIL:PRINT#O, I AC:W):NEXT : IFD<>-1CLOSE 
73121 GOT096'1l 
74121 GOSUB11Zl5l?J : R=P:GOT095l?J 
750 GOSUB11Zl50 : L=P:GOSU81(2l5l?J:Z=IR(P) : IRC:P)=JA(U : l.AC:U=Z :GOT096'21 
76121 GOSUB105l?J : IACPl=0:GOT09EIZl 
77121 DF=-l:GOT09E121 
780 DF='2l:GOT0951Zl 
790 GOSUB1!Zl512l 
8l?J(ZJ SF=SF ORCINTC . 5+2~PJ :GOT09612l 

811Zl GOSUB105'2l 
821Zl SF=SFANDNOTCINT(.5+2~P>:GOT0950 
8 .31ZJ PRINT" I'M DEAD ... ": R==RL:DF=IZJ:GOT0850 
841ZJ GOSUB11ll51ZJ : L=P:GOSUB11ll51ZJ:IA(L )= P:GOT0961Zl 
851Zl INPUT" THE GAME IS NOW OVER 
ANOTHER GAME"; f\$: IFLEFT$ 0\$, 1) =" N"THENENDELSEFORX=wHDI L : IA C X) =I 2 ( X) : NEXT: GOT01 (2)0 
850 GOSUB24l?J:GOT0960 
871ZJ L=0:FORZ=1 TOIL: IFI ACZJ =TRI FLEFT$C: IA$(ZJ, 1 )=">t:"LETL=L+l 
880 NEXTZ: PR I NT" I' VE STORED" ; L; "TREASURES. 
ON A SCALE OF IZl TO 11Zlfll THAT RATES A" ;CINT(L/TT:f<10eJ): IFL=TTTHENPRINT"WELL DONE.": 
GOT085QlELSE'3E.QI 
8'31Zl PR I NT" I' M CAR RV I NG: ": f\$=" NOTH I NG" : FORZ=121TOI L: IF IR ( Z) () - 1THEN91121ELSEGOSUB280 : 
IFLENCTP$)+POSCIZl>>53PRINT 
'301Zl PRINTTP$;". ", ;:f\$="" 
9 1121 NEXT:PRINTK$:GOT0951Zl 
921Zl P=IZl: GOT08Ql1Zl 
931Zl P=IZl: GOT0821Zl 
940 LX~LT:IA('3)=-1:GOT0961Zl 
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Now NRI takes you inside the 

world's most popular microcomputer 


totrain you at home as the 

new breed of computer specialist! 


NRI teams up with Radio Shack 
to teach you how to use, 

program and service 
microcomputers ... make you 

the complete technician. 
It's no longer enough to be just a 

programmer or a technician. With micro­
computers moving into the fabric of our 
lives (over200,000 of the TRS-sorn alone 
have been sold), interdisciplinary skiUs 
are demanded. And NRJ can prepare 
you with the first course of its kind, 
covering the complete world of the 
microcomputer. 

Learn At Home 
in Your Spare Time 

With R1 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. 

Only NRJ gives you both kinds of 
training with the convenience of home 
study. oclassroom pressures, no night 
school, no gasoline wasted. You learn at 
your convenience, at your own pace. Yet 
you're always backed by the NRJ staff and 
your instructor, aruwering questions, giving 
you guidance, and helping you over the 
tough spots. 

Explore the 'f'RS:.80 
Inside and Out 

R1 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 

computer and equipment come as part 
of your training for you to use and keep. 

Send for Free Catalog... 
NQ Salesman Will f.3ll 

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 ~hools 

"~
McGraw-Hill Continuing 

1111r J J • Education Center 
~• 3939 W1Sconsin Avenue
I • M • Washington,.D.C. 20016. 

the NRJ Discovery Lab, performing over 60 
separate experiments in the process. You1hllnlng Includes TRS·80 ~ompu1er, transls1orlz.ed 


volt-ohm merer, digital frequency counler, learn how your trouble-shooting tools work,

and the NRI Discovery Lab wllh hundreds of teslS 
and experiments. 	 and gain greater understanding of the in­

formation they give you. Both micro­
(TR.5-80 iS a~ of 1he Radio Shack di>·~lon of Tundr Corp.) 

http:transls1orlz.ed
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Listing 2 co11ti1111ed: 

95121 CLS:GOT095Cll 

'.350 NEX TY 

g70 IFNVC IZl ><> IZlTHEN991Zl 

98121 NEX TX . 

'.390 ' 


101ZlfZJ IFNV(ClJ)=0THEN11Zl41Zl 
1'i'J UZI GOSUB H?J5fZJ 
1020 IFFPR INT "I DON' T UNDERSTAND YOUR COMMAND":GOTD1!2l40 
1030 IFNOTF.2PRINT"I CAN'T DO THAT YET":GOT0104ill 
1(2140 RETURN 
1050 IP=IP+ 1: W=CA(X, IPl :P=W/20:M=W-P*21Zl:IFM<>0THEN1051ZlELSERETURN 
1050 IFNVC0) <>11ZlAN DNV(IZJ ) <> 180RF3THEN1230 
11Zl70 IFNV ( 1) =QlPR INT" WHAT? II: GOT01 i81Zl 
112180 IFNVCIZJ ) <>11ZlTHEN1110 
109121 L=IZl :FORZ =0TOIL: IFIA CZ l=-1THENL=L+1 
1100 NEXT:IFL>=MXPRINTZ$:GOTD1181Zl 
11 rn f\= fZJ: FDRX=eiro IL: IFR IGHT$<: IA$ ( x:i, 1) o "1"THEN1191ZJELSELL=LENOA$1:x) )-1 : TP$.=MID$ 
( H1$ (X) ' 1, LU : FORY=LL T02STEP- 1 : I FM ID$ (TP$, y' 1) 0 II I II THEN/\IEXTY: GOTO 119© 
1120 TP$=LEFT$CMID$ CTP$,Y+l ),LNl 
1131Zl IFTP$ 0 NV$ (NV ( 1) , 1 HHEN119© 
114121 IFNVC0)=10THEN1150 
115121 IFI ACX ) <>-1THENK=1:GOT01191ZlELSEIACX) =R:K=3:GOT01170 
115121 IFIACX><>RTHENK=2:GOT0 1 191ZlELSEIACX) =-1:K=3 
11 712l PR I NT " Of\ , " ; 
11812l F"'IZl: RETURN 
1191Zl NEXTX 
121Z10 IFf\=1THENPRINT"I'1'1 NOT CARRYING IT"ELSEIFf\=2PRINT" I DON ' T SEE IT HERE" 
121!ZI lFK"'l2l IFNOTF3PR INT" ITS BEYOND MY POWER TO DO THAT " :F=fZI 
1221Zl IFK<>IZlTHENF=IZl 
1231Zl RETURN 
12412l IFD 0 - 1 THEN1330ELSEINPUT"READY DATA TAPE. HIT ENTER 
"; f\$ 
12512l INPUT~D. IL,CL,NL,RL ,MX, AR,TT,LN.LT,ML,TR 
12512l W=( IL+CL/2+NL/H'l+RL+MU I 12 : PRINHJ+1; "MINUTES TO LOAD. " 
12712l DIMNV<: 1 :>,CR CCL, 7), NV$CNL, 1 ) , IA$( IU, IA( IU, RS$( RU, RM ( RL, 5), MS$(MU, NT$ ( 1), 
l2(IL) 

128121 FORX =©TOCL STEP2:Y=X+1:INPUT#D,CACX,!Zll,CA (X, 1),CA(X,2l,CACX,3),CA(X,4l,CAC:X 
' 5)' CA (X, 5 ) ' CA (X. 7)' CA ( y' IZl) ' CA ( y' 1) ' CA ( y, 2) ' CR ( y' 3) ' CA ( y, 4) I CA ( y, 5) I CA ( y' 5) ' CA ( y 
, 7) ;NEXT 
129© FO RX=0TONLSTEPlfZl:FORY=0TOl:INPUT#D,NV$(X,Y ) ,NV$ CX+1,Yl,NVSCX+2,Y l,NV$(X+3,Y 
),NV$CX+4,Y), NV$ CX+5 ,Y ) , NV$(X+6 ,Y ),NV$(X+7 ,Y),NV$ (X+8, Yl,NV$(X+9,Yl:NEXTY,X 
13~0FORX"'IZlTDRL:INPUT#D,RM(X ,12l),RMCX,1),RMCX,2),RM(X,3> , RM(X,4),R CX , 5),RSS(X):N 
EXT 
13112l FORX=IZITOML:INPUT#D,MSS(X) : NEXT 
13212l FORX=0TDIL:INPUT#D, IRS CX> .I A<Xl:I2CXl=IACX):NEXT:IFD=-1RETURN 
13312l REM 

VM-13 

COLOR 

MONITOR/RECEIVER 


Two Mode · of Openuio11 fur Tiie Price of One 

• 	 Standard composite video/ 75 ohm te rm. 
• 	 Transfor mer isolated for safety. 


External audio input with control. 

• 	 Power Requ irements: 117 VAC 60 Hz. 
• 	 VM· 19, 19" diagona l screen, $575.00. 
• 	 For professional, industrial, home video applications. 

V.A.M.P. file. 
P.O. BOX 29315 •L OS AN GE LES, CA 90029 • (213) 466-5533 
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HP67 ....• . .. 299.95 

HP-92 . ..... .. 399.95 

HP·97 ........ 584 .95 

HP-33C NEW . . . 89.95 

HP-34C NEW . . , 124 .95 

HP-38C NEW ... 124.95 

HP-31E 44.95 

HP-32E . . . . . . . . 54. 95 

HP·33E .. , •.... 73.95 

HP -37E 59.95 

HP·3BE .. , , .. . . 104.95 

HP -4 lC NEW . ... CAL L 

HP-85 NEW . . . . . CALL 


Complete l:."11ha11ce111 e111s. Periplr erals all(/ A ccessnries 

WE WI LL MEET OR BEAT ANY CO MPETITOR 'S PRI CE ON MOST ITEMS IF HE HAS THE MERCHANDISE IN STOCK 

INFORMATION LINE 
(714) 549-7373 

YOUR COMPUTER PROFESSIONALS 

F//j/9 HEWLETT 
~e..i PACKARD 

Headquarters 

HP-85 

A STANDARO FOR PROFESSIONAL S. 

INNOVATIONS FROM TEXAS INSTRUMENTS 

NOW : the Tl 99/4 ~ 
Home Computer ~ 

You can beg in using the Tl home 
computer in minutes. You simply 
snap in one of T l 's Sol id State 
Software 
Comman d 
Modules. 

Texas Instruments 

Spe'lk:Bead_ 
TEXAS INSTRUMENTS 

Tl ·30SP . .. ...... 17.95 
Tl -35&P NEW .... 24.95 
Bl" Anal. I ... , . 21.95 
BA II Ex•c. NEW ,. 44 .95 

Tl -57 ..•. ' . ' . . 54.95 Tl -59 , ... . ... .. . 209.95 

Bus. Ca rd .• •• , , . J9.95 
lnvl!'U. Anal . NEW , 49.95 
Tl 55 • , ...•. , , 34.95 

l "'CO R POR ..\1 (0 

Tl -5100 ••• , , , ... 39.95 
T l-5015 ......... 64.95 
Tl -5()10 .•• , , . ••• 89.95 
Tl -5135 NEW , , .. 79.95 
Tl -5M2 NEl"I . .. .124.95 
Tl -808·4 I NE\Y . .. 62. 95 

FC· l OOC .. . . ... . .. 169.95 
Tl·58159 L•ll•a"" ... 35.00 
St>eok & S1>en . . . . . . 59.95 
S.>e•k"' Reocl NEW :. CA L L 
SpNk & Moth NEW .. CAL L 
t a1lg_Tu 1or NEW 169.9'5 

TOLL FREE 
ORDER LINES

I (800) 854-0523 
(Outside California) 

(BOO) 432-7066 
~ (Within California).111\\\: 

.. 
Tl -58C ..104 .95 Hom< Comp. 9914 . . 649.95 

...- All untts sh ipped 111 ongmi"ll facto ry canons wi 1h ~c:ces5.o r i es acco r<ling 10 manufacturer·_s spe-cif icat io n. Vis a. M astorc;.Hd , S Otder, Pets. 

.. Ck . 114 wrky. days ID clead. COO accepte d . M111 . 54 .95 IDr s~ o1>p1ng on U .S.A . A I R Of1 Reqsi . CA •u. add 6% s.a les Tx. A ll Md se . 
1 !ub jcc1 10 ovo• labohty ; p " ce< <ubioei 10 ch on e. 5.,,d ordc•s 10 Oep1 . BY· DEC W R ITE O R C A L L FO R FREE CATAL OG. 

Apple Il l is a h19hl\' m1t9r :i1t1I 

louk ~· d 1e$l' SPl!Cl~ I Arifl le Ill 
!1?a 1uru.: .. an HD ch.a ri1car uc111l'r f 
lowc• ca~ d1$pfa'i' d 1~1; drive .and 

111te.grattd l)W[)heral inll!rtace:i; 

• enha r1c:cd 11 rri11 l11u capibl 11 

A1~p!e • I i.al h\'il JC 10 tu:i rlln 
• a.n.~mu l a t ormade.all0\•111111 

""'"" Apple Ill 

)I\_ ATAR I 800 116KI.. .. . .. . .. .. .. . . .. 899.95 
frC'c $g.ltw.aro Olf1tr Thrn l 2 f'J.HBO ..... , . . CAL LINTRODUCINU ATAA18100 isc Dr ive ................. 559.95A.'JARI " ATAR I 820 40·Col umn Pri mer _._ . _. .... __ .. 479.95COMPL T E BUSIN ESS. EDUCAT IONAL I"\. PL US Comple1e Emena1nml!'n 1 & Eduet1 t1011<1J So t1w;Ju•

& GAME SO~TWARE AVAi AB E. 

~''"'u~u"'rEm WI, ~nu.w TIMER NEW . . . ..59.95\;;t:i.il dJal;il lf'IJ. lll.!Jl'l'TT'I CO NTROL LER co~ MAND. 33.95 

to 111pu1 t r •' "4R'TI"c!l i!~LTP.ONC'S ' lntel l1..,1tlon , ZL\9.95 
svstem. l!\'Dl1.1e<J lr orn lh• Apple 11 des.1y11 


l!nd op tuniJed to bet l se-J'lt! lhc 1>r.oles 

sional us:er . The new com-p.ulrr will he CHESS "7" 

"­
'' 99.95 

DUeted ~n pa.ck.iMJed conlt9u,,.81cms I-o r CHALLENCiER 

p1mm1al uso 111 p1o•~n 1 u"a1 ~prit1ta11on$.. 
 6200 N EW EXECUTIVE . , .. •... . .. 99.95 

5813N EW SCI PROGRAMMAB Lt .. • , 34.95 
5100 NEW LCD ALPHAN UMER IC.. 89.95

SMARP 5J02 NEW FIN. PROG .... . . 79.95 
7000 NEW MEMO WR ITER .. . . . 124 .95 

• 

-~~ ­ 49.95ML:90 ...... ..._ .~ ,,,,_ 
FX 68 .... , , 27.95 

· CASIO A 

~: _ .. 

COOE·A-PHONE 1750 N EW . .269.95 ~ 1000 ... 109.95 

ALSO : CANON, TOSH IBA, NSC. SEIKO. MATTE L, PE A RL CORDER,
COMPUTIQUE IS AN AUTHORIZED APPLE DEALER ITT. GT E AN O M A N Y OTHE RS. AL L AT GR EAT PRICES! !! 

WE PROVIDE SOLUTIONS · 

t 
NEWPORT BE ACH /COSTA M ESA 

32 11 S. Harbor Blvd . 

San ta Ana, CA 92706 


(7141 549-7373 


ANAHEIM / FU LLERTON 

25 14 E. Ch apman Ave. 


Ful lerton 

(714) 738-7775 


TORRANCE / LAWNDALE 

1661 1 Hawthorne Blvd. 


Lawnda le 

(213) 370-5795 


LOS ANGELES 

11 986 Wilshire Blvd . 


Los Angeles 

(2 13) 820-0423 


TARZAN A WILSHIRE CENTER 
18665 Ven tura Blvd. 3285 Wilsh ire Blvd. 

Tarzana Los Angeles 
(2 13 ) 705·7507 (213) 385-7777 

PASADENA BREA 
260 S. Lake Ave . 1080 E. Imperial Hwy . 

Pasadena Brea 
(213) 795-3007 (7 14) 990-6600 

PROFESSIONAL DISCOUNTS 
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Texl co11ti1111ed from page 192: 

bytes of memory, has the sole pur­
pose of generating the Adventure­
data file that will be read by the 
Adventure-interpreter program. The 
program of listing 1 writes the data 
on a C-60 cassette and verifies that 
the tape has been correctly written . 
Allow about 45 minutes for this pro­
gram to run. 

The Adventure-interpreter pro­
gram appears in listing 2. It will read 
the tape data file in about 20 minutes 
and then start play of the game. 

If you plan to run Pirate's Adven­
ture. on a 32 K-byte TRS-80 or larger 

machine, you can merge the two pro­
grams as follows : delete lines 6510 
thru 6790 of listing 1. Append the 
data statements of listing 1 to listing 
2, replacing all occurrences of 
INPUT#D in listing 2 with the word 
READ . 

It is possible to run this program on 
machines other than the TRS-80. If 
your machine runs a version of 
Microsoft BASIC (eg: Apple II run­
ning Applesoft , Commodore PET, 
Exidy Sorcerer, or any Ohio Scien­
tific computer), you will have fewer 
changes to make. Here are some of 
the obscure changes that may have to 

be made (depending on your machine 
and version of BASIC): 

•A logical operation returns the 
value -1 (or hexadecimal FF) when 
true, and 0 otherwise. For example, 
executing: 

PRINT (1=2), (1=1) 

causes the numbers 0 (denoting false) 
and -1 (denoting true) to be printed. 
•The flag SF is a 16-bit integer that is 
set and tested with boolean algebra 
commands. This can be replaced by 
the following: 

Our Newest 

Data Base 


Management

System 


Introducing CONDOR SERIES 20/DBMS, the re lat ional 
data base management system for users who want power­
fu l performance at reasonable prices. 
For the special introductory offer of $695, discover how 
easy it is to develop bus iness or personal informat ion 
systems with SERIES 20/DBMS. 

•Create a Data Base in Minutes 
•Full CAT Screen Management 
•Use Engl ish-ll ke commands. Host language not 

required. 


•Computational , Statistical, and Sorting Capabilities 

CONDOR SERIES 20/DBMS is compatib le w ith many Z-80 
microcomputers with at least 48K RAM running under 
CP/M operating systems. 

CPIM Is a registered trademark ol 
Oigltal Res@arc h. Inc . 

I CONDOR SERIES 20/DBMSI 

I __User' s Manual ($35, plu s tax) __Ad ditional Information. 

I _ _ SERIES 20 package ($695, plus tax) 

I Please Send To: 

I 
I Name _________ Position ______ _ 
I 
I Company ________ Address ------­
I City _________ _ Slate___ZIP___I 

I ___ __Compuler___ CAT ___
Phone(I 
I CON DOR COM PUTER CORPORATION 
I 3989 Research Park Drive, P. 0 . Box 6318 
I Ann Arbor, Michigan 48107 (313) 769·3988 
I Dealer inqui ries welcome. C20-2
I 

1. Dimension SF as SF(15) 
2. Replace Fl =SF AND 
CINT(2 I LL+ .5) with Fl= SF(LL) 
3. Replace SF= SF OR 
CINT(21P+ .S) with SF(P)= -1 
4. Replace SF= SF AND NOT 
CINT(.5+21P) with SF(P}=O 

•IF . .. THEN ... ELSE state­
ments in TRS-80 level II BASIC 
assert that, if the condition being 
tested is true, the statements between 
the words THEN and ELSE are per­
formed. If the condition is false, the 
statements following the ELSE are 
performed. If your BASIC does not 
have the ELSE clause, you will have 
to split the statement into multiple 
lines. 
•LEFT(A$,B) returns the substring 
of A$ from the first character to 
the Bth character. Similarly, 
MID$(A$,B,C} returns the substring 
from the Bth character on, for a total 
of C characters, and RIGHT$(A$} 
returns the last (ie : rightmost) B 
characters in the string . 
•If you cannot create a two­
dimensional array of strings (eg: DIM 
A$(20,3}} as a twenty-row by three­
column array of strings), you will 
find conversion nearly impossible 
because this feature is used heavily in 
the program. 

Happy adventuring, and watch out 
for the tides on Pirate 's Island-they 
can be tricky . • 

Please note that the Pirate's 
Adventure is copyrighted. Its 
publication in BYTE entitles the 
reader to personal' use only. Tiu? 
program may not be distributed in 
any way without the written per­
mission of the author. 
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C ontinuous. no-clutter. textual display. and short. 
easy-to -remem ber commands make Mince one ol 

the fi nest ed itors ava ilable for sma l l computers. Mince is 
based upon Emacs. a text manipulation system previously 
available only on a few la rge computers. The many 
features Mince now brings to the microcomputing world 
include. lo r example . the abi li ty to switch back and fo rth 
between several documents. or even to d isplay two 
di fferent documents at once so that you can make 
chan ges in one based on th e other. 

5 cribble is a text fo rm atter that. when combined with 
Mince or another edi tor. lorms a comprehensive 

document p reparat ion system . Scr ibbl e is based on 
Scribe. which was deve loped at Carnegie -Mellon 
Universi ty to provide a simp le yet powerful fo rmatting 
environmen t for the non-techni cal user. Scribble com · 
mands al low you to specify the log ical structu re o l the 
document rather than worry about fo rmatting details 

G
 emstones are pro· 

fess1ona lly crafted 

programs that represent 
the state of the art in thei r 
respective domains. The 
documentation for each 
Gemstone includes not just 
a user's manual but also a 
design overview and 
related theoretical m aterial. 
Each G!!mstone also re­
presents an ongoing 
commitment to user sup ­
port. in the form or a 
newsletter. program 
updates. and a telephone 
ho tline 

Mince ' 125 

Scribble (available January 1981 ) ., 2 5 

Both Mince and Scribble (ordered 1ogetherl ' 175 

Amethys1 '3 50 

Mince Manual '15 

Scribble Manu<1I !available January 1981 1 , . , 5 

Amethysl Manua l ' 35 

Manual pnce is refundable upon purchase of 1he cor­
responding produc1 
All progr~ms requi re o 48 K CP M • system Mince and 
Ame1hyst rnquire a cursor-addressable display Avail­
able on B" soil sec tor d1ske1tes Oiher formats by 
special reques1 

M ark of the ut),COfn 

PO Bo• 423 
Arlmgton. Mass.ar.lwscrl !J 02 114 
617 ·489 1387 

A methyst, fi rs1 of the Gemstones. combines Mince. 
Scribb le. the BDS C compiler. and the source code 

for the M ince command set This package makes possible 
s;mple reconfiguration of the ed itor to meet your needs. 
Not only can you customize the edi tor to your taste. you 
can even write your own p rograms and make use of"the C 
compi ler. This way we ll make Amethyst the ultimate 
6080/Z-80 program development system . 

But what makes this Gemstone sparkle in ou r eyes ts 
support! ' For Amethys t owners . service is our most 

important product. Purchasing Amethyst entitles you lo 
free future updates and addi tions . as wel l as a newsletter 
containing other users' comments on how 10 get the 
most from the system. We w ill provide any single 

command or simp le document type th at you find m issing 
from Mince or Scribb le for free . as well as provi~ing more 
complex changes at additional cosf. Further. our pro ­
g ram ming staff is available by phone or mail for 
consultation m bringing Amethyst up on your computer 
or helping you modify 1t to meet you r needs. 

W e see your customization requests as feedback 
on th e qual ity of ou r product. If there 's some ­

thing you think we 've forgotten . we 're just as anxious to 
have 1t 1n the software as you .are . Big or smal l. you 're 
important enougl:l ·10 . have an editor that works a litt,le 
more the way you 'want and a littl e less the way anyone 
else th inks it ought to. 

No7 it: 1 s a pRogr.iarn oeoeJopment: syst:ern* 

• A crva lly. it's both CP/M 1s d rl!9 1S t8red rrade matk ol D igttiJ/ Research 
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NEWS AND SPECULATION ABOUT PERSONAL COMPUTING 

Conducted by Sol Libes 

~99 Color Computer 
From Commodore: Com­
modore International Ltd 
has announced several new 
products, including the 
$299 VIC-20 color com­
puter, which has been the 
subject o[ much speculation 
over the past year. The VIC 
(Video Interlace Computer) 
connects to any television 
set or monitor and features 
color (22-character by 
23-line display); sound; 
5 K bytes of programmable 
memory (expandable to 
32 K bytes); user-program­
mable function keys; full ­
siz.e typewriter keyboard; 
high-resolution graphics; 
standard PET BASIC; a 
graphics character set; pro­
visions for joysticks, pad­
dles, a nd light pen; and ex­
ternal slots for extra 
memory and ROM (read­
only memory) packs . 
Peripherals to be available 
include a tape-cassette 
unit. single floppy -disk 
drive, and printer. Com­
modore's new low-priced 
CBM 2031 single disk -drive 
unit (also part of the new 
products announcement) 
will be available in a serial ­
bus version for use with the 
VIC-20. The CBM 2031 will 
be able to store up to 170 K 
bytes on a single 5-inch 
floppy disk. It will retail for 
under $600. 

Another significant an­
nouncement from Com­
modore was made with 
much less fanfare: a new, 
high-cepacity business 
computer called the CBM 
8096 that will feature an 
80-column display, 96 K 
bytes of programmable 
memory, FORTRAN. 
COBOL, Ozz 
(Commodore's new user­
adaptable deta ­

management and retrieval 
program), and probably 
VisiCalc. It could have a 
dramatically low price. The 
CBM 8096 in conjunction 
with a high-capacity disk 
dri ve (like Commodore's 
new CBM 8062, with 3.2 
megebytes capacity), could 
undersell the already low­
priced Radio Shack Model 
II. 

Availability: Do not ex­
pect to see the VJC-20 
before the second quarter 
of 1981. The CBM 8096 will 
not be out before the lourth 
quarter of 1981. 

Winchester 8-lnch 
Drives OH To Slow Start; 
Manufacturers of 8-inch 
miniature Winchester hard­
disk drives are reporting 
that sales, so far , have been 
disappointing. Apparent! y 
there is a wai t-and-see at · 
titude on the part of 
customers. This appears to 
be due to standardization 
and interface problems, as 
well as the emergence of 
5-inch miniature Win­
chester drives . Sales [or 
1980 were predicted to be 
in excess of 60,000 units; 
however, it appears that 
fewer than 37 ,000 will be 
shipped, with IBM taking a 
very sizable portion of this 
number. 

Sales of 8-inch miniature 
Winchester drives are ex­
pected to increase at a 
healthy rate. Some industry 
analysts are predicting 
500, 000 units by 1985. It is 
further oredicted that these 
drives ~ill take over the 
20- to 200-megabyte market 
previously held by 14-inch 
Winchester drives . It is ex­
pected that the 5-inch Win­
chester drives will domi­

nate the under 20-mega­
byte market. 

Model 33 
Teletypewrlter To Be 
Discontinued; The Tele ­
type Corporation's Model 
33 teletypewriter, elfec­
tionately known as "TTY" 
by Jong-time users, will be 
phased out of production 
by the end of 1981 after 
over twenty-live years of 
production. Teletype will 
also stop production on the 
models 28, 32, 35, DRPE, 
BRPE. and 4210. The 
Model 33 was the primary 
terminal for interactive 
computer use in the 1960s 
and early 1970s. Although 
ii was designed for message 
transmission via telephone 
lines, ea rly compute r 
designers edopted it and its 
ASCII (American Standard 
Code fo r Information Inter­
change) character code as 
a standard . Parts and 
documentation support will 
be continued for five years. 

DEC Shuts Two 
Computer Stores: DEC 
(Digital Equipmen t Cor­
poration). the first com­
puter company to open a 
chain of computer stores, 
has halted the planned ex­
pansion of its store net­
work. Further, it has closed 
two of its twenty -seven 
stores. Reportedly, DEC 
spent between three and 
five million dollars to open 
the stores p lus an equal 
amount for operating ex­
penses , yet only a few of 
the stores have become 
profitable. The stores 
closed are in Detroit and 
the Wall Street district of 

New York City. More stores 
are expected to be shut 
down. 

Xerox , CDC (Control 
Data Corporation), end 
Commodore all heve 
followed DEC's lead by 
opening computer stores. 
Xerox expects to open fif­
teen stores in 1981. while 
CDC and Commodore 
stated that they expect to 
open "hundreds" of com­
puter stores . 

Header's Digest Buys 
The Source: In a surprise 
move, the Reader's Digest 
hes purchased e 51 % in­
terest in the Source 
Telecomputing Corpora­
tion. According to the 
Washington Post, Reader's 
Digest paid $3,000,000-e 
substantial amount ol 
money for a company with 
no assets and only a 
marketing concept. The 
Source is entirely e resele 
operation: communications 
from Telenet. computing 
from a time-sharing service 
called Dialcomm, end data 
bases from all over. The 
Washington Post article also 
disclosed a messy court 
battle between Bill Von 
Meister, who developed the 
idee lor The Source (and 
some years ago, developed 
the idea for the Mailgram). 
and Jack Taub, who ousted 
Von Meisler in a financial 
power struggle last year. 

A recent article in 
Business Week described 
The Source's woes . When 
Jack Taub too over the 
company last October, he 
immediately fired forty-live 
of the seventy employees, 
cu t expenses, and proc ured 
addit ional financing. 
However, many suppliers 
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still report that they have 
not been paid and Taub 
had been asking them to 
wait until 1982. 

The Source promised In 
Its advertisements tha 
airline schedules, 
restaurant guides in major 
cities , and mailgram-like 
services would be 
available. The mailgram 
went into effect last April 
and the airline schedules in 
June. The restaurant guide 
still covers only two cities. 
Also, at present a maximum 
of JOO users can use the 
system simultaneously; 
higher demand on The 
Source has led to some 
long-delayed responses. 

Most users seem to ac­
cept The Source's problems 
as hose or a pioneer with 
development di ff iculties 
and that slowly, but surely, 
he services are improving. 

Most agree that even wil h 
its problems , The Source is 
very worthwhile . 

The Reader 's Digest 
could be just what The 
Source needs lo become 
succ.essful. The purchase 
indicates that the Reader's 
Digest is clearly moving in­
to the electronic jour­
nalism/communications/in­
format ion fie ld. 

The . Japane~e Are 
Coming: Until now the US 
has dominated the micro-, 
mini-, and large-computer 
markets across the globe. 
However, things are .chang­
ing and 1981 will .no doubt 
see the Japanese as a major 
factor in the computer 
market. The Japanese are 
already pushing foreign 
computer suppliers out of 
the Japanese marketplace 
and are presently setting 
up marketing organizations 
in the US and Europe. 
They are moving slowly 
and very carefully, which is 
quite different from the 
American way ol operating. 
Therefore, do not look for 
the Japanese «:omputers to 
suddenly dominate 'the 
market. Rather , look [or 
slow, but steady, growth as 
fhe Japanese ·learn how to 
adapt and marke p (oducts 
in foreign ma rketplaces . 
There is no doubt that the 

hardware is first-rate-a 
congressional task force 
recently concluded that 
Japan has caught up to the 
US in semiconductor tech­
nology "and in certain 
areas, may be ahead ol 
us." In fact, many 
American computer makers 
a.re already using Japanese 
components in their com­
puters , and the trend is in­
creasing. 

This picture is essentially 
the same as that of the in · 
troduction of Japanese cars 
into this country. Japanese 
cars were first introduced 
in the US about 20 years 
ago. Today they account 
for 40% of the market. 
Their cars cost more than 
US cars but are designed 
and made better. The same 
thing will probably happen 
in the computer market. 
Who knows , in another ten 
years we may see 
government-supported 
loans for Apple, Com­
modore , or Radio Shack . 

LIX.UNIX~Llke , 
UNIX-Equivalent- What 
Next? There are now at 
least three UNIX-like 
operating systems available 
for microcomputers , only 
one of which is licensed by 
Western Electric . By now , 
Microsoft should have its 
XENIX operating system, 
developed in the C 
language under Western 
Electric license. It will be 
available for Z8000-based 
systems . Electrolabs 
a lrea.dy has its "UNIX-Like"' 
systems avai lable for 
280-based systems, and 
Morrow Designs has an­
nounced a "UNIX­
Equivalent" system for use 
with its 280 system . 

Microsoft claims that 
XENIX is to be a superset of 
UNIX and that it w.ill con· 
form lo ·Release 1 of UNIX. 
Further, Microsoft hopes 
"to establish a clearing­
house for UNIX and XENIX 
sof tw~re develoi;ied by 
users." XENIX will be sold 
primarily lo OEMs (original 

. equipment manufacturers ), 
and Microsoft wi ll receive 
$500 for ea.ch single-user 
copy sold. 

Electrolabs claims that its 

OS-1 Operating System 
"appearlsl exactly like 
UNIX to the user" and that 
it "provides for up to 1024 
users" plus "lots more"-all 
in 12 K bytes of code. A · 
4 K-byte CP/M adapter is 
also included (with source 
code) in the $249 price. 

The Morrow operating 
system will be advertised as 
a "UNIX-Equivalent." It will 
be designed to run 
specifically with the new 
Morrow ZBO processor 
card, which includes a 
hardware mathematics pro· 
Cessor and a programmable 
system-supervisor circuit 
for memory management. 

Three·Dlmenalonal 
System To Be Introduced: 
Genisco Computers, Costa 
Mesa , California, is ex­
pected soon to announce 
the first three-d imensional 
computer-graphics d isplay. 
It will use a vibrating 
parabolic mirror and stroke 
display to create the illu­
sion of a three-dimensional 
object hovering in space 
before the operator .. The 
system will probably sell 
for about $100,000, and l 
is expected lo find applica· 
lions in air-traffic control, 
molecular research, and oil 
exploration. 

Data Errors To lncreaae 
With Sunspots: NOAA (the 
National Oceanic and At­
mospheric Administration) 
is predicting that increases 
in sunspot activity will 
c.:iuse d isruption of·data 
communications worldwide. 
This increase occurs every 
eleven years , with 1981 
thru 1983 being a .period.of 
intense activity. The last 
such period occurred be­
tween 1969 and i972. ThEJ 
elfect ·Is felt to be more 
severe at higher altitudes . 

Double-Side Floppy 
WoH Persist: Makers of 
doub le -sided floppy-disk 
dr iv~s fi nally appear lo be 
d.e ivering reliable units. 
Users report that the 5-inch 
dual -sided drives exhibit 
excellent reliability. 
However, 8-inch drives stil) 

appear to have problems, 
and full production of high­
reliability units is not ex­
pected for several more 
months. Experts are pre­
dicting that not until 1982 
will we see a crossover 
point where more double­
sided floppies are made 
than single-sided units. 

Fired Programmer Sued 
For Era.mg Programs: A 
suit filed by Leeds & North­
rup (L & N) against a 
former employee accuses 
him of erasing several 
valuable programs shortly 
after being fired from his 
project manager/program­
mer posit ion and before his 
password had been re­
moved from the system. 
L & N is asking for $10,000 
in damages and a court 
order restraining he 
former employee "from 
future tampering with the 
computer. Fortunately, 
L & N was able to restore 
the obliterated programs 
from backup magnetic 
tapes. 

Upa And Downa In 
Peraonal Computlng: It's 
been all "ups" for tandy 
Corporation, while ii has 
been all "downs" for .Texas 
Instruments (Tl). 

It looks like Tandy will 
sell c l9se lo 300,000 Radio 
Sha"ck Model ·I computer 
systems by the year 's end. 
Tandy reported that it~ 
fourth quarter earnings 
rose 52% to over $30 
mill ion, with year-end net 
sa.les of over $112 million. 
That's an increase of over 
35%, on.sales that ·rose 
14%. Further, Tandy an· 
nounced that it plans lo · 
open fif ty more Radio 
Shack Computer Centers 
(there are sixty presently). 
Tandy a lso plans to have 
250 full -line stores (ie: 
Radio Shack stores that 
C4rry its full microcomputer 
line of products) by the end 
of 1981. Also, 100 new 
Radio Shack stores will be 
adde9, bring ing the total 
number of Radio Shack · 
stores selling audio , elec­
tronic, and ·computer 
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ARCHIVES BUSINESS COMPUTER 

CP/M-BASED ... 1.5 MB CAPACITY ... S-100 BUS· 


A full 1.5 megabytes of storage on double­
sided SW' diskettes: single-sided drives also 
avalla~le, CP/M operating system and stan­
dard S-100 bus allow tor wide application 
posslbiliti~s and easy expansion. 

FULLY TESTED ... 
BROAD MARKET APPEAL ... 
HIGH MARGIN 

The Archives Business Computer represents 
the new generation ot all-In-one compu­
ters, ideally targeted ot professional and 
business customers. The oompoct desk-top 
untt includes two SW' drives that can be 
sold CP/ M·based applications software; a 
12" green phosphor monitor; detachable · 
keyboard with · numeric cluster, function 

. keycluster and 23 relegendable function 

CALL TOLL-FREE 

keys; 64K RAM, and Z-80 microprocessor ... 
options Include o dlreef-eonneet Bell 103 
compatible modem and hardware tloot­
lng point chip. 
The new Archives Business Computer Is now 
available from PGI Wholesale, the nation's 
leading microcomputer distributor. Coll us 
toll-free for the most competitive pricing 
and widest selection of name-brand pro­
ducts in the Industry! A complete Research 
and Development Evaluotlon Report on the 
Archives Business Computer is available to 
dealers free ot charge. The Archives Is 
immediately available at substantial deal­

er discounts. 

·Manufacturer's suggested retell prices 

from $6,500 for dual drive single-density to 


.$7,500 tor double-density 1.s megabyte 

system. 


1-80(}528-1415 1-80(}528-6450 

WHDLESRLE 
(formerly MicroAge INholesole) 

142S w. 12th Place 
Tempe, Arizona 85281 
Circ le 143 on inqu iry card. 



equipment to 8000 
worldwide. 

Texas Instruments, on the 
other hand, has problems. 
Its 99/4 personal-computer 
system has met with poor 
sales, far less than TI pro­
jected. The general feeling 
is that, although the unit 
has many unique features, 
it is overpriced and under ­
supported. TI reported In 
its most recent quarterly 
report that this was one of 
the company's "adverse 
areas." But TI is not taking 
this lying down. Learning 
from automobile makers, TI 
is experimenting with $200 
rebates ($100 cash and 
$100 worth of software) and 
is backing this up with 
promotion, software 
development, and a 
semi.nar program. The 99/4 
lists at $950, but many 
dealers are discounting it 
to as low as $699 plus 
rebate. 

Funny Bit: The Manhat­
tan Yellow Pages telephone 
directory lists Lifeboat 
Associates, the country's 
largest distributor of 
microcomputer software, 
under "Marine Supplies &: 
Emergency Equipment." 

Tandy Introduces Three 
New Computers: Recently 
the Tandy Corporation an­
nounced three new per­
sonal computers. Their 
features have been covered 
in detail in several publica· 
!ions (see the October 1980 
BYTE, page 172); there is 
no need to review them 
here. However, some com· 
ments may be worthwhile. 

The three machines are 
the TRS-80 Color Com­
puter, the TRS-80 Model 
lll, and the TRS-80 Pocket 
Computer. The color com· 
puter sells for $400 in its 
basic configuration (4 K 
bytes of programmable 
memory) and is only 
expandable to 16 K. It uses 
the 6809processor and is 
therefore not compatible 
with the TRS-80 Model I 
and II. It does not look like 
it is intended to compete 
with the Apple computer. 
Rather, it appears aimed at 

competing with lower-level 
systems such as the Atari 
400 and TI-99/4 personal 
computers. 

Although Tandy denies 
ii, the Model III appears to 
be a replacement for the 
Model I. Considering that 
the Model III contains the 
monitor, keyboard and disk 
drives in a single en­
closure, is software com­
patible with the Model I, 
and offers additional 
enhancements, most in­
dustry people feel that the 
Model I will be phased out 
when the Model III systems 
finally arrive at the stores. 

The Pocket Computer is 
really a marketing experi­
ment. Neither Tandy nor 
any of the other pocket­
computer makers really 
know ii there is a mean­
ingful market for this 
machine. Quasar and 
Panasonic talk about selling 
one million of their new 
hand-held computers next 
year (at $400 each). Tandy, 
however, is selling its at 
$250 and may garner the 
major portion of the 
market. 

But what is the market for 
these pocket machjnes? 
The makers are projecting 
that they will be bought by 
salesmen and executives 
who, via a modem, will 
contact their home com­
puters to book orders, 
check order status, receive 
and send messages , etc. 
Will hobbyists be attracted 
to these machines? The 
successfu l systems today all 
have a strong hobbyist 
base. It will, therefore, be 
interesting to see if these 
pocket devices catch on as 
planned. 

TRS-80 Copy Due From 
Far East: EACA Limited of 
Hong Kong is manufactur· 
ing a functional copy of the 
Radio Shack TRS-80, which 
is no doubt the most 
popular microcomputer 

, 	 system made to date. 
Although it does not look 
like a TRS-80, it is hard­
ware and software compati­
ble with it. The computer 
will be marketed in the US 
by Personal Micro Com­
puters Inc (PMC), Moun· 

lain View, California, and 
will be known as the 
PMC-80. It will list for $595 
(without a monitor), which 
is $200 less than the 
TRS-80. It will have a 
50-pin bus (TRS-80 has a 
40-pin bus); PMC plans 
S-100 and TRS-80 inter­
laces. 

Random Rum.or Bits: 
Zilog is still having prob­
lems delivering bug-free 
Z8000 chips .... AMD (Ad­
vanced Micro Devices) is 
rumored lo be working on 
the 28003, a 32-bit version 
of the 28000, scheduled for 
release in 1981.. .. NEC is 
rumored to be about ready 
to announce a new 
video-display-controller 
integrated circuit capable 
of handling a bit-map 
graphics display of 1024 by 
1024 pixels, devoting 16 
bits to each pixel. It will be 
capable of being con­
figured for gray scale or 
color (3 bits each for red, 
green , and blue intensities) 
and still have 7 bits left 
over for things like blinking 
pixels, intensity protection, 
etc .... Intel, Western 
Digital, National Semicon­
ductor, and Texas In­
struments are all rumored 
to be working on con­
trollers for Winchester 
floppy-disk systems. When 
these integrated circuits are 
available, ii should reduce 
the cost of these controllers 
from the present $1000 to 
$1500 to a range of $200 to 
$500.... 

Random News Bila: 
SofTech MicroSystems Inc, 
sole licensing agent for 
UCSD Pascal, expects to 
make available a 16-bit ver· 
sion of UCSD Pascal for 
8086-based systems 
sometime in 1981. This will 
be followed later by a 
68000 version .... Tandy 
Corporation (parent of 
Radio Shack) has acquired 
the Lika Corporation of 
Stockton, California, for 
$4.5 million. Lika is a 
manufacturer of double ­
sided and multilayer 
printed-circuit boards.... 
Apple is having difficulty 
shipping Apple Uls and 

does not expect the first 
shipments until after the 
first of the year, six months 
later than promised .... 
Bubble-memory prices are 
dropping as yields im­
prove. Intel has dropped 
the price of its BPK bubble­
memory prototyping kit 
Irom $I 710 to $995 and its 
iSBC250 bubble-memory 
card from $4750 lo $3500. 
Sales of bubble memories 
rose to $226 million in 1980 
compared to $18-4 million 
in 1979 .... National 
Semiconductor has in­
troduced a microprocessor 
with BASIC in ROM (read­
only memory). The INS8073 
device has a 2.5 K-byte 
ROM with Tiny BASIC and 
a 64-byte area of program­
mable memory, which is 
used as a scratch-pad 
memory .... ANSI 
(American National Stan· 
dards Institute) has 
established a committee to 
develop an APL language 
standard. Those wishing to 
participate should contact 
Clark Wiedman, University 
of Massachusetts Com· 
puling Center, Amherst 
MA 01003.... Shugart 
Associates will soon in­
troduce a new series of 
5-inch floppy drives 
capable of storing 500 K 
bytes on a single side and l 
megabyte on two sides. 
They will be compatible 
with older drives .... IBM is 
quietly setting up a 
distributor organization to 
sell its computer 
peripherals .... The 
Massachusetts Department 
of Revenue recently held 
hearings on a new lax for 
off-the-shelf software, time­
sharing, and other data· 
processing services .... 
Apple Computer will soon 
begin production of the 
new Apple III in a new 
plant located in Ireland. 

MAIL: I receive a larqe 
number of letters each month 
as a result of this =lumn. If 
you write to me and wish a 
respon11e, please include a 
sl<lmped, sell-addressed 
envelope. 

Sol Libes 
POB 1192 
Mountalnaide NJ 07081 
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A superior operating 
system and top applicat ion 
SOf1ware bring Out the best 
in a microcomputer. That's 
wl1y Marat offers the OASIS" 

Operating System and 
compatible software for 
owners of Z80 based micros. 
Th . k t T t . 

1 
ey ma ea ern ic no. 

Z80 MICROS - great 
machines. Tandy's rns- 80 

MOD II' with OMA. bank 
select possibili ties and 
nationwide service. Altos. 
Cromemco. Horizon . 
And many others. Great 
machines-but it takes 
a great operating system 
to tap their full potential. 

2 ENTER OASIS -available 
from Maret. OASIS is fast 

emerging as the operating 
system for Z80 commercial 
applications and serious 
programmers. Why? ... rapid 
formating and back-up of 
diskettes: efficient disk utili­
zation: excellent line editor 
and document processor 
for file management and 
textwriting ; user accounting 
with log on. password. privi­
lege level and use account­
ing ; machine independence 
of programs, data and text 
files ; sequential, direct and 
keyed index (ISAMJ files; 
interpreted and compiled 
BASIC; COBOL-ANSI '74 ; 
single and multi-user ver­
sions : and more. No wonder 
pros say 'OASIS makes 
micros run like minis l' 

Circle 144 on Inquiry card. 

3 APPLICATION SOFTWARE 
- available from Maro I. 

. . . . . 
OASIS IS your active, 1nv1s1ble 
partner supporting these 
excellent, ready-to-run 
products : 

Magic Wand.' The 
-d or combining 

wor process
the ease of screen editing 
with micro power. 

HOBS.** For data 
management needs 
restricted to hierarchical 
tree structure and fixed 
length records . 

MOBS.** Handles fu ll 
network CODASYL oriented 
data structures and 
var iable length records. 

ABS:•* Quality office 
management systems­
accounts receivable and 
payable, general ledger, 
etc.-the total interacting, 
user-oriented business 
package. Written in COBOL: 

available with source code. 
A Law package. And 

ready soon: complete 
medical management, 
real estate, restaurant , 
pharmacy, management 
analysis packages. and 
others. 

Maro! and its Dealers 
offer OASIS and many 
profess ional software 
products to individuals, 
OEMs and dealers . 
Licensing arrangements 
are also avai lable. Just 
call or write and sta rt 
your own terrific tr io. 

1 • - - - • • • • • PLEASE SEND ME: • • • • • • ­
I 

(Cuc le whal you would like 
I 	and send 01de1 w 11t1 paymenl 

1o lhe address s ow n below ~ 

0 SEND COMPLETE 
INFORMATION 

PriceProduct 

$400MAGIC WAND " 

ABS ACCOUNTING (call or write 

MOBS, full ne1work $900 

HOBS 300 
Reporl Generato r. 
Query Syslem 

Primer 
(Other options available) 

300 
10 

Magic Wand. MOSS and HOBS a 1e 

available tor seve,al operatmti s-yslems . 

·o.,·, •_,,...,, ,5 l t.c' l t;"ttl{'tn.;1•;,, ot Ph,t:,O Ono $'{"JWr'I!. lrl(: 

· ·KeS- ano tJ'IDB5 a1e 1Yooueeu Dy M1c=o Da~ Base 
S•,sr<t<no; lnr: 

'"' t."Tle1•Cil"' Sus nes.s S·rS::l!'ms tnc 

1n5.8() is rnp ee91o:;1c1en tr;)oc.ma,io. er tr.c T;mrt\ 

Co-00•11t>(lt'I 


~.A;li!J1C ~/. 1 fH:I 1S tl>e reg:51e1ed 1r;1t1e11ark 


cJ Small 9us•f"l(!'5.S S'fS.·~s Inc 


(All o1 Abovel 

SI OLE-USE.A 
 ~o.oo500 
MULTl·U SER a.so 60.00 

i FILE SORT 100 IS.00 

COBOL·ANSI 74 750 35.00 

) 

MAROT SOFTWARE SYSTEMS 

YOUR EASTERN SOURCE 


OEVELOPMENT PACKAGE 
(Macro As!:embler ; 
t..in kagi: Eoitor; 
Debugger) 150 25.00 

TEXT ED ITOR & 
SCR IPT PROCESSOR 150 15 00 

COMMUNICATIONS 
PACKAGE 

rrorm1na1 Enurillor; 
100 15 .00Frio Send 6 Rece-1ve) 

PACKAGE PRICE 

Product Price 
wl1h Manual 

Onl)'M•nu1IOASIS 
OPER.UING SYSTEM 

~l :~~t~~QU31tji!' ; 
F1t u­ Ma111.\lgomon 1: 
Us.er Accounting ; 
Dcvu;:o Oriver!J: 
Prml Spool€J r: 
Geneta l Tc:..L 

§~~&'~e°-tB~EA 
MUl Tl·USER 

S1SO 
350 

Sll .50 
17.5(] 

BASIC COMPILER/ 
I NTERPA ETEA/ DEB UGQER 100 15.00 

RE·ENrnANT BA SIC 
COMP ILER/ INT ERPRETER/ 
DEBUGGER 150 15.00 

DIAGNOSTIC & 
CONVERSION UTILITIES 

(Mom.ory Tei:;C : 
AssemDI)' Li!lng11e.ge : 
Con.vc11ca ; :h 10­
Rocove:ry: OtSll; Teos t: 
~ .r e Copy rrcm 
Ol l'lll£ OS : e:e.J 100 15 .00 

Send ord,er to: 

Marot Software Systems, Inc. 

310 Madison Ave. 

New York City, NY 10017 

Telephone (212) 661-8550 

NAME ________ _ 

STREET (NO BOX#) ____ 

CITY -------- ­
STATE ____ ZIP ____ 
AMOUNT$ _ _ _ 

(Attach sys1em desc11pt1on : 

add $3 for sh1pp1ng. 

New York residents add sates tax ) 

O Check. enc losed O VISA 

0 UPS C.0 .0. 0 Maslercharge 

Card Number ------ ­
Expiration Date ______ 
Signature ________ 
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CBM' " 8032 BUSINESS COMPUTER 

-­- -- -

$1695 
$1795 CBM'" 8050 DUAL DRIVE FLOPPY DISK 

"32K RAM, 14K 4.0 BASIC 
"IEEE BUS ~so x 25 CRT 

- Idea l for WordPr ocessi ng 
or othe r business/technical computer uses . 

The CBM 8050 Dual Drive Floppy Disk is a much enhanced 
version of the intelligent CBM 2040 Disk Ori ve. The CHM 8050 
has all of the feaiun;s or the CBM 2040. and provides more 
powerful software capabilities. as well as one megabyte of 
Online stornge capacity. The CBM 8050 supplies relative 
record riles and automatic diskette initialization. II can copy 
l\ll the files from one d iskette to another without copying 
unused space. The CBM 8050 also offers improved error recov­
ery and the a bility lo append to sequential files. 

• 

MULTI-USER TIME SHARE OFFERED TO YOU BY THE 
NEECO MULTI-CLUSTER 

At a 'low entry cost. up to eight CBM computers can transfer data bi-directionally to one 
CBM Dual Disk Drive. The MULT I-CLUSTER. designed with its own independent power 
supply. provides a connection from one CBM computer work selection to other CBM 
computer work stations. allowing data transfer and data access on a priority queuing basis. 
This system provides the cost effect iveness required in a multi-using environment by 
es tablishing the dual disk drive as a. centrnl mass storage unit.This provides a hi git degree 
of disk accessibility. 

T he standard conllgura~ion of th is system allows 3 CBM• microcom puters [maxim um or 8) 
connect.ed through the MULTI-CLUSTER to the IEEE pen or the 2.040 Disk Drive. More 
CBM's can be added to the system according to the user's need. · 

MULTI-CLUSTER 
Standard Components $995 Additional Component Prices · 

One Multi-Clust.er Each extra CM-100 . ....... . .. $250 
Con troller . .. .. . . .. . . . MCSOOA Output Printer Mod ule . ... . .. $200 

~- Three Cha nnel Modules ... CM- 100 (for Centronics P rotocal) ..... $200 

~~~~~~~~~~~~ \ti: c i u_ ie_r~is~~-p _du-t or__~ _~-_sc ience.~~~~~~Mu--____ s_ ~ro~c___ aMB~C-ompu _______

NEE CO 

AN~~~~i~ ••• DATASOURCE 1 
"A full featured Database Manager for the Commodore 8032" 
Never before bas a true Data base been available for Commodore Computers. DATASOURCE 1 contains database 
capabilities you would.not expect on a microcomputer system. Capabilities like selective search by any sub· field or fie ld 
within a record. mathematic ml\nl pulat!on. up to .120 fie lds per screen disp lay. and much much moreLDATASOURCE 1·s 
major featu re is total usability! DATASOURCE wa.s designed for use by you! 

MAJOR FEATURES INCLUDE: MAJOR ~EIS INOl:.UOE: 
• SCREEN ORIENTED • SELECTIVE OR SEQUENTJAl,. • MAIL.INC LIST 
SEARCHES • UP TO l20SORTABLE DISPLAY. FIE LDS • UP 1'02 MANAOEME l'IT • QUERY/CALL 
DISPLAY SCREENS OF DATA PER RE; CO RD • HUNT f'U~C1"1 0 1Nf'OR....1A1:il0N • AIR i\OINO 
(find pharacters jn a ny noon!) • 't>OWl'lRF L MA'.l'HEl!IA Tll;lA L MANAOEl'<IENT • CASH FL.OW 
MANll'ULATIC!l N • S · PPORT PROGRA~!S INCL DE! FILE ORllDIT FORECASTS • FILE MANAGEMENT • ANY 
SC~EN ~ECO RD. P01WER'F'UL SORT /MERGE, DlRECTO.RY PROJECT /PROBLEM TH AT REQUIRES 
l\{A NAOER, EXTEN DED OUTPUT ~EPORT OEN'ERATOR. FULL 'CO~ INVENTORY DATA OR FILE 
OOMPAlffBILJT;Y. WITH, WORDPRO ~"Pl.US FIL.ES. AND MUCH.' v'Y ~C"i> MANIPULATION! 
~1JCH MOR!i:l 8MINEN'l'LY USABLE BY NOVICE USERS. ~~e,0~-\j~~\ $4 9 5 

~"'~~~ 
\>'\'. · . "Raq u lres DOS 2.0 or DOS 2.5 

AVAILABLE TO D~ALERS FROM MICROAMERICA 
DEALER TOLL FREE: 1-800-343-4411

Circle 145 on Inquiry card . 
Word P ro 4 Pl us ls a regi s tered trade mark or Proroaaional So rt-waro I.no . 

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, NEECONEEDHAM, MA 02194 

MON-FRI, 9:00-5:30, E.S.T. 
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ALT 8000-5 ALTOS OFFERS OUR USERS 


- ­
• Dual 8" floppy disks TOTAL SYSTEM CAPABILITIES 
• Megabyte storage AND FLEXIBILITY . .. - • • • 64K RAM • Z80 based• CP/M •M ult i-User 
• Totally expandable • Hard Disk• Seven languages 

to Hard D isk (29MB) - -	 and Mu lti-User • MP/M • NEECO sy.stem support 
•Ful l Word Processing 

$5990 

• 	 "ALTOS Computers offer you System 

Flexibility and Reliability" 
CONTACT NE 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' cap a bi I it ies 

range from single disk-sing le user to 29 Megabytes-M ulti-User. 

ALTOS computers are distributed to Dealers/OEMs in the N.E. Region by MICROAMERICA 

Trial Tested Osborne Business Packages on the SuperbrainSUPERBRAIN •Accounts Receivable s2so.oo Complete 4 Module 
• General Ledger s2so.oo Package 5 795SOFTWARE •Accounts Payable s2so.oo M icrosoftBASIC 

(Business Packages written in MicrosoltBASIC) • Payroll Package s2so.oo 5 325 
SPECIAL OFFER! - Purchase 

32K RAM $2795 Purchase a64K Superbra in a Centronics 704-9 (RS232, 

64K RAM $2995 at s299s and wil l include 180 CPS, retai I $2380) printer 
MBASIC5 for on ly S2501 

FORTRAN $ 450 (re ularly $3501 and a 64K Superbrain together 
"The Superbrain is ideal for use as an inte ll·igent for only $4595 - cash price on ly. 
term inal 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 fu lly enabled RS232 
port for com mu ni'cations. Other port for 
RS232 serial printer output. 

• Too many software packages are ClOW 

available to list them here. 
OEM/DEALER INQUIRIES · 

Ci rcle 148 tor Mlcroamerlca DYTE Dr<<mbor 1980 221Circle 147 for NEECO 



BASIC, Computer Languages, 

and Computer Adventures 


Jerry Pournelle 

r:. / o BYTE Publications 


70 Main St 

Peterborough NH 03458 


It's a typical Sunday afternoon here at Chaos Manor. 
In one room a dozen kids are playing games on the Radio 
Shack TRS-80, while here in the office I've been playing 
about with the C programming language after adding a 
check-writer to my accounting programs. My wife, the 
only practical member of the family, gently reminds me 
of my deadlines: galley proofs of a new novel, King 
David's Spaceship (Simon and Schuster); two chapters of 
the latest Niven / Pournelle collaboration, Oat/·1of Fealty 
(Simon and Schuster, Real Soon Now); plus three col­
umns; a speech to a librarians' convention; and inputs fo r 
a NASA study on America's fifty-year space plan . Some 
business people worry about cash flow; for authors it's 
work flow-work comes in bunches, like bananas, and 
sometimes it seems everything has to be done at once. 

So, since it's what we've been doing here lately, I'll talk 
about computer games and programming languages ; a 
disparate set of topics, but not quite as unconnected as 
they might seem at first glance. 

Languages 
One of the biggest unsolved problems in the microcom­

puter field is languages : which ones are going to be stan­
dard? Everyone learns BASIC, of course, because it 
comes with the machine, and it's a very easy language to 
learn. Pretty soon, though, you come to the limits of the 
BASIC supplied with the computer; and then what? 

A few years ago there wasn't a lot of choice. You could 
buy FORTRAN, and perhaps COBOL; you could learn 
assembler; but then you were stuck. Moreover, there 
didn't seem to be any obvious advantages to FORTRAN 
and COBOL, both of which were not only hard to learn, 
but also difficult to connect up with the computer . Most 
of the books on those languages were written with big 
mainframe machines in mind, and the documentation for 
the small-system versions was, to put it kindly, rather 
skimpy. Moreover, the user manuals were filled with 
mysterious references to "logical devices" and other such 
nonsense, while giving almost no clear examples of how 
to get programs running on a home computer. 

The result was a great expansion of BASICs. What was 
once a simple teaching language, designed largely to let 

new users become familiar with the way computers 
think, became studded with features. Every time you 
turned around there was a new BASIC interpreter, each 
one larger than the last, and almost none of them com­
patible with each other. Whatever portability BASIC had 
enjoyed vanished in a myriad of disk operations, func­
tions, WHILE statements, new input formats, etc, etc, 
and, at the same time, the "free" memory left over after 
loading BASIC got so small that you couldn' t handle 
much data. 

The logical end of that process is Microsoft's newest 
BASIC-80. Understand, it's an excellent BASIC. It has 
features that, not long ago, the most advanced languages 
didn' t have. It 's well documented - at least the commands 
and functions, which are listed alphabetically, are clearly 
described. The general information section could be ex­
panded with profit- at present it's written for users who 
are already more or less familiar with how BASIC oper­
ates. There are elaborate procedures for error trapping, 
and they all work. The editor has been improved . There 
are procedures (not very well documented) for linking in 
assembly-language subroutines. You can use long vari­
able names, such as " Personal.data.l " and 
"Personal.data.2", and be certain the program will know 
they are different variables. 

In other words, there's a lot going for it ; but it takes up 
24 K bytes of memory, and it's still BASIC. If you want 
to understand your program six weeks after you write it, 
you 'll have to put in a lot of REMark statements, every 
one of which takes up memory space. As with all 
BASICs, you have to sweat blood to write well-struc­
tured code (and if you don't bother, that will come back 
to haunt you when you want to modify the program). 
And, like all BASICs, it is slow. Fairly simple sorts, even 
with efficient algorithms, take minutes; disk operations 
are tedious. 

I suspect that Microsoft BASIC-80 is the end of the 
line; they have carried BASIC about as far as it can go. 
They've done it very well, but they've also reached the in­
herent limits of the language; and those limits may not be 
acceptable. 

Of course most programmers have always known that 
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even the best BASIC interpreter wasn't good enough; that 
if you add enough features to make the language useful, 
you 'll end up with a very slow monster that takes up far 
too much memory., and that even if you could tolerate 
those limits, the language itself forces sloppy thinking 
and inelegant code. However, knowing the problem 
didn't make the solution obvious; indeed, it's not obvious 
yet. We can recognize the limits to BASIC and stiH not 
agree on what to do about it. 

There seem to be two fundamenta l paths. One is to 
start over: to relegate BASIC to its origina.I function as a 
teaching language, and switch to some other language for 
serious programming. Many took this path, and came 
out with microcomputer: versions of such languages as C. 
APL, ALGOL, LISP, FORTH, STOIC, and Pascal. 

The other way is to compile BASIC. One of the first 
compiled BASICs, BASIC E, is in the public domain; I 
obtained a fairly decent version with (barely) adequate 
documentation from the CP/M User's Group several 
years ago. Then Software Systems brought out an im­
proved BASIC E called CBASIC. It is easy to use and 
features really excellent documentation, some of the best 
I've ever seen. It has decent file structures; you are not 
limited to either sequential or random-access disk files, 
but may use sequential operations on random-access 
files . 

There are irritants in CBASIC, particularly with regard 
to line-printer operations. CBASIC has only the PRINT 
and PRINT USING commands; there is no LPRINT. To 
get hard copy, you must execute a LINEPRINTER state­
ment, then one or more PRINT statements, then do a 
CONSOLE statement to have the copy sent to the ter­
minal. Every time you do the CONSOLE statement, the 
print buffer empties, and you can get unwanted stuff 
printed on your hard copy; worse, you can also get un­
wanted line feeds, making it tough to format hard copy 
(although 'CBASIC does allow you to output characters 
through a port so that, if you are clever enough, you can 
control the line printer directly; you could even make a 
CBASIC program drive a Diablo for reverse printing if 
you wanted to spend the time writing that program). 
Another needless limitation is that CBASIC allows a 
maximum carriage width of 133 characters, although a 
12-character-per-inch printer can print lines 158 
characters long. 

Irritants or no, CBASIC is both well designed and 
well documented. It has WHILE; IF-THEN-ELSE (with 
chaining); long variable names; and logical operations (lF 
TAX > 0 AND PRICE < MAXIMUM.ACCEPT ABLE 
THEN GOSUB 234 ELSE PRlNT "NO GOOD" is a 
perfectly valid CBASIC expression). It has the CASE 
(Switch or ON-GOTO) statement. . 

And it saves memory by compiling. To use CBASIC, 
one creates a program with any editor that makes ASCII 
(American Standard Code for Information Interchange) 
files (Electric-Pencil-created programs have to be put 
through a converter), then turns the CBASIC compiler 
loose on it. What comes out isn't true compilation; the 
compiler strips out remarks and needless line numbers, 
and compacts the remainder into an INT (intermediate) 
file; when you !"'ant to run the program, you must load in 
a 10 K-byte run-time package. The INT file is still inter­
preted; it is not a machine-language program. You can, 
though, include scads of remarks, put each statement on 
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a separate line, leave lots of blank space, put in rows of 
asterisks, indent whole sections of the program, and thus 
vastly increase program readability without using up 
memory space . A CBASIC program can be written for 
legibility. 

But it's still BASIC. Becaus~ a program can be 
reasonably well structured and self-documenting doesn't 
mean that it will be; BASIC makes it easy to write incom­
prehensible code and difficult not to. And CBASIC is 
very slow, no faster than Microsoft BASIC-80 and often 
slower. · 

There's another limit. It's very hard to write long pro­
grams in CBASIC. This problem is inherent in any com­
piled language-whether true compilation to machine 
code, or pseudocompiling to an IN! file. For example, 
assume that I want to add a small feature to my account­
ing package (which I did in fact write in CBASIC two 
years ago) . I load the source program into the text editor. 
I add the feature and hook it into the program; since I do 
sweat blood to write structured code, that's fairly easy. 
Now I must save the altered source and put it through the 
compiler. Since it's a long program, the compilation takes 
many minutes-and toward the end, I get a SYNTAX 
ERROR message. I've put a comma where it wants a 
semicolon. 

Now I have to load the editor, read in the source, make 
the change, save, and recompile. Presuming that this time 
it goes without error, I may have used up half an hour 
just to change"," to ";"-and I still have no test of the 
program's logic . If l now test for logic and it's not right, 
well, I have to start all over again, hoping that this tfme I 
don't manage a new syntax error .. .. 

Thus, you can use up a whole afternoon adding some­
thing quite simple to a big program. There must be a bet­
ter way. Why can' t someone come up with a language 
that runs interpretively like normal BASIC, letting you 
correct both syntax and logic errors while in an interac­
tive mode; and then allow you to .compile the result? 
While we're at it, let's wish for the compiled program to 
be in true machine language, code that could be put into 
read-only memory, and, moreover, code that would be 
fast. 

That's the route that Microsoft took. Their BASCOM 
compiler works just that way with their BASIC-80. It will 
also compile Microsoft BASIC 4.5, and, with con­
siderable modifications to syntax, programs written in 
both CBASIC and BASIC E. Moreover, it's a very power­
ful compiler. It implements almost all the features of 
BASIC-80, including WHILE, IF-THEN-ELSE, CASE, 
logicals, and string operations, etc. It sounds like the 
answer to a prayer. 

Of course there are problems. Random-access disk 
operations are unbelievably messy, and worse, a 
random-access file cannot be accessed sequentially . 
There's considerable overhead burden. For example, this 
program: 

10· PRINT "Hello" 
20 END 

required 9 K bytes when compiled into a CP /M COM 
file ; there's obviously a big run-time package built into 
BASCOM. Worse, present Microsoft user contracts re­
quire that anyone marketing a program compiled by 



SIRIUS SO+ 
High PerfOrmance 
LOW Cost Floppy Add·Onsl 
The SIRIUS SYSTEMS 80 Series ol floppy
Disk add-ons afe designed 10 provide un­

~~;~~ ~·c~~~~;;ndorr~~~.~~~1~i' ~~~'. 
ons . there Isa80+ ~eries Floppy Disk Drille to 
meet your needs. 

COMMON CHARACTERISTICS 
• 	 Sms trilck-IV-tflicir access time 
• 	 Au/Q.£jecl
• 	 18()~arWARRANTY 
• 	 [,cef>//(Jnii/ s{){l8d slllbiliry • 1112% 
• 	 Single!Doubfe De11s1ry operation 
• 	 Mix any or a/180 + Seritls on the SS 

Standard cable 

SPECIFIC CHARACTERISTICS 
The SIRIUS 80 +1 -a slnole sldM, 40 lfllcJ; 
Drive . Offering 5 morn tracl<s than tho Radio 
Shack model. lt cost S120 less. FonmanM 
data storage Is 102K/204K Bytes S!nglel
Double Densify . 
SIRIUS &0 +1 ...............$379.95 
The SIRIUS 10+2 is a dual sided, B01lack{40 
penlde) Disk Orm . ti appears to1he TRS-80· 
as lWO 40 track drives vet COST LESS THAN 
HALF THE PRICEI Even greater savings result 
since data Is recorded 011 both sides of t!MJ 
media lns1ead or only a sl119le side. This unit 
mav reQulre the SS Sta11dard cable . F<inm~tted 
data stora~ Is 204K/408K Bytes SlflOleJDoubte 
Densrtv. 
SIRIUS 10+2 ........... . .. $449.95 
The SIRIUS 80 +3 - a slnole sillled. 80 track 
Drive . Offering 2v, tim!.s tile storage ol a 
standard Radio Shac!c Disk Ori\/e. tne 80+3 
greall\I reduces tne ne!d for diskettes ccrre· 
spcndlngly. Addttionatly, because ol !he Ml· 
creased storage and raster track·to·trac1c 
access tlme. tli! 80+3 allows tremendously 
Increased tnrougnput for disk based Dr<i· 

gramsl The 80+3 lnciudes SIRIUS's TAAKS­
PATCH on diskette (for U$ewlth 96 tpi drives) . 
Formaned data storaot is 2041(J408K Bytes 
SlngJelOlluble Oensili'. 
SIRIUS80+3 •..•.••....•..•$499.95 
TM SIRIUSID+4 ·a dual sided 160trac!c (80 
per side) 5V•" monster! The uttlmate In stlte­
ol-lhe--art 5v.' ' Flo-ppy Olsk Technology. tho 
8-0 + 4 is 5'1en by the TRS·SO· as two single 
sided disk drives. Thus, in tenms <ii capacity. 
one 80+4 Is equivalent 10 4~ standard Radio 
Shack drives - at a savillvs of <iver 73% {not 
to menlion dlsk.enes!!!). {Wltn a double den­
sll)' convener tM av.ii!able memory is huge!)
The B0+4 (a 96 tpl drille) Includes Tl\AkS­
PATCH on diskette and may rtqulre tile SS 
Standard c.allle. Format1lld s1orage Is 40BKI 
B16K Bytes Single/Double Ot!llslfy 
SIRIUS 80 +4 . . .. ..... ... . . $649.95 


All 80+ Ser00s Floppy Disk add-ons operateat 
Sms trac -to-track but a.re Expansion Interface 
limlted to 12ms ror the TRS·SO· 
•TRS-80@ o!TanrJyCorp. 

ACCESSORIES 
SS Standard 2 Drive Cable . . ... •. . •$29.95 

EWOOSIB-0-SophlstlcatM Oper.itlno Syslem 
for the TRS-BO · from Apparal ... . .$149.95 

Save up to 10% with these SIRIUS Packages! 
NEWOOSIB-0, SIRIUS 80+3, and Two DriveCable .....•..••....•...........••$624.95 
NEWOOS/00, SIRIUS 80+4. and Two Drive Cable •. .. ••• .. •• .. ••. ..... ••. ... •$749.95 
NEWOOS/80. Two (2) SIRIUS 80+3's, Two Drive Cable .. ....$1080.95 
NEWDOS/00, Two (2) SIRIUS 80 4's. Two Orlve Cable ... • .. •..•••... ....•.$1349.95 

PRIAM 
Hard Disks 
Now Avallable 
from SIRIUS 
SYSTEMSI 

...
I· :· 
~

.. 
· 

- ~· . .... _,..,,....--· . 

:: '1--­: . .• 1'' : 
.'19'1" ' .,f 
l !'i ~· --·I , . 
• . I I~ ,,. , ... , ~·r , 

PRIAM"s · h-perlonmance. low-<ost l'lir1Ches11!f disc drivlls SIJelld up throughput ;If>:! expancl data S1ora~e 

from 20 megabytes to 154 meoa~. Ml asingle controller can be used to Olll!rn1B 14«11-dlsc drives wi1h 

capacities or33. 66. or 154 meaallYllls or llopp')'-disc-size dmes ho1d11g 20 i/10 J4 mega.b)rteS. So o easy to 

move p IA c:apaci!y, or teilua! l)Kkage we. wiltloutehanO!rrlJ inllonam system elements or pertoonance. 


• fast, IJnlldr VOIC8 Coil PositJOllintJ • DC Per.vet f!QIJlrod Ofl/'fi • 50 ms Aver.ige Posifionm9 time 
• 	 IO ms track·tD-/flic/! poMioninQ • Simple. ~r1/JleJ lnt81f8ce • 90 ms M.uimum l'Qsif/Ol111lg rime 
• Fully 56>'0«! ll&ld {)OSIIXllriflg • Opriona! SMD lnlfNlar:s • 6.4 ms A~r.ioe U~ 
• Oedicai"1 WWI rrac.\s 

THE PRIAM LINEUP 
Moclel/Dlac Size Capacity Sim Woljj hl Price 
DISKOS 3350 114'1 :J:l),ttJytes 7" x tr· x 20" 33 1llS. $2995 
DISKOS 6650 14 .. 66 Mtl'jles 7" x 17"' x 20·· 33 1bs. $3749 
DISKOS t5450 t4" t54 Mll)rtes 7" x 17'' x 20·· 331bs. $4695 
OISKOS 2050 8' 2<l Mll)rtes 4.62" x 8.55" x t4 .25" 201brs. $2995 
OISKOS 345V 8" 34 Mll)rtes 4.62" x e.ss·· x 14.25" 2011>$. S374S 
OISKOS t070 10.6Mbytes noppy-size (low) S1!196 
AJI PA1AM OISKOS Drives have aTransler Ra1! of t .03 Mbytes!Sec., 
OptionalSMD inwtace aviilable /or $150. 

SI RIUS SYTEMS o~er casos and enclosuros r°' all PRIAM Hard Disk. Drives. t 4" Wlncllestor 
Drives will mount ir> our \4" Slandatd Case. The 8" Winchesters have IWo altema~YOs: asingle 
d.li\IO caso an<! a dual dnYO case. All SIRIUS SYSTEMS Wincha•ter dflW! CBSGS inclllde POW<!I 
Supply, 111temalcabllng, swilclios,1011,oxua AC ou1101 (not SW\~cllo<! . bu1 rusoo) and po""'ss wry 
adequate vent11a11011. Drive addressing lS CIOne on 1ne 1ear or 11>e Case and no1on1/le dfl\/e i1eselr 
10 prollllde ease ot use d\Jnng Operation. Al WINCHESTER DRIVE Cases are Warranted ror afull 
year and come In ou1 stBJldatd bloo-black cole< s.chome. Consvll us for current ava1laDtlity aroc 
pricing. 

Introducing the versatile, Low-cost 
OMEGA Serles Controller 
As n.ew tecbnol09lcal advances bring down 1he 
cost cl las1. reliable mass datl storaoe. lhe need 
for an inexpensive. Vlirsatile controller hM be-­
come grealer and µreater. To meel lllis need , 
SIRIUS SYSTEMS OMEGA Series Comcoller 
was designed. 
The SIRIUS OMEGA Senes Controller •lodule 
utilizes an on-board m lcroproceuor to 
mediate data transfer 10 a wide varle1i' ol 
penpherals lrom an equallY wide vanety ot host 
computer systems. Up to lour Winchester Hard 
Disks (B '" or 14"). lour SYi "FloppyD·sks Drrves 
and/or uplo erghl 8'" floppy Otsk Dm·es may be 
ln use al one lime. Host systems inlerfaclng 
is accompllSheO .!a a parallel or a serial inw­
lace. Wilh lhe additon ol a Personality module, 
lhe OMEGA Series Controller Module is directly 
com.paUble with many popular com· 
puter syalems (among them the TRS·8C •• 
Apple . Heath. and 01Mrs). Provision is made ror 
the addi1ion ol astreaming laJlfl drive . also . 
SPECIFIC HARDWARE 
FEATURES INCLUDE: 
• 	 Conlrol o/ up /0 r.vrilve floppy Disk DMs 

(eight 8" and/or loor 5Vi)
• B" analor SVi ' Disk Dnwiuri!lntion 
• Single (FM} or Double /MFM) density dalil 

SIOta/111
• Hara or Solt sectored aiskerie usog!
• Wiliziition ol '"Quad'· density (96 /pl) B'·or 

5'1• .. DiskOrt.es 

• 	 Control ol up to tour WINCHESTER type 
PRIAM OISKOS Dis.II Dnves 
• 8.. or 14" m<1y 11>tem1ix on /he same rA/Jle 
• Arxomllrodates 8"' wdlor 14" dr1vtJs ol 

5.3Mbyles ID 154Mbytes 
• UllJ;i-Fast data tran$1ers 

• 	Exr1eme1y I/er.Ole Msr<011rf0/Ie1 iniertadng 
SPECIFIC SOF1WARE 
FEATURES INCLUDE : 
• 	 Dynamic rorma1 mod1flcatlons wa command 

woras 
• 	 Ex1le111Ely llexJble f0<ma1 accepl:!nce ror un ­

usual data st<irage lonmats 
• 	 Easily ontertaces to standard operating sys­

tems {TRS·OOS '. CPIM •etc) 
• 	 Operates In 1>1ner get/put sector mode or 

data stcif\9 mod! 
• 	 F'l!r1c.rmaACe paramelfrs may be changed by

EPAOM replai:ement Ol Dynaminic Aepro· 
grammino 
CPIM ol Dlgttal Ro~oarch 

~~ti~·~:~s:~~~11ecas%!Beu~~n~~~=b~e roo~ 
These cards feature shared memory also (again, 
sonware selectable) In addition to 1hil regular 
OMEGA Sl!ries ClllltlOller Module leatures. Con­
suh SIRIUS SYTEMS tor current price and 
avaitabmty ror the entire line or OMEGA Se,Jes 
Memoiy Units all<I Controllers. Oe1lor lnqulr· 
lea are lnvllect 

What TFORTH IS • and what It has to offer YOU I 
TFORTH Is a un que growth programmlng language lor the TRS·BO lhat combines the best 

features ol an tnterpreter and acom~neratl In one runctlonal easy·to· use pact:aoo. TFORTH canno1 be 
simply compared with Fortran , BASICor PASCAL. This lllgh speea, high level modular code oilers 
lho speed found In many FORTRAN compliers vet relalns the on·llno convlonoos found In BASIC 
IN ERPRETERS by flagging Input errors as they occur I ne-by-llne. Unlike PASCAL. TFORTll needs 
no "run-time" package lor supporl. SeNlno as an o.perattng system, oompller, assembler, Inter­
preter. virtual memory manager, all In 011&: TFORTH makes easy, effrclent· slrv.ciured re-entrant 
programs anatural consequence. 

The key 10 TFORTH's lle>Clbillli' and ea~ or use lies In Its use ol astack 10< parameters arid aunique 
dlcticmaiy for WORDS. These WORDS aie stiled In lllnms of other WORDS almd~ defined In lhe 
dictionary. It Is this rich set 01 WORDS that proWles DO LOOPS, IF-THm·ElSE statements, 
8EGI ·ENOstatements. virtual mamoiy, any number base (to base 32) lor Input or olllpllt. amacro 
assembler. re-entrant coda. multllluead dlctloruuy, lino edttor. mellent matll pacb~e (t6 bit 
lnleaers, double prei:lslon lioalrng point. SIN, COS. TAN. EXP and LOG) Mld it nms under either 
TRSDOS· Dl NEWDOS. Assembler fnhernntly nests with lllgh level In an easv lashlon. ComtJ11cated 
drivers jor new devices lake only afew llnes of TFOATH which saves both memory aoo dlSk spaoe ! 

TFOATH Is a procedural languaQe speciflno aprocess ratll8l than adesired result. The abllll)' to 
have the la119uaoe grow In1he dirtct[on 1he user desires isexcellent tor novel apprlcatlons. New dali 
lypes and new processas can became part ot eIBJ1guage. Due to I~• modular constructions. aVliry 
compact code Is produced wh ch ell!cutes al e.xceptlonally h~ll speeds between machine code and 
mach[ne code plus 20% 1i'Plcal 1M11head speeds . Memory requirements can be "l~ss" than 
assembler oodlno or other high level lan<Juages. 

TFORTH comes complete for theTRS·SO ·wnn as little as t6K ol memory and asingle Dis Drive 
using either TRS-DOS• or NEWOOS. It provided on diskettes and vi opflonal Math and U1 J11les 
package isavailable . 

Through TFORTH an excellenl way to develop new lang••Qes. prll\llde slmp econtml of device 
(Including vldlll monitors. NO and DIA conve~ers and burglar iilam>s) and 10 Implement tasks 
re11.u irinQ moni101lng and decision iS offertd . Many WOADS to llandle perl11/lmls are par1 o1 basic 
TFOATH' and olhers may budded eas[ly, Oflen .su ~stanllal hardware development can -De ellmlnat!O 
Dy using TFORTH to do tne miiordlgital Ol reduction ol data. 

For manv appllcaUons aminfmattask may be written In nrvn tevet (or mix1u1aof assemblllr and high 
level) oode : loaded, assembled and poor to execution mav be written to Ille diskilU re•Oylo exeC111e 
rruichine codelEXE modulewilh the DOS. 
TFOATH (ondiskette ·specify torS!J.ndard or 96 tpl DI• Drives) . . . $129.95 
TFORTH wilh lhe addition of TRAKS·PATCH (a powerful comblnatlonl) . . . . . . S136.95 

STATE·OF·THE·ART DISK DRIVES 

OUME

® 
DataTrak 8 

8" Dist Drive 
DOUBLE SIDED! 
DOUBLE DENSITY! 
Hl~h performance Double Sided Disk 8" Disk 
Orf\111 • Single or Ooublll Density • Door Lock 
and Wrfte Protect INCLUDED! • N!'Oatlve OC 
Vo:U.ve not r1H1ulred • Low Power Operation 
• 	 FASr! Jms tra~·lf)-trackactess 
• 	 Low lrlctlon all(f minimum wear 
• 	 Superior Head Load Dynamics 

OUME DataTrak 8 ...... .. ......S574.95 
(2/SMh1) 

CUMETecnnlcal Manual ..... ... .. $6.95 


Co~·~~~'- -~e~ . ~ -3· _IA~:. ~c:.&_~~11~\'~ 
Conneclor Set 1114 (A.C and OC) •....$2.95 

TO ORDER CALL (615) 693·6583 
Phone Orders Accepted 9AM-7PM (EST) Mon-Fri

SIRILJS We accept MC, VISA, AE, COO (requires Certified Check, Cashier's Check 
or Cash and Checks (persornil checks require 14 days lo clear) . SHIPPINGSYSTEMS ANO H~NOLING : $7.00 per Floppy Disk Drive or BO + Module • 5% lor other• ilems (any excess will be refunded) • Foreign Orders add 10% f0t Shipping 

752a Oak Ridge Highway & Handling. Payment In U.S. C\Jrrency •Tennessee resldel'•s add 6% Sales 
Knoxville. Tennessee 37921 Tax• VOLUME DISCOUNTS AVAILABLE 

MPI 51/52 &91/92
5%" Disk Drives 

• 	 Fastl 5ms tlllck·IV·trackactess 
• 	 Exclusive Pu1!}ie -BanrJ Desiun1
• 	 Un/qiM Door/E /Or Maclwlism 
• 	 Ret/a/Jle 111 Sfl"Bd StabliJ'ty
• 	 Sl11a1eJDoobl8 De11sJ/'y Operation 
• 	 Industry/ANSI Slil.fld•ni 1nrsrtac11 

MPI 51 (SingleHead140 trackS) 
125Kl250K Byles SlnglelOoub Oenslfy· • 
. •.• ' ' '' • ' ' •.• ' . •. .. ... . ... $259.95 

MP152 (Dual Head/BO tracks (401s1de)) 
250Kl5001< 8)'1es Single/Double Density·· 
.... .. . . .. . ... .. . ... . .... ..$349.95 

MPI 91 (Single Head/80 tracks) 
250KISOOK 8yt!s Single/Double Oenslfy• • 
. . · - . .. . .. . .... . .. . .•.... . .$399.95 

MPI 92 (Dual Head1160 tracks (80/slde)) 
500KI 10001( B)'los Singla/Double Denslt}i • • 

' • '.' '. ' '.'' ' •• ' ' •• ' ' ' •• '' .$524.95 
MPI Technical Manual ...... ..$6.95 
••Unlormatteil data storage 
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BASCOM pay a stiff 9% royalty to Microsoft on every 
copy sold l Since this is about equal to the profit margin 
of many software houses, it's understandable that there's 
been no great rush to sell programs employing 
BASCOM. 

But let's assume much of this is fixed. Microsoft has a 
good reputation for responding to customer suggestions. 
As an example, at the West Coast Computer Faire I spoke 
to the Microsoft representatives about the lack of a FILES 
statement (a means of finding out the file names present 
on disk) in BASCOM; BASIC-80 supported FILES,. but 
not the compiler. Two weeks later I received an updated 
version of BASCOM-and lot-the FILES statement had 
been implemented, along with several features other 
users had suggested. 

At the National Computer Conference, Microsoft re­
presentatives said they were "rethinking'' their contract 
policy and would probably change it; that change may 
have been implemented by the time you read this . I have 
also mentioned to them the desirability of allowing se­
quential access to random files , and they've promised to 
look into that. It's not unreasonable to assume they'll 
tighten up the overhead-code problem. Thus, as I said, 
le t's assume that the major problems of BASCOM are 
fi xed. What will we have? 

First, the combination of BASIC-80 and BASCOM is 
superb for quick and dirty jobs and for those little 
special-purpose programs that aren't going to be run very 
often (possibly only once). For example, I recently 
wanted to reformat some financial data files . The pro­
gram had to go open the file, read the data, make a 
couple of changes, and write the information out in a new 
format. The only problem was that I also wanted to sort 
the data before putting it back out, and this had to be 
done for a lot of files: Doing it with interpretive BASIC 
would take hours and hours; while writing even that 
simple a program in 280 assembler would, at best, use up 
an afternoon, and might take a lot longer. 

The solution was to write it in BASIC-80, test syntax 
and logic while in interpretive mode, and compile with 
BASCOM. That took an hour. In another hour, I had 
reformatted about one hundred files. BASCOM is fast, 
blindingly fast; sorts that take 3.5 minutes in CBASIC are 
done by BASCOM (using the same algorithm) in under 
20 seconds. 

In other words, the combination of BASIC-80 and 
BASCOM has a lot going for it . If I'd written this review 
a year ago, I'd have concluded that BASIC-80/ BASCOM 
was what the world has been waiting for, and spent the 
rest of tlie review suggesting incremental improvements 
to make it even better. 

Now I'm not so sure. 
The problem is that when all the improvements are 

done; when all the bugs (if any; I've found none in the 
latest versions of BASCOM) are eliminated; when all the 
new features are added; when the code is tightened; when 
the disk operations are simplified- when all that 's done, 
it's still BASIC. 

And there are many who believe BASIC is a dead end; 
that the inherent limits to the language are just too severe 
for it ever to be acceptable; that incremental im­
provements actually harm rather than help the field, 
because they encourage newcomers to stick with BASIC 
instead of learning something better. My mad friend is 
convinced of that. So are a number of my associates. 
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"But,'' I protested to my mad friend, ''I'm interested in 
using computers. I don't care about elegance. What I 
want is something that lets me get the jobs done quickly, 
and BASIC-80/ BASCOM does that.. .. " 

"But at a stiff price. How many times have you had to 
start over with a program because it just wasn't worth the 
effort to improve one of those BASIC routines? BASIC 
doesn't let you build software tools. It's like Pidgin 
English - you can manage to buy dinner and sell copra 
with Pidgin, but you'll never write Hamlet . Or the 
Declaration of Independence, or even good laws ... . " 

And the argument starts over and goes on until we get 
hungry, and, at the bottom line, it's all a matter of opin­
ion; and since my space is limited, I'll drop it for the mo­
ment. Just now the bottom line is that BASIC-80 and 
BASCOM work, and, if you're willing to accept the in­
herent limits of BASIC, they're quite splendid; but those 
limits are severe. 

looking Elsewhere 
What, then, are the microcomputer user's best alter­

na tives to BASIC? Once again, let me be honest : these are 
opinions. They're opinions based on considerable user 
experience, but they're opinions still; and I have found 
that every known language has passionate supporters, so 
I am bound to make someone unhappy. 

The earliest alternatives to BASIC were FORTRAN 
and COBOL. These, in my judgment, are languages 
whose time has long passed. They have little to recom­
mend them, because they have nearly all the limits of 
compiled BASIC without the advantage of letting you 
program in the interpretive mode before compiling. I've 
had both for years, and after an initial flurry of en­
thusiasm for FORTRAN (I never cared at all for COBOL, 
which may be all right for very large systems, but is plain 
crippled on microcomputers) they went on the shelf and 
haven't c me ff i t. Neither FORTRAN nor COBO L lets 
you write structured code. True, FORTRAN with RAT­
FOR (excellently described in Kemigan and Plauger's 
book Software Tools , Addison-Wesley, 1976) overcomes 
some of the limits; but to use RATFOR requires another 
compilation stage, so that it can take over an hour to find 
and correct a trivial error in a fairly simple program . The 
Software Tools approach to programming is excellent, 
and I strongly recommend the book; but in my judgment 
the deficiencies of FORTRAN with RATFOR are simply 
overwhelming, and I cannot recommend using them. 

Then there's Pascal, which very well may be the wave 
of the future. Pascal began unfortunately : the first wide­
spread implementation of Pascal for microcomputers was 
from the University of California, San Diego, and it just 
didn't work for most users. The hooks into the disk 
operating system were clumsy, and it was very slow . 

Then came some other versions of Pascal, and they too 
had horrible problems; you had to be really sophisticated 
to use them. Bugs appeared, and, unless you knew an 
awful lot, you couldn't tell whether you 'd made a pro­
gram error or the compiler was at fault . Implementing 
early Pascals required a constant and fairly complex 
dialogue between user and publisher. 

As a result, a lot of us lost interest in Pascal. The 
language looked great in theory, but if you couldn't run 
it, that hardly mattered. 

There are now a lot of Pascals; Pascal for the Apple, 
Pascal for the TRS-80, Pascal for CP / M; Pascal that 



Start learning and computing for only $129. 95 with a Netron ics 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-terminal l/0. 

THE NEW EXPLORER/85 SYSTEM 

Special! Full 8" floppy, 64k system for less than the price of o mini! Only S1499.95! 

Imagine - for only 5129.95 you can <>wn 1he starting 
level or Explorer/BS. o co mputer 1M1"• expandoble inln 
fu ll bosinessldevelopment copabililies - o c;omputer 
rtial CJn i>e )'Our beginner system. an OEM cont roll er. 
or on IBM·lormalloo S" disk small business •)"tern. 
F'rom lhe firs t day you ow n Explorer/85. you begin 
compuling on " signi fi"'1 nl l.-•e l. and ~pplyi "8 pri nci ­
ples dis.cu3~ed in le:adin.g compufe..- mag11zin8s. E.x­
plore.r/85 foa1ures the advanced lnle-1 8085 cpu. whkh 
L• 100% camJJ'llible wllh tho older 8000A. Ii offers on · 
board S-100 bus expansion. Micro•ort BASIC in ROM. 
plus instant con\•ersion lo mass •loroge disk memory 
with siandartl IBM-for.nailed 8" disks. All For only 
S12Q.95, plus lhe cool of power supply. keyboard/ 
terminal and RF modula1or if you don' I ha"e chem (see 
our ni markablo price~ below for these and other, uc­
""ssorif!S). Wilh o Hex Keypad/display fronl panel. 
Lev"!" A" ca n be programmed with no neoo for a rer­
minal, ideal fo r a conlroller. OE M. or a real low·co5t 
.Fi•art. 

LEVEL "A"' SPECIFICAT IONS 

Explorer/BS'• Level .. A" sy5tem feotures lhe odvonced 

Intel ~ cpu. on 8J~S ROM with 2k deluxe monitor/ 

operali nJ! system, ond on odv•nred 8155 RAM 110 . .. 

all on a s ingle mothe rboard wilh roo m for RAMfROM/ 

PROMJEPROM and S-100 expa nsion. plus generml3 

pro4ot1•ping •pace. 


PC Bo4rd: Glau epoxy. plaled rh rough holes wi1h 
solder mask. • IJO: Provisions for 2S· pin (DB25) con· 
nec101 for terminal serial 1/0. which can also suppot1 u 
paper tape reade r , .• cassette rape recorder input and 
outprn ... caoset l.e tape control output • .. LED output 
indicator on SOD (serial out pU1) line , . . printer inter­
face (less drivers) ''. total orf<>u r 6-bit plu• (l nE' 6-bil 
110 por1s. • Cry5tal frequency: 6.IH MHz. • Control 
Switr.hes: Reser and user (RST 7.51 intem.i pl ... addi­
lional provisions for RST 5.5. 6.S and TRAP inlerrupl• 
onboard . • Countor/Timec~ Programmoble, 14-li~I bi­
nary. • System RAM: 256 bytes located at FllOO. ideal 
for smo ller systems ond lor use •s •n i>alalL'<i •lack 
area in expand1id sysloms ... RAM cxponda hl e ro 64K 
\'ia S.100 bus or 4k o n motherboard. 

Systom Manilor (fermil\al Vets.ion~ 2k l>ytes ol 
deluxe syslem monitor ROM localed al Fi!l!ll. lea• ing
tl!lllll free fo r u•"r RAM / ROM. Features include tape 
le>ad with lobeli ng . .. oxamloo/cliange coMcnts of 
me mory . .. insert data ... wann sta.r1 ... examine and 
change oil regislers .. . singlo step with registcrdisploy 
~·each break poi nl,. dcbu8SJil'l81training rca1 ure ... go 
lo execut ion 11ddmss .. . move blocks or rnemoT)' from 
one location to ano1he r .. , nl l blocks of memory wi lh n 
constan1 ... display blocks of memo.ry • , . auioma tic 
baud rate solect 1on 10 0000 baud • , • •arioble displ•y 
line lcnR1 h conlrol (1-255 choracters/l ine) ... chon­
nelizl!d 110 monitor ruuline with 6-bil parollel oo tput 
for high-sp<...,d prinler ... serial console in and console 
oul channel so 1ha1 monitor ca n com municate wit h 1/0 
pons. 

System Monil<>r (Hex Keypad!Oisplay Veroi<>n ): 
'fopc loa<I wilh hthcli ng . , • tape dump with lol;ieling 
.. _cxarninekhatlJ.le conl cnls or memory ... inserl <la t:l 
... warm slc1r1 ... examine and ch:m.Re all ~istr,rs , •• 

Please send rhe ill'ms cht!cked be-low: 
D ~·p1orerl6S Level '"A" ldlCICrmln;tl V£:rs1nn) . .. Sl l9Jl5 plu!I 

s:J pg5l. & inim r, 
O ElplorerlllS l.CT• l "A" kl l (lie• K•1•pad/Oisplny Version) . 

D :.::2:i~~~ri ~;n&~,~:~jt! li!pe. S&UIS pn~pnid. 
0 81<.\llcrosoll lll\SIC lo RO!ll ldl (requir<'< IAl•uls " ff '. " D"" ;ind 

·-E "' ~ ... SQIUl5 plus S2 post & insur. 
D lll\el " D" (S-100) ldl ... S49.llli plus S2 post. & insur. 
O l.ll•d "£'" (S- 100 &<.ord e:ipanller) ldt , , 539.llli plu• S2 t•ist. 

& ~nsur . 
0 ll!•~l "ll" 14k RAflll kit .. $611.gS pl"<$2 J»SI. ~ in<ur. 
0 Lllni "E" \ l!PAO.WROM) kll ... SS.QI plus 50< p!l h 
D Dolute Steel C8blnel for Explon'r/85 .. S49.9~ plu•SJ I"''· 

.t'. lo!lur. 
D Fan For Cahim·1 . , Sl~.OO plus St SO p11 oiil ~ u ·t..'li 11 t . 

0 l\Stll KeyboordlCompult'f Tunnlnlll kit: f....tun"" full 12tt 
1;haracl~·r o; pt , u&I 1:01""4•, foll t;ttr~u i:nnEnJt 75 uhm \'nif•o 
11otp~1• ; c:u rwt:rt1hh: tu h.-.udr~ output: !idf'(:lnbln li.aud nilc. 
R'i232·Cor 20 m.1. 1/0, : ~2 ortj.I; ch.:m:icle.r by 16 lino form i1l.S. 
:md c.1n l >t! usrd '"''dh 1•lltwr :i CRT moni loror ••"IV ....., (if \.'11u 

h11\t?an Rf mod1.1l11torJ .. 51•9.9.S plu.s S:lOO post & inSur. 
O Det..mc stec1 C8blne4 for ASCI I ~uy1)11anll l•:nuin;:il . 

S.t0.95 p\ui; s;u,o (>OSI.&: in:t.u r. 
O Newt ll!nnlnat,Molll1or: I St~· phult}) Snmt! fo~tures :)~ i 1l 1u\'l'. 

•· :.::o ·pl rt' iiiui,ltnr wi1h kP)' ~k t.11rd and trrm tm1I iit in dr·lu.1u­
1d1-s.:l1" 1~h1 1w1. ldl . _Sl99.9Ji plus $1 post. I.- •nsur. 

0 Haz.c!IJ~ rcrml.nal s:Our pnc••s too ~>w •oqunt1·- CALL US 
O l..£lr.ggler 1ermh1als/prinle.rs: Our prier..., loo lo w 111 {1~10 1 r• . CAl.Lli'i 
D fl"' kl'ypiad/Dlsplay ldl . S68.9.I plus S2 P""t. & '""" 

(Also available wi red & les ted. $1799.95) 

1-'uU 8" d;sk sysrem for res... fhun fha prire of o mini (sl1own with 
Nclmnics f..:Xplorcrff.15 compurcr and nmv fctmlnol], Sy.i;tcm fcorurcs 
floppy drive /mm Ct•lltoJ O!t!CI Coip.. ••orJd's Jori:e.i maker o/ 
memory sf arago sys:rt:niJ (Jmr (l r1(J)by fm 1m/t) 

~ ~ 
' 

'•.•.di(!·l"A" 
WW1Uux 
KcypudlDi.splay. 

-~ 
~inglc slcp \.\1i1h rcgisl•! r dispin~ a.t ench hrr!;ik pninl . . 

!ilO to 4•xcculiun ncldrn~ss. l.c\1CI "A-· in l hi~ w:.rsion 

makes a perfoc l cont roll r.r for in.d u:n r irtl appl icJJ. tion.s. 

and is programmed usi ng the Nelmnics Hr.x K•.ypad/ 

Display. It is low cosl. (JCrfocl for llC'l!in ncrs. 

HEX KEYPAD/DISPLAY SPECIFICATIONS 

Cnlou lator type keypad wit h 24 syst.,m-1 1e Fim!<I oml lfi 

user-defin ed ker•· Six digi1 cnlr:ulntor-1ypc display. 

thal d ispl ays ru1;1drlress Plus ci111n :a.~ \.0,.'r!ll RS rngislc!r 

:md su1tus informotion. 

LEVEL .. B" SPECIFICATIONS 

l...e~·cl ·•o" pnwlJc..,. th~ _S· 100 signals plus bufforsl 

dn\•crs. lo su ppor1 up 10 six. S·100 hus lximds. ~mfl 10· 


clu<les: aJdre · tlecodirl,ll for onbmird 4k RAM "'I'<'"· 

sion selectable in 4k block• , .. oddw.so d1.:0<li ng !or 

on board Sk EPROM expansion •elr.croble in Ak l1!or:ks 

. . address and d:11 a bus drivers for onho::t~ I r!X fNmsio.n 

. . wail slate ~enerotorOum (JCrsr.l<>Ct oblf!) . 10 ol lnw the 

use or slower 1ncmories . , l\VO SCp:lmlr! 5 \ffl)~ r~gu1a­


IO!S. 

LEVEL "C" SPECIFICATIONS 

l...e•el ··c" exponds Explorer/6S"s morherlxmni with 11 


ca rd cage. ollowing vou 10 plug "P to six S· HlO i:;inls 

dircci l1• inlo lhc mo4herboard. Both cag" and 1;.ard Am 

neatly con l•ined inside Explorer's ,1e1u ., sled 

cabint1. L.evcl ··c" incl uJcs a sheer tootol supcrotrur.· 

tu.,,_ a 5-t:md. Rold plotc<l S-100 c tension PC hoanJ 

that plu~s into thu mutherbomd. Just add required 

number uf S~ 100 conncclors. 

I·.:Xrlontr/8.'.i 
Wilh l..<'vel ..C.. 
CunJCogc. 

LEVEL " O"' SPECIFICATIO S 

Le'•el " D" pril\'ides 4k ol RAM. power supply regula­

lion. Filterin~ or.coupling components and sockets lo 

O.xj}t!rid your Explun~r/IL'i rncrnor;• lo 4k {1>lus llm origl· 


···················· ······································•••············· ·····

0 AP· I Power Supplr IOI ±8\I tt Ji am~) m dr lu:iw s.11'til r~1 111ru•1 

0 Go"i:~~~e/~~:hs~~~ri . $4.&s 1 ·~1c:h . (l• ~lpau \ 
D Rf Modlllalor ldt ta l10'\'ll'Svou rn uo;1• )'t •urTV ~.., ai: ;1 m1 ~n l1nrl 

Ll '16k~~ l.T.'1t~:!J 1• .,rd uxp;10ds1u~kl S19ll.9SplusS2 
po~t & insur. 

D l?k lli\M ld t $299.QS ~lu< S2 Pl'"' ~ ""'" 
::I 481< RIL'il ldl. . Sl911.9S plu< S2 P'"'·& llL<ur. 
D Mk RAM ldl ... S49ll.9J plus S2 p<1s1. & in•u r. 
D Iii&( RAM El:panslon ldt (lo •·xp;md any of 1h1· ;1ho.,,~· In \ IJ~ 

h~:U 1111 lu l1'1k) ... S.911.&S phi.ct S2 pust & insu r. t•m;h 
o lfl•et ..s cpu ~s· Minual . s.1.S0 1wl.<f; tr tt11d 
Cl 12" \1ldeo MoaUor ( tOMl h; l:r.;1ndw lc1Lh ) ... S l 39.M ph1!i: S.'i 

post ,·~ I O!CUf ­

[J Bl.1Jl1Uier , .,..II: [~~· .1hm·f!l Sl69.9J. phL'\ ~ (JIJl.'i.L A inS-ur. 
D Expct1men1cr "S PB.Jc ts1'f• Hlk•v~·I 5219..95 pl u!i ~; po..L & 

lnsur. 
o Special MJcruson BAlilC 1'11k ""llho1Jt TermJRlll t•"' "'"'""' 

$J29.9S pJu,. S? ~1.u:s 1 t.i insur. 
O S.-.m•· "'ab"''"· plu• ASCI I keybollrd Terminal "llh Qibl nel. 

Get frCfl RF Mrx'luta1or (,..'t••1h11vn) • SA99.9S 1>1 ,._,. Sto po!\I. 
,.. i1u:,1r. 

D Spodal B" Disk F.dlllon ElplorcrlllS ["" al• ''"'l Sl41111.95 
plus SZ6 po!il. & in.su r_ 
D WlrlllllTesled .. . 517119.9~ ptu, S26!""'' &in•ur. 

D Eltrii 8'' roe f1oppy Ort liCS S499.9S p 'J" Sli 111ii.;1, fw i.n"'11 r 
0 f.abltll:I & """"' SUpplr For 11r1..... SM.9S 1> ' "S:t 1•»l. ~ 

1m:~1 r 

o Orh·e cable 5e1 -up rot n.o Othes . 
1nsur. 

no! 256 b;1r.s located in the 81"5A) 111" stat ic RAM 
can be ''""' 'e<I an1~-· herf, fro m ~ ru EFFF in ~ k 
blocks. 
LEVEL "E" SPECIFICATIONS 
Le•cl "E" add.• sockels for 8k of EPROM to use the 
populm ln1d 2716or th• "rl 2St6. It includes all sockers. 
puwa r supply regula lor. heal si nk. fillf!ring anri dccou· 
pii ng components. Sockels may ols<> be uSt!ri fnr 2k x 8 
RA M IC"s (allowlng for up oo t2k of onboartl RAM ). 
DISK DRJVE SPECIFICATIONS 
• B" CONTROi. OATA CORP. • Doto cap;icily: 401,016 b)•cs

• ~~~::!~~~'''"' ~~?~~:~~12b)1.,. tDD). 
• 	 \ \ 

1n ttipm•1o:cL • Acccu l imc: l5ms~(}.f)(I 
• Slnglcordoubl!!de.Mlty. lrack)­
DISK CONTROLLER/ UO BOARD 
SPECIFICATIO S 
• Con1,iJlos\Jp •u foo r.U."drivn. • li l GPROM1mc:iwlinc.ludcd 
• 1n1/\ LSI (SD~ floppydl:sk for llSf!'lnc:ustulfl 

• ~:~~~'dalJl M!para101 • CfJ>'~C:~°:is1a1 oonlrol led.
• ~·~~~;/6~~~), • Onboord 1/0 b;Jud rt1re 

• 	 Auloboo1Lodisksy11em • ~.:r~k1~~J~1!:1n~· 
wht~nl'Jyl' l .tJm resell. (8.lM5ClpcX)' .) 

DISK DRJVE CABI ET/POWE R SUPPLY 
• Dclu,;(! steel cabin~ with i:tMli\'id1,ml pcn...,·1.,~x !llJfJPly for mH• 

im1.1m r1•linhili ll' and 51'1ib~ l i ty, 

ORDERACOORDINATED 
EX.PLORER/85 APPLICATIONS 

PAK! 

Beginn ar's Pak (Save $26.00!) - Buy Le••cl " A" (Ter­
minal Version) wit h Monlle>rSourcc Lisi Ing and AP-I 
S·amp Power Supply: {regular price Slll!J.95). nDw al 
SPEC IA L PRICE' 5169.95 plus posl. & Insur. 
Ex:peri.me ntcr' s P8k II (Save 553.40!) - Buy Level 
" A" ( Hex Keypad/Disp lay Version) w llh Hex 
Keypnd/Disploy. Intel 6085 User Manual. Level '"A" 
Hex Monitor Source Listing. and AP· 1 5·omp Power 
Supply: (regul~r pr>ce S279.35). all al SPEC IAL 
PR.ICE: 5219.95 plu.s posl. & insur. 
Sp<..,,ial MicmS<Jft BASIC Pe.k jSove Sl03..00t) - In· 
eludes l.e•cl "A" (Terminal Version I. l...evcl " B". 
Level "0.. (4k R/\M). Level "E". 6k. Mi<:fosofl in 
ROM , Intel 8065 User Manual. Le\•cl " A" Monit or 
So..irce L»ting. ond AP -1 S·o mp Power Suppl . (regu· 
!e r pric" 5439.70). now yoors al SPECIAL l'RI CE: 
$J29.95 plus posl. & insur. 

ADD A TERMINAL WITH CABINET, 
GET A FREE RF MODULATOR: Save 
over S ll4 at lhis SPECIAL PRICE: S499.9!i 
plus post & insu r. 

Special 8" Di•k Edition E~plorer/85 (Save o,,.,. SU14!} 
- l n.durles disik·version Level"'\ '', l_,cti.•r.1"I}' ', 1wo 
S-100 conm?Clors nnd brndets.. disk f;o n1 rnll er, 64k 
RAM . AP-15-amp powersuppl y, Explomr/35 delux.e 
steel cabiner. cabiner fan. B" SD/DD disk drive rroni 
famous CONTRO L DATA CO RP. (not a hobby 
lmmd!). drive cahinel wit h power supply. and drive 
CJ1hle sel·U fl for two drives. This packoge includes 
everything but !erminal and prinlers {sec coupon for 
them ). Regu lor price S1630.30. a ll yours in kil ol 
SPeCIA L PRJ CE: $1499.95 plus posr. & insur. Wire<I 
•nd tesled. only 51799.95. 

Speci•l! Complete Business Soflwnre Pak (Sm"' 

S62.S . OO~) - Includes CP/M 2.0. Mi crusoft B>\ Si(;_ 

C•>ner;i l IJ!d!I''" Aocounis Rccdvahl". 1\ r:r:otint• 

Pa1«1hln. l'nyroll Package. (regular priwSl325). ~""""' 

now al Sl'EClA LPIU CE. 5699.95. 


·········································· 
O 111$k corurollcr Board lllllh uo Pons .. 511111.ll!i ph" S2 I"''' 

& 1n~u r. 


OSpi.'f:ial: airnptern Bustoess sonware l'lllc t.,,. "'"'""I 

S81111.00 po!i1paid. 


SOLD SEPARATELY. 
0 CP/fll 1.4 ... SI OO p<1Slp;11d 

0 CPIM Z.O.. IUO p<istp.1icL 

D MJCrC>SOn BASIC... S3Z5 poslp.1id. 


o Intl~ -.s cpu user Manual... s;.so p<15tpald. 

0 1.eT<l "A" -~tor SOUICC Us llnl} ... SZ5 puslp;1icl 


COO'llocauu UJt.A. Cr~I J Oad BU)t'n CkJISldC r.otlOOCl1Clil t 
t 
C~oLJ-n~~-~~' ~~~~;"~~;~,~l~~h~~.~B 


i\ssis l 1mcr~. u1l l j203l aS4-u:11.s. 
TnlHl Endosi:d (Cimn rr:s. ndd salPs lax) S -- ­

P;1itl lly; 

O l'"r~orml Ch,,t:k D Cashi!!is Chrd/M<innv Onh!T 

D VISA 0 MastcTCharge (BRnk o. _ ..:_ _ -l 

Ar:c;I. <). Exp. Da rn __ 


~~~:11urc 
:•nm 

Addn"'s ----------------
CilY------------------
Stal" Zir-------- ­

ft!tlt.. NETRONICS RC!Sea rch & Develo p menl Lid. 
lia' 333 Litchfield Road, New Mlllord, CT 06776 

- ··· ···· ························································ ·············· ············································· 

Circ le 151 on i nQu iry card. 

I 
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pseudocompiles to an INT file the way CBASIC does 
(Pascal users call the INT file "p-code"); Pascal that truly 
compiles into machine language for 8080, Z80, 8086, etc. 
All these look good, and people I respect tell me they run; 
but since I haven't implemented any of them yet, I can't 
report on them. I can say that Pascal has many enthusi­
asts, and might well be the standard language of the 
future. Then there's Ada, a Pascal-like language heavily 
supported by the DOD (Department of Defense), which 
will certainly be around for many years. If I were prepar­
ing for a secure career in programming, I'd learn Pascal 
instantly and keep very close tabs on the progress of Ada. 

In the next couple of months, we're adding a Pascal ex­
pert to the staff here, and I'll devote a whole column to 
Pascal/Ada; for now, I must simply pass them over. 

Pascal has enthusiasts. So does C. a programming 
language developed at Bell Telephone Laboratories. The 
best (and indeed nearly the only) manual on C is Kern­
ighan and Ritchie's, The C Programming Language 
(Prentice-Hall, 1978). This is an excellently written book 
which anyone at all interested in the C language simply 
must read. It succeeds in communicating a lot of enthusi­
asm for C. There are lots of examples of real programs 
that work. Kernighan, incidentally, is the same Brian 
Kernighan who coauthored Software Tools. 

C is nothing like BASIC. There are far fewer com­
mands, for one thing. On the other hand, there are a 
number of conventions. For example, the BASIC state­
ments: 

FOR I = 0 TO N - 1 
NEXT I 

would appear in C as: 

for ( i = O; i < N; i+ +) 

which looks complex, but is, with a bit of experience, 
quite readable. The i + + means that i is first to be tested 
against N, then incremented; the expression could have 
been written with + + i, which would require that i be in­
cremented before the test against N . 

Despite (perhaps because of) the numerous time-saving 
conventions such as + +i , C can be learned by a BASIC 
user in a couple of weeks. Real facility requires practice; 
more practice than BASIC, precisely because there are 
many fewer limits in C. Programming with elegance and 
style takes work-but in C such programs are possible, 
while BASIC simply won't let you write elegant code. 

I have two C compilers for microcomputers. I'm told 
there 's also an interactive tiny-c, which I have not seen 
running, but which is said to be a good teaching aid, 
although severely limited in capability. [Editor's note: 
See "A User's Look at Tiriy-c," by Christopher 0 Kem, 
December 1979 BYTE, page 196 .... RSS] 

Of my two C compilers, only one is suitable for those 
not already familiar with the C language. This is BOS C, 
available from Lifeboat Associates for $125. BOS C 
comes with a copy of Kernighan and Ritchie's book and 
quite extensive documentation on the BOS (BD Software) 
implementation. 

The BOS compiler uses two passes. One might at first 
think that a disadvantage because of the time required, 
but in fact it is not: the first pass is done very fast, and 
checks for trivial errors, such as missing semicolons, 
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comments improperly delimited, unmatched parentheses 
and brackets (Cloves brackets, braces, and parentheses), 
and the like. The second pass goes a bit slower but is still 
much faster than the CBASIC compiler. 

Like BASCOM, compiled C code must be put through 
a linker, and like Microsoft's, the BOS documentation 
tells you precisely how to do this . When it's all finished, 
you have a CP/M command file; and the resulting code is 
very fast. I've not yet been able to benchmark BOS C 
against a similar BASCOM program, because when you 
translate from BASIC to C you actually restructure the 
program; but I have two Othello games, one in C and the 
other compiled by BASCOM, and they seem to run at 
about the same speed. The C program, however, is about 
8 K bytes compiled; the BASIC program, performing the 
same searches and playing at the same level, compiled to 
over 20 K bytes . Other programs doing similar jobs also 
run in comparable times, and with about the same dif­
ferences in program size. 

Disk operations in BDS C are fairly simple if you 
understand CP/ M, not so simple if you don't-and 
CP/ M's documentation is so notoriously unclear that 
you'll have to work for a couple of days understanding 
CP/ M before you can write decent disk 110 (input/out­
put) operations for BOS C. It is worth sharpening up 
your understanding of CP IM, though, because BOS C 
lets you do everything CP/ M will: get the names and 
sizes of files currently on disk, make backups, rename 
and delete, etc, and it's no more difficult to understand 
than the FIELD statements in Microsoft BASIC or the 
dreaded FORMAT statement in FORTRAN. 

String operations in C are more difficult than in 
BASIC. Actually, they aren't; ie: it 's possible to write, in 
C , all the string functions of BASIC (such as LEFT$, etc), 
then call them as needed; and once you have written 
them, you can use them in any program that needs them 
-and leave them out if not wanted. And, in fact, that il­
lustrates one of the fundamental differences between 
BASIC and C : the BASIC language provides a number of 
functions which you must have present whether you need 
them or not, and which must be used exactly the way 
BASIC wants them used. C, on the other hand, allows 
you to leave out functions you don't want, and rewrite 
those you keep to suit your precise requirements . 

There is, however, one very severe limit to BOS C: it 
does not support floating-point data types. One can use 
floating-point variables, because BOS supplies a number 
of functions that can be called to do floating-point 
arithmetic; but the result is clumsy. If you want to learn 
the C language, and write games, calendar programs, and 
almost anything that doesn't involve crunching a lot of 
numbers, BOS C is highly recommended; however, it 
isn't suitable for writing an accounting or financial 
package. 

The other C compiler for microcomputers is the White­
smiths C Compiler, which is available from Lifeboat 
Associates for $630. This is a full implementation of the 
standard C described by Kernighan and Ritchie, and is 
highly regarded by many professionals who work with 
la rge machines like DEC's (Digital Equipment Corpora­
tion) PDP-11. In fact, Whitesmiths C was written for 
la rge machines, and it is only an accident that it could be 
scaled down for microcomputers . The president of 
Whitesmiths Ltd is P J Plauger, a fellow science fiction 
writer, and more important, coauthor of Software Tools. 



Olympic sales will meet or beat any competitor's 
advertised price as long as our competitor has the 
goods on hand. Don't waste your money . 
buy from Olympic Sales and save on 

CALL US FOR THE LOWEST PRICES 
IN THE WORLDI 

HP·85 computer • Graphics plotte r• 8 m ode ls of d isk drives • 
HP-26316 high q u ality printer • HP persona l ity module • New 
HP-85 ROMs • Interface module• HP-86 16K memory modules • 
All accessories and supplles for the HP-85 

'HP Cah;~ ul•tor111 ntw low pr ~.. 

HP·41 C ~rogrammable sciontific $239.95 HP­ 38C eusine $S.lr eal •state S123.95 
Card roador lor 41 C 179.95 HP-97 Printer's programmable 579.95 
Printer for 41C 309.95 HP·67 Sci•ntilic programm•bl• 297.95 
Opt ical Wilnd lo r 41C 112.95 HP-33C Scionlific 95.95 
Memory module$ lor 4IC 39.95 HP-37C Bu sines. man•gement 58.95 
HP-34 C Scientific 123.95 HP-32E Advanced sci•Mific 53.95 

We are the largest HP dealer in the world and carry an enormous 
amo unt of accessories and supp li es for HP products. Al l HP 
productS guaranteed by HP . 

I.
taapplC! computC!r 

AMERICA'S NUMBER ONE SELLER 

Immediate delivery o n all models of 

Apple 11plus1 6K, 32K and 4BK RAMs 


New d isk dr ive contro ller with DOS 3.3 • Disk dr ives • G raph ics 
tablets • Softwa re • Modems • DOS 3.3 to Improve old mode l d isks 
• Sllentype printers • Mon it ors • Memory modul es • 80 co lumn 
ca rd reader • Fortra n-Pasca l language cards • Centronic pr1nters • 
Qume prlnlers • Anadex Apple S ider and other m odels • Dow Jones 
news and q u ote reporter • Mo re • Mo re • More 

Ask us for super low prices on t he new Apple 111 96 K and 128 K 
computers and peripherals. We're taking orders for fu ture del ivery . 
Fi rst come , fi rst served. 

We are an authorized, servic ing Apple dea ler . 
r--~~~~~---.-~~~J._~ 

All Ati)d 
ac:c:essor ies:ATARI ot super 

d iSCOIJntCOMPUTERS 
pr ict1 I 

Model 800 computer $ 759 .95 
Model 400 computer 439 .95 
810 disk d r ive 499.95 
820 pr lnter- 40 co lum n Impact 429.95 
822 thermal pr lnter-40 co lumn 349.95 
825 pr inter- SO colu mn Impact 729. 95 
830 acoust ic modem 159 .95 
850 interface module , 69.95 
SK memory modu le 94 .95 
16K mem o ry m odule 149.95 
TV game 148.95 

BEAT$ 
THE • 


PON1 ES! 


MATTEL HORSE 
RACE ANALYZER .. . 
the computer that 
handicaps the 
ponies . Only $119.95 

Mauel lntelliv ision 
TV game $239.95 

The largest collection of Seiko watches. 
320 models to choose from . Here areSeiko WATCHES 
some samples. 

SONY 
The famous Walkman stereo 
New S L-5800 video cassette recorde r 
New AG -300 Beta stack autocha n9er 

(20 hours of record ing) 

$169.95 
C~ll us 

S I 89 . 95 

A lso, the lowest p rices on Sony Betamax 5400, Betamax 
5600, color cameras, projection TV's, portable video 
cassette reco rd ers, radio 's, stereos and tape recorders. 

Buy one Sony KP7200 7 2 inch project ion TV at $3700.00 
or one 50 inch Sony projection TV at $3200 .00 and get 
FREE one Sony Beta max SL5400 programmable video 
cassette recorder [retai l value-$12501 plus6 FREE blank 
Sony video cassettes. 

Sony casse ttes LSOO (2 hou rs) $1 0.95 
L750 (3 hou rs ) $13.95 

WE ALSO CARRY RCA 

SEIKO Tank Watch for Ladiu & Gentlemen, CART IE R Type, Eleganr, Clrnic StylL 
Ladies XU01010 XUOIS Rer: S250.00 VIC: $1 85.00, for Men FS 014 . Aet: S250.00 
VIC: 5185.00 

SEIKO MuiicalAlorm Chrono;r1ph, D'11i11 I Quntz. Ploys Tune lot You. SS Molody. 
Rei: S260.00 VIC: $199.95, Goldrone GV002 Rot: $300.00 V/C: $239.95 

SE IK O Dual Chronog reph Digital Ouaru SS 0HX 018·02l Aet: $195.00 YIC: $89.95 

SEIK O Al1rm Dlgitel Quortz DHN010·01B·013 Aet : $1 75 .00 V1C: S89.95 

SE IKO C1 lculotorWu.ch w/ Alorm, Digita l. SS, %, OFK0 18 Aet: $250.00 V/ C: 
S179.95 Goldrone Model 5000G Rei: $295.00 Y/C: S229 .95 

SEIKO the Famous DIGIAf'IA 1 Co mbinotio n ol TwoWatchB< In One "Di;iu l" and 
Antlog. Very lnteruring and Original! SS Ret : $300.00 Y/C: $169.95 Goldtone Aer : 
S325.00 VIC: $199 .95 

SEIKO Perpetu• I C1l end11 Ou1rtz, SS IOZ001 ·0 Z0071 Ae1 : S175.00 Y/ C: S99.95 

SEIKO Mtmory Bank Co lendar. SS IF XOOSJ Aer : $225.00 Y/ C: Sl 49.95 

SEIKO Qu1rtz Alum Chrono, with Counl·down Timer (G C0071 SS Ret : $235.00 
YIC: $169.95 Goldto ne (GCOOBI Rei: S275.00 Y/C: $199.95 

SEIKO Multi- ALarm Dititol (0HT011 , 018, 0281 SS , Ret : $275.00 VIC: $99 .9 5, in 
Gol dton• Model DH R803. Ret: S250.00 Y/ C: S1 59.95 

NEIY SEIKO l1dies Quartz B•autif ul -IXTOB41 Ret : S250.00 Y/ C: S199.95. ~ odel 
5190G A•t: S275.00 VIC: $219 .95 

SEIKO SPORTS 100 Quortz, 300ft (FY0971 SS. R<I : $220.00 Y/ C: $163.95 

SEI KO DIVERS \Votoh (SK91) 500 h . Automatic SS. A•t : 5225.00 Y/C $183.95 

SE IK O "ROL EX '"Type, Btautifu ll Men '< Two-tont (FY0 18) Ae1 : SZS0. 00 VIC: $183.95 

SEIKO Trove! Al"m· Beautiful, Dual Time (0085 1Kl Bloc k or Goldtone 10 0851 Gl 
a Fontastic llem 10 Tra•ol with or Give. Re l: $1 19.95 Y/ C: $89.95 

NEW SE IKO Ladies Al•rm \Vuche• Digital, Great Unit IU TO IOJ A6t: 5235.00 VIC: $189.95 

SE IK O Solu Alorm C htono~r1ph with 10,0DOHr. 811tHV SS GH007·G H009. Ae1: 
S295.00 Y/C: 5215.00 

SE IK O Ouonz Alum Chronog11ph, Mont h/Doy/ Dou, Hudl .. Glo'5 Goldlone 
(DHZ024l R'1 : $265.00 Y/ C: $199 .00 

320 SEIKO Watches on Oisp layll Oxford Store -1 00 New 1981Modeh - 1.heMort 

New RCA se1ectavlslon model 650 for 1981 $109a.oo 
RCA Selectav lsJon model 250 869.95 
RCA VK250 ta pes (6 hou rs) 13.9 5 

Maxwell d iskettes S 3.95 & Up 
cent ron lcs prl nters 

Mode l 737 789.95 
Model 700·9 11 99.00 

Anade>< Apple S ider pr in ter 
Mode l SOOOAP 795.00 

Dlablo mode l 630/I RO FP ter mina l 2295.00 
Other D labl o termlna ls Call u< 
Qume high Qual it y dai sy wheel Pr inter 

compatible w ith APPie II/ III 
For m tractor tor Qume 

99/4 computer console SS29.95 
RF modu lator 69 . 95 
Color mon itor 389.95 
T l-59 199.95 
T1-sec 89 .95 
PC-lOOC 159.95 
T l-57 49 .95 
Speak and Spell 59 . 95 
T l pro9rammcr 48 .95 
Speak a n d Read 76.95 
Speak and Math 74.95 

We carry an enormous se lection of T l accessories. Cal1 us 

fo r the best dealsl 


P rices f. o.b. LA. Minimum freight and handling cha rge­

$4.95. In CA, add 6 % sa les tax. Goods su b ject to ava il· 

ability. Request our 130 page catalog in writ ing. 


Ma il and phone orders on ly : 1800) 421 -8 045 (ou tside CA) 

216 S. Oxford Ave. (21 3) 381 -3911 OR 

Los Angeles, CA 90004 (213) 381 · 1202 !in CA) 


Spec11culu Dl1play of Selkos, Texn lnstrumtnts end 01hor Watchei! Master Cha rge• Visa Te lex 67-3477 

In Southern California, four other conven ient locat ions
OltjmPIC SALES comPAn". inc. Pasadena Ontario El Segundo Costa Mesa 

216 Soulh Oxford Avenue• PO Box 74545 Los Angeles 1756 E. Colorado 1030 'N. 'T' St. 600 N. Sepulveda 2300 Harbor Blvd. 
CA 90004 • (213) 381 · 3911 or (213) 381·1202 •Telex 67-34'77 (213) 577-1422 1714) 986-2740 (213) 615·022.2 17141 540-1530 
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Although the Whitesmiths Compiler is an excellent 
professional tool, I cannot recommend it to anyone who 
doesn't intend to program in C in a big way- and even 
then I'd recommend buying the BDS C compiler as well. 
Whitesmiths C compiles, eventually, to true machine 
code; but it does so by going through an intermediate 
assembly language called A-Natural. It's slow, and since 
there's no first pass to find trivial errors, the Whitesmiths 
compiler can grind away for half an hour before report­
ing a misplaced semicolon. It is certainly not what I'd 
choose to learn the language with - but I would get it if I 
were going to market programs written in C. 

Ubiquitous Microsoft doesn't market a C compiler, but 
it does have a LISP interpreter. The Microsoft muLISP-79 
is well done, if you like the LISP language. You may not 
care for the language, but those who like it like it a lot. 
LISP stands for list processing, and it makes creating 
highly complex linked lists very easy. 

LISP is, however, a peculiar language. It was written in 
the 1950s by Dr John McCarthy, now Director of the 
Stanford Artificial Intelligence Laboratories (SAIL), and 
it's extensively used at Stanford and MIT (where Mc­
Carthy wrote it). 

LISP does bit-by-bit arithmetic, meaning that there is 
no theoretical limit to the precision you can obtain; if you 
want an exact numerical expansion of, say, 2 to the 55th 
power, or 87 factorial, you can get it from LISP, and with 
only about three lines of code for a program-and you'll 
get the answer faster than you think. LISP is one of the 
fastest languages I know of, often approaching assembly­
language programs in speed of operation. 

LISP programs are very tight; it's almost impossible to 
write unstructured code in LISP. It's also very nearly im­
possible to understand a LISP program, even if you wrote 
it ; at least that 's been my experience. You can strain like a 
gearbox and produce code that runs, and which you 
understand just at that moment; but hours later it's gib­
berish . The only thing less comprehensible than a LISP 
program is one in APL- APL doesn't even use normal 
letters, but instead requires a special keyboard that can 
generate strangely bent arrows and other weird symbols. 
Both LISP and APL programmers delight in writing a 
whole page of instructions into one line (and you can do 
it, too, because both languages allow functions to call 
themselves). They also like to baffle fellow professionals 
by showing a line of code and challenging anyone to say 
what it does. 

It 's very hard to comment a LISP program-but that 's 
all right, because it isn't traditional for LISP program­
mers to comment their programs anyway . 

In other words, I am not a wild enthusiast for LISP as a 
"standard" microcomputer language. It's true that one or 
another USP variant is used by just about everyone in 
the artificial intelligence field; for certain purposes there's 
nothing better. But for general-purpose programming, 
LISP and APL are, in my judgment, simply too obscure . 

The Microsoft muLISP-79 was written by The Soft 
Warehouse in Hawaii; I got mine directly from the 
authors and haven't seen the Microsoft versions (for 
CP /M and the TRS-80), although they were supposed to 
be sent weeks ago. I am told that Microsoft has rewritten 
some of the documentation, which could only improve it. 
The problem with documenting LISP is that the language 
is fairly obscure; you need not only a user's manual, but 
an introduction to LISP itself, which is far more than the 
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muLISP-79 manual claims to be. 
The best way to learn LISP is to attend Stanford or 

MIT and get tutorial instruction from someone already 
proficient. The next best way is to get access to the MIT 
Macsyma Consortium computer and run the TEACH­
LISP programs. There are also a couple of MIT docu­
ments which are pretty good introductions. I wish I knew 
of a good commercial textbook, but I don't. If you want 
to learn LISP, you 've no choice but to play about with it; 
since muLISP-79 is interactive, that's not so hard to do, 
and there are some decent examples in the documents 
suppied. If you like playing with powerful languages, 
muLISP-79 is recommended- but don't blame me if you 
don't use it very often after the first wave of enthusiasm . 

Which concludes my overview of languages. I haven't 
mentioned STOIC and FORTH, because they're really a 
kind of assembler language using the programmer as a 
parser; they make programming a bit easier, but you 've 
got to be into assembler work before you can use them, 
and this is, after all, the User's Column. 

Drawing Conclusions 
So what's the best language to learn? I don't know. I 

like C. I also like what I've seen of Pascal, assuming the 
current crop will really run on microcomputers. And de­
spite my misgivings, I still find myself using BASIC­
80/BASCOM, particularly for quick and dirty jobs. 

It seems certain-to me at least - that Pascal is going to 
be around a long time, especially what with all that DOD 
support for the Ada variant. Now that there seem to be 
some decent Pascal compilers available for microcom­
puters, we're going to see a lot of software written in 
Pascal, and those who want to modify their software will 
have to be familiar with the language. 

But there may not be a real conflict between Pascal and 
C. Both are vastly different from BASIC; different in con­
ception, in terminology, but more important, in the 
"philosophy" or style of programming employing them. 
Learning either will help break the BASIC nabit of slop­
py program structure; and having done that, you 'll have 
little trouble learning the other, or indeed any other 
well-structured language . 

And that can't hurt users or programmers. 

Adventure and Other Games 
Now, what about computer games? Well, when micro­

computers first came out, games were the rage. It wasn 't 
so much fun to play the games, which tended to be rather 
dull (you wouldn't play much tic-tac-toe with a human 
opponent); the fun was in writing the programs and see­
ing just how smart you could make the machine. With 
the possible exception of Star Trek, nobody spent much 
time with the games once they were written and 
perfected. 

That 's no longer true. Nowadays you can buy com­
puter games that are fun to play . For example, at both the 
West Coast Computer Faire and the National Computer 
Conference, the most popular exhibit was Atari's. Not 
that so many were wild about the Atari computers, or the 
educational games, or that sort of thing, but boy did they 
stand in line to play Star Raiders, a real-time game in 
which you are a pilot of an X-wing fighter, or perhaps it's 
a Colonial Viper, and you go zipping about through 
space destroying villains and saving civilizations .... 

There are lots of real-time games showing up for 



The VP-111 hobby computer: 

Start programming for only $99. 


--------------- ·----------- ­

New! VP-111 $99 
Microcomputer .... 
Assembled* and tested. 
Features: 
• RCA 1802 Microprocessor. 
• 1 K Bytes static RAM. 
Expandable on-board to 4K. 
Expandable to 32K Bytes total. 
• 512 Byte ROM operating system. 
• CHIP-8 interpretive language or 
machine language programmable. 
• Hexidecimal keypad. 
• Audio tone generator. 
• Single 5-volt operation. 
• Video output to monitor or modulator. 
• Cassette interface-100 Bytes/sec. 
• Instruction Manual with 5 video game 
listings, schematics, CHIP-8, much more! 
Ideal for low-cost control applications. 
Expandable to full VP-71 1 capability with 
VP-11 4 Kit. 
·user need only connect cables (included), a 
S· volt power supply and speaker. 

Please send me 1he items indicated. 

D VP-111 New lowcost Microcomputer 
(See descrip1ion above) . . . . . . .. $ 99 

0 VP-1 14 Expansion Kit for VP-It 1-lncludes 
3K RAM, 1/0 Pon andconnec1ClfS $ 76 

O VP-711 The original VIP Microcomputer 
(See description above) . . . . . . . . $199 

0 VP-44 	 RAM On-Board Expansion Kil -Four 
2114 RAM ICs. Expands VP-711 
memoty lo 4K Bytes . . . . . . . . . . . $ 36 

0 VP-590 Color Board-Adds color. Four 
background and eight 
foreground colors . . . . . . . . . . . . . $ 69 

0 VP-595 Simple Sound Board-Provides 
256 programmable frequencies. For 
simple music or sound effects. 
Includes speaker . . . . . . . . . . . . . . $ 30 

D VP-550 Super Sound Board-Turns 
VP-111 /71 1 into a music synt hesizer• 
Two 1ndependen1 sound ch annels. 
Ou tputs to audio .. . . . . . . .. . .. . $ 49 

O VP-551 	 4-Channel Super Sound-1ncludes 
VP-576 and demo cassene. Requires 
VP-550 and 4K RAM .. . . .. . . . .. $ 74 

O VP-570 Memory Expansion Board-
Plug-in 4K RAM memory . . . . . . . $ 95 

O VP-580 Auxi liary Keypad-Adds two -player 
interactive capabihty. Connects 
10 VP-500 or VP-585 . , , . . . . . . . . $ 20 

O VP-585 Keypad Interlace Board-Interlaces 
lwo VP-580 Auxilia<y Keypads 
toVP-111/71t ................ $ 15 

O VP-560 EPROM Board- Interfaces lwo 
2716EPROMStoVP-1 11/7 11 .. $ 34 
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0 VP-565 EPROM Programmer Board ­
Programs 27 t 6 EPROMs. 
With soltware . . . . . . . . . . . . . . . . . $ 99 

O VP-575 Expansion Board-Provides 4 
buffered and one unbullered 
expansion socke1s . . . . . . . . . . . . $ 59 

D VP-576 Two -Board Expander - Allows 
use of 2 Accessory Board's in either 
I /0 or Expansion Socket . . . . . . . $ 20 

D VP-700 Tiny BASIC ROM Board - BASIC 
code stored in 4K ol ROM . . . . . . $ 39 

D VP·701 	 Floating poin t BASIC lor 
VP-71 t on cassette. Requires t 6K 
Byles RAM (avail. 7180) . . . . . . . . $ 49 

D VP·710 	Game Manual- Listing for 16 
exc illng games . . . . . . . . . . . . . . . $ 10 

D VP·720 GameManual· ll - Moregames .. $ 15 

Enclosed is $__ for items checked plus shipping &handling charge of $3.00. 

Add your state and local taxes $ __Total enclosed$, ___ 

I enclose D check or D money order. Or charge my D VISA D Master Charge. 

Credit card account No. ------------------- ­

Master Charge Interbank No. Expiration date ----- ­

Signature (required for credit orders): ------------- ­

Name (please type or print): 

Street address: City: ____ 

State & Zip: Telephone:( 

Make checks payable to RCA Corp. Prices and speci fications are subiect lo change without notice. 
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New low price! $199 
VP-711, only.......... 
Completely assembled 
and tested. 
All the features of the VP-11 1 plus: 
• A total of 2K Bytes static RAM. 
• Power supply. 
• 8 Bit input port. 
• 8 Bit output port. 
• 1/0 port connector. 
• System expansion connector. 
• Built-in speaker. 
• Plastic cover. 
Three comprehensive manuals: 
• Instruction Manual-20 video game 
listings, schematics, much more. 
• User's Guide- operating instructions 
and CHIP-8 for the beginner. 
• RCA 1802 User's Manual (MPM­
201 B)-complete 1802 reference guide. 

RCll 
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ASCII keyboards. 

D VP-601 Keyboard - t 28 ·character ASCI I 
encoded alphanume<ic 6 -bil parallel 
outpul . . . . . . . . . . . . . . . . . . . . . . . $ 69 

D VP·,606 Keyboard-Same as VP·601. 
Asynchronous serial ou tput . . . . . $ 99 

D VP·611 Keyboard-SameasVP-60t plus 
16·keynumerickeypad ..... . . . $ 89 

D VP·616 Keyboard-Same as VP-606 plus 
16-keynumerickeypad .. .. .... $119 

f1 VP-620 Cable - Connects VP-601 / 6 11 10 
VP -11 1/711 ........ . .. . .... . . $ 20 

D VP-623 Cable - Untermma1ed for 
VP·601 /61 1 .. . . . . .. . . . .. .. .. . $ 20 

D VP-626 Connector - Male "D" males to 
VP -606 / 616 .. .. .. .. .. .. .. .. .. $ 7 

Add computer power a 
board at a time. 
With easy-to-buy options, the versatile 
RCA hobby computer means even 
more excitement. More challenges in 
graphics, games and control functions. 
For everyone, from youngster to serious 
hobbyist. 
Built around an RCA COSMAC micro­
processor, our hobby computer is easy 
to program and operate. Powerful 
CHIP-8 interpretive language gets you 
into programming the first evening. 
Complete documentation provided. 
Send the coupon now... 
Complete the coupon below and mail to: 
RCA Microcomputer Customer Service, 
New Holland Ave., Lancaster. PA 17604. 
Or call toll free (800) 233-0094 
to place your Master Charge or VISA 
credit card order. In Pennsylvania. 
call (717) 397-7661, extension 3179. 



WE 
DELIVER! 
Osborne Ouslness 

Sof r.........are 

Before you buy the programs that your company is going to 
depend on for 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

tat ion is the best.) 
Is It fully supported? (II not , why not? What are 

they afraid of?) 

The Osborne system is the industry standard accounting 
package. with literally thousands ot users. We otter an en­
hanced version of that package that w ill run on most systems 
without recompiling. 

CRT I NDEPE NDENCE. The original programs were 
designed to run on a Hazeltine terminal. To use a different 
CR T. you had 10 modify and test two modules - alld recom~ 
pile every prog1am f With the Vandata package , you simply 
pick your CR T from a menu alld run. 

FI LE/DRIVE MA P. 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 tact. you 
can change the drive assignments whenever you wish. to ac­
commodate expanded file 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. It 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 r.1e. We use an enhanced technique that 
greatl y cuts down on disk accesses. th us speeding up account 
lookups significantly in the GL. AR and AP systems. 

BUGS. We have corrected a number of bugs in the o iginal 
programs. It you find a bug In our programs. we'll fi x it ­ and 
send you a $20 reward! Our users are sent bug lixes in source 
form. 

MORE! We have made many minor enhancements, and 
fixed many minor problems. We are commit1ed to the ongoing 
suppcrt of our package . Vandata has been an independent 
software supplier for over seven years. Quality and support are 
our way o doing business. 

General Ledger with Cash Journal $95 
Accounis Receivable $95 
Accounts Payable $95 
Pay1oll with Cost Accounbng $95 

• All Four Packages (GL, AR.AP, PR) . . . . $295 

Magic Wand {Super Word Processor' !) $345 
Pearl Level 111 (beSt prog. too available) $645 
CBASIC-2 $1 10 
TAS-8~ MOD II CPIM 2.2 (Pickles & Trout) $1 BS 
H891ZB9 CPIM 2 .2 (Magnolia inc. hlw mod) S295 

F0tma1s Sid 8". 5·· N0<1t>Slar 00. TRs-80 MOD II Im. HB9/Z89 Manual• loo 
GL . AR/AP, and PR are "Ill onc1udeo 1n pflce - aCld $20 per manu Oe8'reo 
~ ARIAP aro •n one m3"Uaq CPIM' and CBASIC-2 requ11ed 10 run accoon""g 
so.ttw"dJS Users tnuSI Sign llC·Ol'\SJ"Q agreemerit Dearer tnt:Umes tflYrte(f 

To order call : (206) 542-8370 
or write VAN DATA 

17541 Stone Avenue North 
Seattle, WA 98133 

VISAIMC Welcome - CP ' is a rogisro<ed rrademark o l O>g11a1 Aesearcl'i 
TAS..SO' 1s a re\)IS!eted 1radema1k ol Aad>O Shack. Inc 
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microcomputers. Alien Invader, Space War, and a whole 
family of games formerly available only in arcades can be 
your very own. 

There's also an entirely different class of game avail­
able. Adventure is here. 

The game of Adventure was first written in FOKIRAN 
by Larry Crowther and Don Woods. It bore some slight 
resemblance to Hunt the Wumpus , in that the game con­
sisted of wandering through unknown territories and en­
countering various hazards. Unlike Wumpus, though, 
the Adventure map is fixed. The game always begins at a 
well house, and you may continue to explore until you 
are killed. Actually, it doesn't end even then: the com­
puter will resurrect you if you like. 

You move about in Adventure by telling the computer 
where you want to go . The object of the game is to find 
treasures and bring them to the well house. On the way 
you encounter various obstacles and monsters, such as a 
large green snake, a dragon, and a ferocious bear chained 
to the wall. (The problem is that the bear's silver chain is 
a treasure. ) You also fi nd various objects: a rod, a bird­
cage, and other such things, some of which may be usefu l 
in solving puzzles tha t lead to treasure. 

The game quickly became a cult object among pro­
grammers. Computer-installation supervisors estimated 
that when Adventure arrived, two weeks' work would be 
lost due to the staff bootlegging time to run the game. 
Various fixes were tried, including restricting the times at 
which Adventure could be accessed, but nothing really 
worked except letting the disease run its course; when all 
the programmers had solved the game, then and only 
then did they get back to work. Until then, they were 
driven to it as if hypnotized. To make it worse, it was 
customary not to tell anyone how to solve the game, 
although strange and misleading hints were allowed . 

Adventure now exists for various microcomputers. 
The game itself is public domain (a lthough programs to 
implement it are not), so there are many versions offered . 
l have one for 8-inch floppy-disk CP/M systems sold by 
Workman and Associates (POB 482, Pasadena CA 
91102, $23.95 postpaid) and another for the Radio Shack 
TRS-80 Level 11 {Model l) by Microsoft, $24.95, and 
available from most dealers. Both run quite fast-faster, 
in fact, than the FORTRAN versions did on a DEC 
PDP-10 . Both require 32 K bytes of memory and a single 
disk drive, and both are fu ll implementations of the 
original Crowther and Woods Adventure, including the 
"Save" feature that allows you to store an incomplete 
game so that you don't have to start over every time. 

The Workman version recognizes a number of com­
mands that were not in the original Adventure, but the 
puzzles and their solutions remain unchanged. 

In addition, both the Workman and the Microsoft ver­
sions store most of the game information on disk, and 
every time you give a command they have to go to the 
disk to get the response. There's no help for that, of 
course; the Adventure data base requires over SO K bytes 
of ASCII (American Standard Code for Information 
Interchange) characters. Thus the disk gets a good work­
out. This presents no problem with the Workman and 
Associates CP/ M version, because any good CP/ M copy 
routine will allow you to make a backup; but the Micro­
soft TRS-80 Adventure has been carefully rigged to make 
backup copies nearly impossible . I say nearly; within 
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Tecmar's new A/ D and Timer Board is designed lo meet sophisticated data acquisition 
needs. The board can accommodate va rious A/ D modules providing options such as 12. 
14, 16 bit accuracy; l 00 KHz throughput: va riable ranges and gains. It contains a powerful 
timer circuit (AMD 9513) which can start A/ D conversion and can also be used independ· 
ently for Lime of day. event counting, frequency shift keying and many other applications. 

• 1/0 or memory mapped 
Utilizes vectored interrupt or status test of A/ D 
Provision for expansion to 256 channels 

TIMER FEATURES 
5 independent 16 bit counters (cascadable) 
15 lines available for external use 

Alarm comparators on 2 counters 
One shot or continuous frequency outputs 
Complex duty cycle and frequency shift 

Programmable gating and count source selection 
Util izes vectored interrupt 

l 00 KHz throughput with 12 bit accuracy 
Low level, wide range ( 1OmV to 1OV FSR) 
permitting low level sensors such 
as thermocouples, pressure sensors and 
strain gauges to be directly connected to 

$695 

-------------------------.':':"~=:";'· D/ A Board provides version Tecmar s 
For digital to analog conh. h ~ed D/ A channels. 

ig s $395 
100.FEA\ETEUERSE-1800 specifications

th 
d' 't 1to analog converters 

191 a 
12 bit accuracy . 
3 µsec settling time d 
1/0 or memory map5~e +SV ±1ov. o to +5V. 
Output ranges: ± 2. · ­ ' 

o_v____ 

Kl.M2 

\2 Bit ~ 
High Speed ~ 

4 Channel ~ 

395 ~ 
Each D/ /\Module $ 

and enclosure $200. 
150

• 

nd 
.available . 

~·; ;; .J 

S·100 Real Time 
Video Digitizer 

• Digitizes and Displays in 
l /60 sec. flicker-free 

• l 6 Gray Levels 
• Switch Selectable to . 

dis lay Black and White 
Grfphics (8 pixels/byte) 

• Maximum Resolution:. 
51 2 pixels/ line x 240 lines 

• 'nimal software $850 
requirements 

S-100 A' D & TIMER 

TM-AD200 FEATURES 
• Complies with IEEE S· 1 00 specifications 

• Transfers data in 8 or 16 bit words • 

• 30 KHz throughput standard • 

• 	 12 bit accuracy standard 
• 	 Jumper·selectable for l 6 single-ended or 

8 true differential channels • 

• Externa l trigger of A/ D • 

• 	 Provision for synchronizing A/ Ds • T ime of day 
• Data overrun detection • Event counter 

• Data is latched providing pipelining for • 


higher throughput • 

• Input ranges: _ 1OV, ± 5V, 0 to 1OV, 0 to 5V • 

• 	 Output formats: Two's complement. binary. keying outputs 

offset binary • 

• Auto channel incrementing • 


TM-AD200 OPTIONS 
• Programmable gain up to 500 • 

• 14 bit accuracy • 

• 	 16 bit accuracy 
• 	 Sc:rew terminal and signal conditioning 

panel with optional thermocouple 
cold junction compensation the module input 

(216) 382-7599 llEclllAR )o 
INC • 

. 23414 Greenlawn • Cleveland, OH 44122 

. . eeds are simple. the original Tecmar four independent 12 bit 

If your data acqul si~1on n t your needs. TM-DA_ 
5.100 A/D Board will mee $495 


-ADlOO FEATURES . • Complies Wl 

TM . EE 5.100 specifications • 4 independent 

• Co~plies with IE 8 true differential channels • 
• 16 single-ended or • 
• l 2 bit accuracy • 
• 25 KH2 throughput • 

• 	 1/0 or mem~11'., ~~r;gv~~O~t:o_ · =-__+~1~o~v~-o_t_o_+_s_v-:==:;-;;-O:::_::to + 1• 	 Input ranges. - , . d 
• 	 Minimal software require . APPLE 
S-100 BOARDS 	 PET2 

450 1 

8086CPU s TRS-80
 A/D D/A
W/ vectored interrupts 

RAM s395 . 


BKx16/ 16Kx8 ... l ~ Bit d 

$495 ... High Spee . 


B086 ... a Ch Differential 

PROM·l/0 ... 16 c'h. Single-ended 
Serial and $350 ... Each /\/ D Module $495 111 

11/ 0 · board power supp""'
Paralle 9350 TRS·BO or PET expansr?n d d power supply $ 
parallel 1/ 0 	 Kim expansion boar an 

£,Timer 0 I Tandy Ca<J>­
•Rc11. Trodcmarl< c tl'l<)dO•< 	 • "t" Systems a 
' !leg. Tradcm•rkol om Data Acqu1s1 ton . 

11 111'--r1111mmmT11 Video Microqomputer Syst~ms ':"·~# 

. 11 
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CATCH THE S-100 INC. BUS! 

~ejiQ,.rji OUR 
LIST SPECIAL 

PRICE CASH 
EACH PRICE 

TARBELL DOUBLE DENSI TY 
DISK CONTROLLER - A & T 495.00 399 00 

S.D. SYSTEMS VERSAFLOPPY II - KIT 350.00 299.00 
GODBOUT CP U-Z ­ A & T 295.00 249.00 
MULLEN EXTEN DE R CARD 

WIPRO BE - KIT 59.00 49 .00 
POTOMAC MICRO MAGIC 

MODEM - A & T 399.00 341 .00 
3M ··scOTCH"' 8" 

740-0 DISKETIES - 10 50.00 30.00 
CROMEMCO 32K BYTESAVER - A & T 295 .00 249 .00 
CCS 64K DYNAMIC RAM - A & T 700 .00 549.00 

Subject to Available Ouanmies • Prices Quoted Include Cash Discounts. 
Shipplng & Insuran ce Exira . 

We carry all major llnBS such as 
S.D . Systems, Cromemco, llhaca lntersystems, North St3', 

Sanyo, ECT , TEI, Godbout, Thlnku Toys, SSM. 
For a special cnh price, te lephone us . 

S-~CJO .. inc. 
7 White Place, Clark, N.J. 07066 

201-382-1318 
Hours: Mon. • Fri. ­ 10 a .m. to 6 p.m. 

THIS YEAR 
CP/1ios

COMPLETE INTEGRATED 
ACCOUNTING SOFTWARE 

MASTER TA.X-Prolessional lax preparation prog ram. Prepares sched­
ules A, B, C, D, E, F. G. R/RP, SE. TC, ES and forms 2106, 211 9, 2210. 
3468 , 3903, 2441 . 4625, 4726, 4797, 4972. 5695 and 6251 . Prinling can be 
on readily available, p re-printed conlinuous forms, on overlays. or on com­
puter generated, IRS approved forms . Maintains dient history files and is 
1ntera.ctfve with CPAids GENERAL LEDGER II (see below) ....S995/S30 
Annual Update Fee . . ..... . .... $350 

GENERAL LEDGER 11 ­ Designed for CPA:s. 
Stores complete 12 month detailed history of 
transactions. Generates financial statemoots, 
depreciation, loan amortizations, journals, ' 
tria l balances, statements of changes in linan· 
cial position , and compilation letters. Includes , 
payroll system wilh automatic posti ng to gen· 
eral ledger. Prints payroll register, W2's and 
payroll checks . ... ........... . .. . S450/ S30 boat Associates 
Runs with widely accepted CP/ M opera ting L 
system • . 
Distributed by . 

Lifeboat Associates "" 
1651 Third Avenue, New York, N.Y. 10028 f 
0 (212) 860­0300 D Tel ex : 220501 

TM• 

either TRSDOS or Apparat's NEWDOS it is impossible, 
but since I have the Omikron CP/ M Mapper installed on 
my TRS-80, I can make backups of anything, using a 
CP/ M sector-by-sector copy routine. 

(As an aside: I've been informed that both Parasitic 
Engineering and Field Engineering Consuhants Ltd also 
make memory mappers that will allow you to run CP / M 
on the TRS-80 Model I. I've had no chance to test either 
of them. My Omikron Mapper continues to work flaw­
lessly, by the way.) 

I often wonder about companies that deliberately try 
to keep you from copying software-especially when it's 
supposed to run on something as inherently flaky as a 
TRS-80 5-inch disk. Experienced users never run their 
primary source disks; making a backup is just common 
sense, even if you have excellent hardware like Percom or 
Matchless disk drives. (I 've tested both on my TRS-80, 
and I'm quite happy with them.) Moreover, making it 
hard to copy a disk is often like waving a red flag at a bull 
-there are plenty of sophisticated users who will con­
sider it a challenge, and, having with great effort found a 
way to make copies, will feel ethically justified in distrib­
uting them to all their friends . 

In any event, the Workman and Microsoft Adventure 
implementations have provided many hours of trouble­
free enjoyment, and I recommend them highly . 

Just after the Adventure craze hit, there were rumors of 
another game, Zork, which is to Adventure as Adventure 
is to Wumpus. Zork was developed at the Massachusetts 
Institute of Technology by "the Four Implementors" : Tim 
Anderson, Marc Blank , Bruce Daniels, and David l eb­
ling. The game was written in MDL (or "Muddle"), a 
LISP-like language, and featured an enormous 
underground dungeon, dozens of clever puzzles, and a 
highly intelligent command parser that understands 
much that Adventure finds incomprehensible. Although 
Zork never quite caugh t on the way Adver1ture did, it 
became widespread-and where it did appear, it cost 
more time than ever Adventure had, because it was both 
more difficult and more interesting . 

Implementors Lebling and Blank have devised a micro­
computer implementation of Zork in two parts. Zork: 
The Great Underground Empire , Part I is being sold for 
the Apple II and the TRS-80 on 5-inch floppy disk by Per­
sonal Software, 1330 Bordeaux Dr, Sunnyvale CA 94086, 
at a price of $39. 95. [Editor's note: Part II is still under 
development, but Part I alone constitutes a complete 
game that can be played through to a satisfactory 
ending .... RSS J Like the Microsoft Adventure, Zork re­
quires constant access to the disk but cannot be copied by 
normal means. I've been just a little afraid of running the 
primary disk, so I haven't checked out everything; 
besides, the kids are still mapping Adventure. I've played 
with this Zork enough to know that I like it (and I wasted 
incredible amounts of time playing the original Zork on a 
PDP-10). 

Adventure and Zork became popular during the D & D 
(Dungeons and Dragons) craze-a madness which shows 
little sign of peaking out even yet. It was inevitable that 
other D & D games would come forth, and sure enough, 
Automated Simulations Inc (ASI), POB 4232, Mountain 
View CA 94040, has come out with a whole series, from 
the introductory Datestones to the full four-level 
dungeon in Temple of Aphsai. These games are sold in 
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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 ofall algorithms used, 
and complete manuals of the products. 
SP/68 OPERATING SYSTEM 
O ne of the most powerful operating systems 
avai lable for the 6800 fami ly of m icroproces­
sors. th is disc-based system features great 
flexibility. The user can add commands for 
special purposes. A single t ransient Pe r iph­
eral Interchange Program (PIP) transfers data 
between devices. The system is relocatable 
anywhere in memory and fits in less t han SK. 
Other feacures include de vice -independent 
110 and dynamic file allocation . 

U.S. $34.95 
International $52.45 

XA6809 MACRO LINKING 
CROSS-ASSEMBLER 
This new two-pass program generat es relo ­
catable and li nkable code (requires LINK68). 
Resi dent on any 6800 system. XA6809 lets 
you produce code for a 6809 righ( now. This 
assembler has full macro facilities and features 
a COM MON section for t he production of 
ROMable code . conditional assemb ly and 
fast execution. 

U .S. $24.95 
International $37.95 

STRUCTURED BASIC LANGUAGE 
STRUBAL+ 'M COMPILER 
The compiler features varia ble prec is ion 
from 'I to 1'1 digits for business or scientific 
uses and Structured Programming forms. It 
produces Re locatable and linkable code. You 
can create data structures with mixed data 
types. COMMON and DU MMY sections. 
STRUBAL+'u includes a complete scient ific 
package. all ows fo r str ing-handl ing and is 
extensible. 

U.S. $49.95 
International $74.95 

TRACER: A 6800 DEBUGGING 
PROGRAM 
Ideal for the programmer looking for good 
debugging software. T RACER features single 
scep execution using dynamic break points. 
register examination and modification, and 
memory examination and mod ifica t ion . 
Inc ludes detailed TRACE R program not es 
and a repr int of "Jack and the Machine 
Debug" (from the Decem ber 1977 issue o f 
BYTE magazine). U .S . $5.95 

International $8.95 

If your machine 
wou ld like to read 
these programs, 
object code versions 
are available in these 
disk formats: Per­
com, ICOM, SSB, 
SWTPC, TANO and 
others. 

WRITE FOR PRICES 

Circle 157 on inqu iry card_ 

----------------------,..
Please rush the following book s: 

____ copies of SP/6B OPERATING SYSTEM 
____copies of XA6809 CROSS ASSEMBLER 
____copiesofLIN K68 LINKING LOADER 

___copies of RA6800ML MACRO ASSEMBLER 

____ copiesofSTRUBAL+'" COMPILER 

___ copies of TRACER DEBUGGING PROGRAM 


For North America. add$. 75 per book postage or$ I .SO per book for 
First Cla5s. All 01her destinat ions. add $2.00 per book postage and 
handling or $3_SQ per book for Priority Mail. 

Name_________Title _________ 

Company________Stree1 _________ 
Cicy________StAtc ___ZI P______ 

0 Check or M.O . enclosed 0 VISA 0 MascerCharge 

Card No. Ex pires ________ 

D Firs1 Class/Priority 0 Book rate 

HEMENWAY ASSOCIATES. INC. 

• 


LINK68 LINKING LOADER 
This is a one-pass linking loader which allows 
separately trans lat ed relocatable object 
modules to be loaded and linked together to 
form a s ingle executable load modul e, and to 

relocate mqdules in memory. It produces a 
load map and a load module in Motorola 
MIKB UG loader format. This book provides 
everything necessary for learning about this 
system and the nature of linking loader design 
in general. 

U.S. $1.95 
International $11.95 

RA6800ML RELOCATABLE MACRO 
ASSEMBLER 
T his two-pass assem bler produces a program 
listing. a sort ed symbol tab le listing, and relo­
eatable object code. Object code is loaded 
and linked wi th other assem bled modules 
using LINK68. This book fully desc ribes the 
6800 assembly language and all major rou ­
tines used. and includes fl ow charts, deta ils on 
interfacing the assembler: Cros.s refere nced, 
showing al l calling and called-by routines, 
pointers, fl ags and temporary variables. 

IOI Tremont St. 

Boston, MA 02 108 e• .q_ e• 
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both tape cassette and disk versions, and they range in 
price from $14.95 for Morloc 's Tower on cassette to 
$26.95 for the disk version of Temple of Apshai. ASI 
guarantees these games to be interesting, and I don 't 
think they refund much money. They've been very 
pop11lar around here. 

There are versions for TRS-80, PET, and Apple com­
puters; the Apple versions make extensive use of Apple's 
excellent graphics, so that monsters like Ant-man and the 
Wolf look pretty good. Unfortunately, the TRS-80 
doesn't have such nice graphics, and the characters and 
monsters look like blobs. Unlike Zork and Adven ture, 
these games are played in real time, and, instead of a 
room description, the computer draws a map, placing 
monsters and treasures in it where appropriate . They 're 
very playable games, guaranteed to waste more time than 
you really expected to put into them. 

The real time wasters for me, though, have been 
Automated Simulation's space war games, Starfleet 
Orion (two players) and Invasion Orion (one player 
against the computer). These games allow a number of 
different scenarios; ten or so are supplied (along with a 
pleasantly written background and story data including 
characterizations), but the user can make up his own, so 
that in effect either of these games has an infinite number 
of variants. The rulebooks also give a number of stan­
dard warship types, but once again the user can design 
his own.. from torpedo boats to dreadnoughts to armored 
planets . There are Tractor and Pressor beams, something 
much like a phaser, torpedoes and missiles, and quite a 
Iot of the flavor of a space battle. 

I'd like the single-player version somewhat better if it 
were faster; in my favorite scenario, Damocles , it can 
take several minutes for the computer to plan out its 
move, and worse, you can't just go away, because the 
battle results are presented dynamically and can' t be 
recalled once shown . 

The Orion games are quite realistic. Classical prin­
ciples of fleet warfare work, and strategy and tactics are 
more important than luck. Since players can modify the 
ships at will, it 's possible to tailor the games to a balance 
of power so that an experienced player (or the computer 
in the single-player version) doesn't routinely stomp a 
newcomer, and the game can be changed again as the 
players gain experience. 

All of the Automated Simulations games are imple­
mented in BASIC. They can be copied, listed, and even 
modified. In theory, one ought to be able to compile In­
vasion Orion with Microsoft's TRS-80 version of 
BASCOM and thus speed it up. Obviously, you will have 
to modify the games a bit; in particular, you will have to 
lengthen the loops that govern how long displays stay 
visible. I'm anxious to try this, but so far th~ TRS-80 
BASCOM hasn't arrived, so I can' t say for certain that it 
will work. 

Needless to say, I enjoy all the Automated Simulations 
games, and recommend them highly. And, needless to 
say, I enjoy the C language and BASIC-80, etc, etc. So 
what does it all mean? Well, it means that I have to get 
the kids away from the TRS-80 and have some computer 
fun of my own, here at Chaos Manor. 

See text box 0 11 page 238 
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Tiny-C Two - The Compiler 
tlny·c two® is ten t.imes faster than tlny-c on&!' . It has many 
extra features. including long (32) bit integers, lols of new 
operators, and redirect.able and direct access Inpu t/output. 
This version of tiny·c is viable for professional work, either 
systems programming or business applications . It comes with 
a UNIX style command interpreter called the " tiny-shell" . 
With the tiny-shell. every compiled tiny-c program becomes a 
new shell command. Tiny·shell commands can have 
arguments, and dash(-) options. just as real UNIX shell 
commands do. The < and > inpu t/output redirection operators 
are supported . There are over fifty standard library functions. 
and lhis set is readily extended . The input/output functions are 
UNIX style , including !open. fprintt , etc . Both ascii and raw 
(binary) input/output are supported . And the entire package is 
portable. Bringing ii up on a new processor or new operating 
syslem should take a few days or a few weeks at Iha most. 
And as usual with tiny·c products, all the source code is 
included. 

tlny-c two .... ... $250 Manual Only .. $50 
tlny-c one . . .... $100 Manual Only . $50 

Vls.al M astercharge Welcome 

Formats: Sid . 8 ", 5 " NorthStar DD, 
TRS·80 MOD II & H89/Z89 . 

To order call : (206)542·8370 
4 or write: VANDAT A • 

~ • :-~ 1 1 1 7 541 Stone Avenue North 
·,J \)~ ~ Seattle , WA9813310 ~~ L 	 TRS·BO 1s a regls1ered trademark al Ra-cho Sttac:k. Inc . UN1X 1$ a 

reigls terer::i frademerk or Bell Labora,ories, Inc Einy·C and 
tiny-shell are trademarks or tiny-c associa1es 
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COLOR 

SOFTWARE 


COLORFUL PROGRAMS FOR THE 

APPLE II, ATARI 16K, Tl 99/4 


3·0 STARTREK: Discover new planets, fight Klingons in J.dimensional 
galaxy . Hi-resolution display of galaxy. 

$15 on cassette 
ROADRACE: Race around 2.25 mile course. Hi- res display shows view 
from race cars. 1 or 2 players. 

$15 on cassette 
App/1 II or At1ri only 

DRY WELL: Strategy game of oil explorat ion. Discover paltern of 
deposits and maximize profi ts . 

$15 on cassette 
Appl11 rsquifls ROM Appltsoh 

NUCLEAR REACTOR: Simulation of a nuclear power plant. 
$15 on cassette 

MAJOR LEAGUE BASEBALL: Manage Major league teams and make all 
lineup. batting, pitching and running decisions . 

$25 on disk 
Appl1 II only. Raquifls ROM Applasoft, 48 K RAM 

BLACKJACK: 	 Popular card game fo r 1 lo 3 players . 
$15 on cassette 

Atari or Tl 99/4 only 

Apple II programs available on disk for $2.50 per order more. 

COLOR SOFTWARE 
5410 W. 20th St. • Indianapolis, IN 46224 

Clrcle 159 on Inquiry card. 



Free Microprocessor Design Aid 

Now, optimize microprocessor performance, 


using Intel's new Memory Calculator. 


To get the high perfor, 
mance you're paying for from 
your microprocessor, you have 
to carefully match system com, 
ponents-especially EPROM 
memories. That means giving 
close consideration to 
parameters such as clock 
frequencies, buffer delays, 
number of wait states and 
memory access speeds. To do 
that accurately, you have to 
perform tedious calculations 
involving the inter, 
re lationships among 
these parameters, and 
their impact on system 
design. 

And now you can­
very simply, with Intetis 
new EPROM Memory 
Calculator. Similar to a 
circular slide rule, the Cal, 
culator helps you quickly 
analyze the trade,offs in cost, 
speed and wait states for your 
next microprocessor design. 
Making it easy for you to 

" IOM HI 
1AP;11; .19 ,0 

~ 
1DWA!T STAnt 

• 
~,, 
s l ~ H. r 

~ J.A.91186 10 
1o w...1T

:) • STA !:SI 

;- 10 ll t-1--"1 fl M);oor 

~ 
ltDOQ 1APlt IM 10

('{) w.l1T , , WJl lT STATEJ 

~ 
STa.T E1 •• 

a ....... 
i!<I • """" e 41w " 11 l \oll MZ 

StATE! ) ......
:; ~7WAIT S ATES I 
~ .§06 •MHJ 

l80<)0 

~ 
! DWAI 
s1.. u~ 1 

" ~ () ' ,,. ... ... ... ""' ""' 

lets you try a 

application and performance 
level. Then read out the speed 
of the EPROM memory 
required to implement that 
design. It's that simple. 

Our free offer 
Best of all, the Calculator 

is free. Ifyou're a designer 
interested in using one of the 
microprocessors listed below, 
just fill in and return the 
coupon. We'll send you your 
new Memory Calculator, 
along with information on 
our newest EPROM memor, 
ies. Get your free Memory 
Calculator today. 
1---.-.-----------··---------------­ ----------­ ----.' 
: To receive your free Memory Calculator,* I
I please check one of the boxes below. Then , 
I circle the mk roproce;sor models yo11're using. !
' :i 0 Inte l: 808 5A 8065A -2 8086 1 
i 8086-1 8086-2 8088 i 

O ther __ : 

0 Zilog: ZSOOO Z80A ZSOB ! 
Other __ ! 

0 Motorola: MC68000 MC6809 : 
MC6800 Other __ ! 

NamC'-
_ ______ !, 

I 

Ti d~.___-----~----------~~~-= :I! 
Company_ 

: 
Addrc1' 1·-------- ­ ! 
C ity/Stat<IZip f 

I 
Phone( - ----- ­ 1 

Intel Corporation, Literaiure Dept. I 
3065 Bowers Avenue, Santa Clara, CA 9505 1: 

-~~-~~~-~~-~~~~~.----­ .---.------------- --~-~¥..i 
• suppll~1 :ut ll mhed, w ordrr now. 

i~· delivers 
solutions.UE YDR'f RES~ONS~ T E" cn te• 

minimize wait states vs. 
throughput in your designs, 
and thus increase system 
performance. 

How it works 
We're offering calculators 

for Intel, Zilog or Motorola 
microprocessors. So regardless 
of which one you're designing 
with, there's a Calculator that 

variety of 
options, and find out 

immediately which one is the 
best for your design. Thus 
helping you get the full power 
and potential out of your 
next microcomputer system. 

Using the Calculator is easy. 
You just dial in the relevant 
design parameters for your 
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MICROSTAT 
NOW AVAILABLE FOR CP/M* 
MICROSTAT, the most powerful statistics package available 
for microcomputers, is completely file-oriented with a power­
ful Data Management Subsystem (OMS) that allows you to 
edit, delete, augment, sort, rank-order, lag and transform (11 
transformations. including linear, exponential and log) existing 
data into new data. Aher a file is created with OMS, Microstat 
provides statistical analysis in the following general areas: 
Descriptive Statistics (mean, sample, and population S.D .. 
variance, etc.), Frequency Distributions (grouped or individ­
ual}, Hypothesis Testing (mean or proportion), Correlation and 
Regression Analysis (with support statistics), Non-parametric 
Tests (Kolmogorov-Smirnov, Wilcoxon, etc.). Probability Dis­
tributions (8 of them). Crosstabs and Chi-square, AN OVA (one 
and two way), Factorials, Combinations and Permutations, plus 
other unique and useful features. 

MICROSTAT requires 48K, Microsoft Basic·BO with CP/M 
and is sent on a single-density B" Disk. It is also available on 
5" diskettes for North Star DOS and Basic (32K and two 
drives recommended), specify which when ordering. The 
price for Microstat is $250.00. The user's manual is $15.00 
and includes sample data and printouts. We have other 
business and educational software, call or write: 

• 
ECOSOFT 

P.O . Box 68602 
Indianapolis, IN 46268 

(317) 283-8883 

• CPI M is a registered trade mark of Digital Research 

Items Reviewed 
Microsoft 
10800 NE 8th . Suite 819 
Bellevue WA 98004 

muLJSP-79 CP! M 8-inch disk system $200 
BASJC-80 CPI M $350 
BASCOM 

BASIC 
Compiler CP! M, ISIS-II, TRSDOS $395 

Adventure TRS-80 Model I Level II $24 .95 
32 K disk 

Lifeboat Associates 
1651 Tliird Ave 
New York NY 10028 

BOS C Compiler CP! M $125 
Whitesmiths C 

Compiler CP! M $630 
CBASIC2 CPIM $120 

Workman Associates 
POB 482 
Pasadena CA 91102 

Adventure 	 8-inch disk CP! M 32 K $23. 95 
8080 or Z80 

Automated Simulations Inc 
POB 4232 
M ountain View CA 94040 

(Following are available in d1'.sk or cassette versions) 
The Temple of TRS-80, PET, Apple $24 . 95 

Apshai 
The Tower of TRS-80, PET, A pple $14.95 

Morloc 
Starfleet Orion TR S-80. PET, Apple $19. 95 
Invasion Orion TRS-80 , PET. Apple $19.95 

Personal Software 
1330 Bordeaux Dr 

Sunnyvale CA 94086 


Zork: Th e 

Great Under­

ground Empire, 

Part I TRS-80 or Apple disk $39.95 


Books 
Kerniglrnn. Brian 	Wand Dennis M Ritchie. 
The C Programming Language . 
Englewood Cliffs NJ: Prentice-Hall Software Series , 
Prentice-Hall , 1978, $13. 95 

Kern iglrnn , Brian 	Wand P J Plai,ger. 
Software Tools . 
Reading MA: Addison-W esley Publis l1ing Com pany, 
1976, $11. 95 
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c Cromemeo 
n corpora t ed 

Tomorrow's Computers Today 

M A I L O R D ER D I V ISI ON 

Discover Savings and Service with EBS ( ORDER TOLL FREE) 

e WE ARE PROUD to be an AUTHORIZED CROMEMCO DEALER 
• CROMEMCO stands for quality, reliability and obsolescence insurance 

• CROM EMCO is widely recognized as a microcomputer industry leader 
• CROMEMCO provides strong support for their dealers and end-users 
e THE BOTTOM LINE · it's what you buy AN D where you buy it ... WE CARE! 

lleW· .. 
fi CAOMIX IS HERE! 

The exciting new multi ­user, multi­

tasking operating system with many 
added capabilities. 

tJew. ·· RPG II 

Exclusive offering of this important 
business language by a microcom· 
puter manufacturer 

LISP 
The language for Artificial lntell i· 
gence research 

NtW· . . BUSINESS 

SYSTEMS SOFTWARE! 

General Ledger 
Accounts Payable 
Accounts Receivable 
Inventory 

An integrated turnkey system that 

requires no computer programmingtJeYI• • 0 

SYSTEM ZERO ! ~e\tl • ' • OUADART! 

The S-100 personal computer with 
Cromemco reliability. 

4 port serial 1/0 

INTELLIGENT 1/0 CONTROLLER! 

knowledge. Produced and supported 

by Cromemco, and designed to 

16 FDC On board Z-80 

Use these together for resu Its you 

make full use of the advanced 

features found in Cromemco hard · 

Double density disk controller won't believe! ware. 

SYSTE MS : List Our Price PERIPHERALS: 
Our 

LANGUAGES: List Price 

SYSTEM 2 3990 3190. 
No w doubl e densit y/ 

Dual double·sided mini f loppy disk 
drives; 64K RAM 

SYSTEM 3 7395. CALL 
Now double density! 

2 Mbyte of dual doubte~s i ded 8" floppy 
disk ; 64K RAM 

Z ·2H 9995 . CA L L 
Now double den sirvl 

11 Mbyte integral hard d isk ; 2 double­
sided 5" f loppy disk s; 64K RAM 

All Cromemco systems feature the 
S -100 industry standard bus, 4 MHZ 
Z-80 CPU , 64K RAM, and can be 
easily upgraded to multi -user, multi · 
tasking capability. 

3102 "SMART" TERMINAL 
40 function keys; detachable k eyboard 
with 14-key numer ic pad 

3703 DOT -MATRIX PR INTER 
180 CPS; 1S·inch plat en; 132 co lumns; 
bi -d irectional w i th double buffer ing 

3355A FULL LETTER PRINTER 
55 CPS; 15 ­inch p laten ; quality impress· 
ion su i ted to camera copy 

BOARDS : 
SGL. CARD COMP. 
SK BYTESAVER11 
32K BYTESAVER 
ZPU 
4FDC 
64KZ 
TU ·ART 
SD I 

List 
450 . 
245. 
295 . 
395. 
495 . 

1785. 
295 . 
595. 

Our Price 
380. 
210. 

CALL 
335 . 
420 . 

1510. 
250. 

CALL 
High resolution co lor graphics interface 

COBOL. now updated 95 . 90 . 
FORTRAN IV 95. 90 . 
MACRO ASSEMBLER 95 . 90. 
16K BASIC 95 . 90 . 
32K BASIC 295 . 275 . 
DATA BASE MGMT. 95 . 90 . 
WORD PROCESSING 95 . 90 . 
RATFOR 195. 180. 
TRACE 95 . 90. 

EBS BUSINESS SOFTWARE: 

GENERAL LEDGER; ACCOUNTS PAY ­
ABLE; ACCOUNTS RECE IVABLE; PAY· 
ROLL (Calif .I ; INVENTORY; ORDER 
ENTRY 

List Price $995 . each 

Cuslomization available 

Call or write for our low ma il order prices on all CROMEMCO products . .. or on PERSCI disk drives, 
MEASUREMENT SYSTEMS boards, BASE 2, OUME, SOROC, ADDS, TVI, NEC SPINWR ITER or 
other quality products. 

E XECUT I VE B USINESS S YSTEMS 

20457 E. Valley Blvd ., Wa lnut, CA 9 1789 
(714) 594­5736 

WE ,\ I.SO OFFER: 
• ComphHc an~ ly sis of your sys tarn n.ocd:s 
• lns talla11on, tr.n1111n9. su p1>0rt & rna:in t e n ance 

Prices shown are for "Cash with Order" 
COLLECT PHONE ORDERS WELCOME or Send check or 
M.O. (Personal or Co. checks require 2 wks. to clear) Please 
include phone number. Shipping charges will be added, 
Within Calif. add applicable sales tax. Factory warranty 
included . All prices subject to revision . 

• Cu$ tOn'I ::mo 1i ca tiOf1S s olh"'are II -VisA I ....~~~~~~~C~D-0-S-~~C-ro_m_c_m_c_o_. -ln-c-. ~~~~~~~_,.
AT OUR REGULAR CONSULT I N G RAT ES 

Phone 1nuu1r'JCS wclcorY'le CP/ M J• Digi ta l R esearc h C6ASIC " Comp iler Systems 

Ci rcle 163 on inquiry ca rd . BYTE D<ttmbor 1~80 239 



electronic components 

One-Stop Component Center 

AUTHORIZED DISTRIBUTORS 

ALABAMA 
8 imt 1'"gl\•'tl 
81tifti,,~11rn 

Hcll't lJ11;/lr 
Huii U !#'lll.r 
Mo.Dilt' 
T11 1·~•IO.Du 

.Ai LASKA 
A t1dl01#.Pl" 
A11cr.o;.,,r 
AFll~ONA 
F l1>1Jt • fl 
Grfl'tVt Vallll)I' 
5, .• ,,,. Vut• 
TucnM 
Yvm• 
ARKANSAS 
Lirt,'e Roell. 
CAL1FORN1A 
A.ruhrfm 
An•~lf'1m 
AtHr•d•r O 
A1u1• 
Bd:•rifjeNJ 
B..si •t• r 
Bu•n•P1d 
Bwn•l'1Nt 
ClmJ•-Vf1t• 
Co111,,. 
0,.pr• U 
D•1tl1 
Fon1.tn • 
Fr•.rno 
Fr-•1no 
Gt•nOiJf• 
Gol•t• 
H•U Moon B•Y 
H•1bor Cillf 

J, $. Eltt rr<Jll ~t: I~ 
M~fOIOf/111:/~ 

l ,,du• r1;.,, EJr<tromc S"ppJy 
W& W El«UOlt~i 

L 1/a'lt'flt' Rld~o flt< IJOMtl 
Radro ,,.,,,I~ 

Tll• El«rro,,jc C0tt1P•M 
TV Ma.11 

Jml 't A ud•O & Slt' t itO Rdpa1'1 
R.d10Sll.c-A 

B&S El.rcluJnks 
fl«.11o r;fe CJ

0

l 'y 
Yu"M' Eltt-tronitl 

Southufl E~l'c rrofJk• Co. 

Hur1r • 1r El~cuonic Ctinl'•1 
R.F. Elr.te trarn"cs 

Cout flectron tcJ 
Amco Electronics 

J,., .K~m EIK tronl' ' 
A t L.uh• r EI-ctrottt'cl 

ForO EtKrronf~1 
S.J. El« rronrc, 

tiOl'll EJ.acr.r0nie.1 
G& H El ttetrom'c1 
SCR E,..,,,on~• 

P•radtfm.• Cot:111.1mf'.t EIK l.tOniCI 
Fonr1n• .fJ•etron c1 

El•.ct1ontr: 811 ln 
Sp,,rkv EJfCrr<lll k.1 
E~/• EJ.fCrrt;mlc1 

sm·,s"'"' 
R"1io5nK.li 

Bu rr·, EJ.1e1101d« 
H•Ntu l• n G#l dt'n1 0fUJn Elftr1onk 1 
Hollywood l'..cWc R•dlo Ex,lt• fJ" 
Jnf f"'Nf1(1d R•dlolpd/ lngl•wood EllCU.CJl!Ar-1 
L• H•b~ 
t.•M~•• 
L•fte• 1r" 
Mod•UO 
Mod•11.o 
Monil•lllY 
Mono8•'t 
N~rlon•I Clt'I 
Nonfuidg. 
Oc••n JJ'd• 
0•1Mrd 
"•llftd•f• 
P•l.oAUo 
P•io AJro 
PtlMI•"• 
P4u1 Robfll 
Pom01t-a 
Rt111dl11f 
$«ljf1N.IUO 
S..tr'lm•·n to 
S.Jin.ar 
SMJ CtTJOJ 
SMOl~o 
.S.n F•tfl.tndo 
S•n Fr•nd uo 
San Jou 
S•n Jqn 

A . B, C. El•c ur;micr 
HH.tfti i t El•cttonk: C•.nt1r1 

Com:vm..1 EIKrronic1 
C.omput.r M•~ 

P•dlic FhdSo 
Z.clr l t 

Cout EIK troniC'I 
W/lfr·, El•~trr;mJ't;I 

PK.lffc Rll!dio El •ct.ron1'cl 
El«uonlc C•nfw 

DawR•dl6 
R•dki Sllll'C't A.S.C. P•·JmOtl# 

u.s. E1.-crronic1 
Z~k ~l":r_fOl'lit':I 
O.o~ R•dlo f fl t':, 

M ilfi OJ'J fl• t: rrOhit':I 
HH rltklr El«uonk C•n111 

RMIJ'OM•rt 
<:.JU. R1dlo & f#f l''ii t i of! SUJJPIV 

Z.ckl t 
&limn RM!io 

J&l1 OurJ,.r $to,.. 
R.«Jio $1Qc.k A.S. C. Mlr• Mita 

.S.n F•1,,.rJdo EtKrronk 1 
Z•ck Eftt~rartk; 1 

P,111.J.nru '-• E'l tttrofl /.c $u-pply l11c, 
IJ.tt lttd R~io & TV Sr,lJn:tlv 

$1ifl l.1J1'1 0 0/flJO itlld·StH• Er~cronJc SupflfV 
S11nR•IHf Elf!CtlO(.l(cJ /t/IJI 
,s,,1r• 1.,011• Lomb.1rd Efft11on~1 
Stnr• C1u1 S#ttr. Cttu Ettt1rorJit:I 
Sll"I r• F# SfJtil"l~J l nduHfl.al El«tfO,,k:I 
.S:. tt r•M•"J• C.,, 'r CotJ'1¥'11 &11tk ,•rJo1t1 
.S.11r•Ro-u El«ttOflit':I lfl t . 
$ou111 G.at# M.ti: '• El•ttro1t- le-1 
5'/urh t.•k• r.,,a• O /Pi'n• El«tronin 
Sl.Jnnrn~ Sunnrql• Ei«t10nk1 
TorrlNtC• SEE~11onk1 
Tmr•nt:• TOn•fJ~ El«UOfl iet 
Tu1r fn A ·8&8 E""'t1onle1 
V-tll•}o Zic.ti t 
V• n Nuv' T1tr Urv Ef~cronfc-1 Suppty ' "" 
W•nmln1ttr 
WM rtl.fr 
Wrtrrr.t.1 
Woodi tf'ld H1J11 
COLORADO 
Auror• 
Colo/Mio ~1in~.1 

D"""" 
D•nNr 
CONN£CTICU1' 
A""n 
N•wH• tt•n 
W11tpOTt 
DELAWARE 
Nt N C•nlt 
N• w• dt 
M lm 111i;iron 
Wftm ln1ron 
•LORI DA 
et...,...,.,.,,, 
Ft. L#11d•ffial• 
Fr. t."-"d• rd,,J• 
G"1flHlllU• 
H flllu J't 
J«hon ~Jll• 
L•.kfl#lld 
M l1mJ 
Ml.ml 
O•lcl1nd f!tuk 
OtlMdO 
/J'e tUMO }I 

JJ( Eltcr.Jonk 1 

O&S Et~ r.ronJcs 


Whlu t•r El •c-rroflb Co. 

Hurh kl r El ee-r, anJc C.m•' 


ArJft114 El1etro1tlc.1 
C1n r•nnl• ' El"~rqnk,1 l nr:.. 

Mr.. Coln Dl.rrribr.rdn~ Co. 
Mt'r:IO Worl d EI Ktron ic-1 

H••thlr. l r Eiscr1on~t C•nt•r 
Craromltttl Comtn1ttf" Syr r•m1 

C0111p11t#f'WOl.tl 

lhl.w11• Am.t•ur $uppl y 
Compur.-11.,,,trl 

t. • f..C:O 
Wl'loffnJf EIK- rron l<.1 111,. 

AGL El91;tt~nlt:1 
Comp11tf1.1 For YOll 

L•l• v•tr• R-1Jo El1~1onk 1 
l•f•7'•fti R•dfO 

HH fltllf El te:rr0r2k. Ctmer 
L •l«.O of Florid• l,,c:. 

L•k•J.1.nd ~Mr-t t l ..:rrank• 
H•~n El ..::rronl c:1 

N &G Dflfrl tJ tJ tof'f 
l • ft )'tttf lf•dlo 

.SOUrhtHr hllfro~D1i1 Corp. 
Qr~• f ire rrort~' /fl~. 

f=LOA IDA lCon1 ln1.1•dl 
Plan-t •r.lon H•-. rhkil £ /ff t l'tmk C..11tr;1 Jach a11 Fu f ron Rttdi o $11pP fy 
TllmfJ• AMF MK.rocotrrpvr .. 1 CMtN foe. KtJ-'1• 100 W•rrM R M/ro 
T11rJIJ4 
T.,nJp• 
GEO.RGlA. 
.A rlMJ r• 
Arl~ r-• 
Arl#lt tJ 
c:oJ" mbr.11 
Ston1 Mo111' r•i1t 
HAWA II 
Honolul" 
Honotulu 
W.t iluku 
IDAMO 
80d• 
C• !t1wttl 
ILLI NOIS 
C•1b0nd•~ 
cn~.a,a 
Cniut10 
Ev..n1101t 

G1r11• ..• 
Gra..eJ•nd 
Mount Pro1PH:I 
N1'l '•1 
~rl• 
P•r:ul• 
RocJ: ford 
Sclt•um.tturv 
SJiolt. i• 
Vfff•P•rit ( 
INOIAN A 
8 /tJoml~lon 
Chr 1truton 
E• •r Chioto 
Ev11t1o; ru1 
G•ry 
Jndl•n~'Ollt 
Muncl• 
Saurlt Bwnd 
South B•nd 
aOW AA,,,., 
Otwnporr 
011 Mo r'11•.1 
0•1 M.01'111, 
KANSAS 
H~t~h1'nl4r'I 
K....,.1.111 Ci tr 
M lu fOn 
s./iN 

f<ln tflfut El ec rtonk Cn m.ir L. .1n11"'i1 F1JJro.n Red10 Supply Jn" 
M1e racom.putrr Sr1 te-mr t.1•V01UI hl•yof ru R#dio 

LH'Orl i• Norwosr El« rro-ttj(I 

~~c_....~}~~~r..~fl~:~/¥, & E~:;i~':o I~!: 
pufloni'• Co rp.Ql•l,Ott 
El~ffOl!fC.I M. , , Lrd. 

011an El" tron1·cse.,,., 
H..R'. El'ectron lc. r 

NfJ•1 lhdio Supply 
EIK f.J(J t1fc. S11pp fy 

T R..dio Elf/C t(oni l!I JM . 
E.trre t.rOJtjc M•r-1 
B~t' Elttrronk r 

nU> CllJI°""''' C11t tdr 
Elttr1otti c- Wti1ld 

'ry Elee r1ofJic Supp/)' 
Olson Elw;cronJ'c.1 

C'°'*uttl*1$Vll•m 1 
S<on El.,ln># ~I•~ 
C..•""' G~ • Hbo~w !$i>® 

Seo rr El#trronk Suppfy Cofp. 

Mklrwff CompeJl#I 


Seo rr Eftetronfi,SupPI~ CoflJ. 

Ht• rll"-11 El rrat1 i r. c:t111#1 


Hurh k lt fl#-Htonle ~"' 
M.fcro ·Sofut lan 

H,.rh k i r El«tronic C•rtt•r 
kH thlt1'1 E't«tttMit: C•h tll 

T. V.. StHcl.SrJ'.. • 
n a T«lt CQlll'gl' 800.ltnc>1a 

Unf.-.111! AIN!ttur R•rll'o 
tfl-*l1 EfKtronJ~ C1"11rtr 

W.tr,.n RnJ'O 
t"11 E' •' UCJnk; $1,1ppJy 
.Ro.ir R•dfo Comp.• ,,,. 

Bl tt, Br tu a Mkros 
Hu thk' t Fl•cllonh: C.ni11 
Trlc• ~ol•11J• EIKtronkt 

Orwi7-011' H.m s.I•• 
N~K tJ~ttO.fl~J 

Z•ro·G•• 
f'.vrt" f' .Amtr•'-" RMJfo SJJPO'Y 

.P:orrlt nd li#ditJ S.u,ppfy 

OREGON (Coi0 t ln.uH> 
s.Jrm Contm.$111eJ 
PENNSYLVANIA 
8rMr1doclr Loft l f« lrOltlt l 
Ch.ambct1"1bu1J11 Swm-'I! Ek nroruc Oltr. C.o. 
Orrtx.rl l·M I X.-u EIL"C rro n1C.1 Dr.rtflbuto,.1 
Ow ms Mf, O'i (),gJt al Fl tK. tranKi 
E1r. W•rrenRH, r> 
Friz;..,, H cu1t1t1r E1t:cr1on ..c: C--'1 .rt:1 
l'.o lr' Pu w nal Compu rs.•r CotPQ-l•lnm 
Ph il«Jdphl• Nui fl .b f ElflCUonit: C~t~I 
Ph iJHJ~Jph., RaKa E1~1ron-Jcr 
Pho.,.u1. ~m• sr.~n• fl11e-rron-1c:1 
P1 rubuf~h N ... rl'1.l 11 £ fte.fl0.fl" CMtitl' 
Pt tts~u~h Socull i MJ1 Eltte fl.Qlhc:t 
Wi l.h• s.,r, Haml in • £ 1«u01111C1 
York G. 'r" .C Como..rty 
RHODE ISL ANP 
Cr•nlfOfl 
P,wr11Clr• r 
W•fWl'C• 
TENNESSEE 
Coolf•vitl• 
l<no-.it11Nlt 
M•mohlf 
M•mpM1 
Aftml'h1·, 
N;Jhtrllf• 
iV•JlttnRe 
O•lu1tJg.1 
T11TJ.ito.ma 
TEXAS 
8tl' llhlOn l 
8 rOWl'!l1Mld 

DtUH 
011115 
FfJTJ Wo 1th 
G#.t l• Jtd 
Hovnon 
f'louucrt 
L.vbboic'-lr 
McA ll•n 
s,i,, An ron 1'0 
S.r1 Ant0ttfo 
S.n Al'U"Qnlo 
Wl'CO 
UTAH 
Mld...-,M 
Prowi 
s.Jr Leh Cl tv 
S..t r L.•hCltlf 
VERMONT 
Er t #11.' Junctron 
VIRGIN IA 
Af •111•M11I• 
Al •111 •1tdt la 
AAh«hla 
ArUf'JfUllt 
BfK ks.bur1 
ChJif/ott•IYill• 
F•llr ChtJrclt 
l1ampri;m 
Hop.,..,.n 
M~LH.lt 
Notlollt 
IW#I0/4 
~cf r.&mt:i.ur ii 
Richmond 
Ro..noltt 
Vi1rnn• 
V/1~111 1• 8He.h 
w,rr1.nron 
Woodl>ti~• 

J•bbo1Jt Elttt10-n,e1 City 
./llJIJQ~r (l~(r(Jn~I Crry 

u.,t1i k1t Elec:1,011".AC. C.nt ir1 

Wqnon 's Srtno Ctll r•r 
$111,,ldt El« uon~1 SFJpply Int:. 

8!11fl 0 ry E1tttu-on~1 
S.,.·A01# & S/Mflc.r € lttt10ttie-1w.,,..,, RM/Jo Comp..nY' 
Edai~ w:.rr.itt 'r P•ru Com,EMn Y' 

EIKt.r-. Oi •Ui b1Jtfr:ig Co. 
N•rion•t E r~rfC)fl .IC J 

IT&H EJ.ctronlc• Co. ltte.. 

El K lto·11ut 
C•orp1 ·, Ef1t:rronk1 M•1 t 

HNtl'lkl r El«:11on ff; C•M•f 
Rtnt MSc:ro SY1t•m 1 

Tlia ln~nu1'ry Concwp t 
Ti l'lht TtoftkJ I"' 

H1~rltt1t E1« tro11~ CtM•' 
/ f'lt# fKt1\.I • Comp(.oll•' • 

T1 ;c.. Wftot•11'• El foc:rtclll /¢1 
Car.to1 Fr~o El«rfOnlcr 

ApptIHCS' & Equipm.nr Co. Inc. 
C&K Ef• cllonlc.r ln.t.. 

1-1..,rh k l t ~l.•c rronJ'c C1nor 
LaM Who l••.-1• El1.cu onic1 

H"•dl lr i t E' •c rronlt: C•n~., 
A/pin• El.ct·ranic SuptJlr Ct:i. 

B,.t Oluriburfng 
Compu t•rl• l'll-d ol Stir L•h 

t.f4y#rtl' Aadia 

Compu t•;,. PluJ lit.C. 
H1•1n1o r f ' .c i ro11k C• nrer 

A lf•d• Et«trtH1kt 
A.tUfJ~ ton E~ttUCttlc Whet."''"' 

Scorr.,. ·1 R•d(o & TV l f'I,, 
G/JIVl' f Elstt.rOfl /t: I 

Cro111o.ar:I El « t rol"l /t:J 
~l•crrcnk S.!t-1 ltte. 

B& a El«ttonit :I 
ry1t~n ·1 Como 11 r•.r Empompn 

A "'ff: El«lr.Qlt.i'U Corp.p,;.,,, EJ« tr01t.le1 
EfKm,,,/, ., t.lnhmhH 

Avec Et.crronic1 Corp. 
A o;IC Ell'lt i 101t-ic1 Corp, 

Et"i r011 k Eou~Ofl'M'1' t B•1't 
H uthlt' l E l«t.rOnfC Clfl l•t 

R•dlo Sl"IKk 
VJrplm • M icro Sy1t1m1 

WASH IN GT ON 
B•fI•'~ ABC Comm111nk .• 1110ru 
El!'frtr.r A ec CCMnmufl .ic.,~o '"' 
KtM• wkk Cid EltK rto nic .r Inc. 
iLonpi•w Pra,,reu El tttf'Ofl ic l 
M-OJH L•J.i• Ron '1 El tttrtJnln 
P•ILO .Rrve"i lw El«rfot1k 1 
Rkill•nd ca J EJ..ctronk• 
5'1-tUI• ABC CQmmufl lc.. t MmJ 
Sa.tu. Am.tH1 Radio Sup·pflf 
s...w. Erf'l/J ln E11erron•'tJ 
S/Jolc.•M Do,, '1 $1•1•0 CIMtl 
Spohn• P,.11·011• ' Com;ut•11 
Tot""" caa E1~rroflk 1 
T•CDm• No,1h i.w11 Atdlo SiJpptr 
WEST VIRGINIA 
F.t ;rmo-nt TPS flKff01t~1 Inc.. 
Mor11.-r1ro.....n Th• Comp11t•' CofrHf 
Mo,,..nretW'fl El«tlO O llt flbVfi flg C o. l ttC­
Vflt-HUng iLfl•V•ltf R¥Jlo A11od •r• $to,.. 
WYOMING 
Chq•nn• 

CANADA 
Atbtn.a: 
C.f:•'l' 
On11•IO ! 
Toronrc> Ho•u• or Comp11t•rr
GUAM M• ti• ll • J El l'CUO-ttl e·1 
ENQL4ND 
B•,luhir• N1w8•• f Ccmpu ti.n ; SfO,. 
QUATEMAlA E'' tetrOf!k:I P•n·Am•r-~-t l'\l t 
PA NAMA TttJP•ko, .S.A. 
&~NDAPO'RE A ppJl fd Di~if.J Syu.m 
SINQ"PORE $v1·T9'fli 
IWliCiiN 
Stodhot111 
WEST INO IH 
Por t r:1f Sp• ln. Trfttld«J 

For Distributor Information, write or phone JIM-PAK~ 1355 ShorewafRoad, Belmont, CA 94002 (415) 595·5936 

240 UYTE Otc<mbor 1980 Circle 164 on Inqu iry card. 

http:Equipm.nr
http:Elec:1,011".AC
http:T11TJ.ito.ma
http:fte.fl0.fl
http:Pho.,.u1
http:Orrtx.rl
http:Coi0tln.uH
http:L�k�J.1.nd
http:C0111p11t#f'WOl.tl
http:lnduHfl.al
http:S.Jin.ar
http:R"1io5nK.li
http:t1dl01#.Pl
http:T111�~�IO.Du


• TTL -. . . • . 2/.85 7490 . . . . . . 7400 • 
7402 . 
7404 •. 
7406 . . 
7407 •. 
7408 ... 
7410 ..• 

.. 2/.85 7493 . . . . . • .85 

.. 21.as 14100....... 2.25 

.. 2/1.19 74109. . .2/l.19 
•. 2/l.19 74121. .69 

. 2/.89 74123. . .99 

. 2/.85 741 50. . .1.95 

. .99 74154. . . l .95 7414 .. . 
7417 .. . . 2/1.10 74157. . .99 
7420 .. . . 2/.85 7U61. . . l. 19 
7447 .. . .. l.19 74164 . . .l.S9 
7474 •.. .69 741K . l.59 
7475 .. . . 79 74 175. .1.49 
7476 .. . .69 74192. .1.19 
7485 ••• 
7486 • • ' 
7489 .. . 

... 1.19 74 193. . 1.19 

.. 2/1.19 7436? . .99 

. . 2.99 74393. . • • .1.95 

POTENTI OMETERS 

~ -1 

2 Witt@ 70°C 3/4 watt @ 1o•c 
7 /8" Slotted Shaft 1S Turn Pot. 

Linear Taper Linear Taper 

1K SK 10K 100!1 soon 1K 
26K 50K 100K SK 10K SOK 
1 Meg 100K SOOK 1Meg 

CMU . . $2.95 830P .. $1.79 

B' CMOS .... 
4000 . . ' . 69 4030 . 
4001 . .. . 69 4040 • 
4002 ... .69 4044 . 
4006 . . ' 1.95 4046 . 
4009 ... .!9 4047 . 
4010 . , .85 404cg , 
4011 . . 69 4050 . 
4013 . .as 4051 ... 
4016 • •85 4066 ... 
4017 . 1.49 4069 . 
4018 . 1.49 4070 . 
4020 • 2.19 407 1 . 
4023 . .49 4081 . 
4024 . 1.29 4093 • 
4027 . •89 4511 • 

CONNECTORS 
t:. J: .. , •. J:;; •..tL .J • .! ~. J~. · :... u....'\..~;. . ~ · 

· ··; "I ;, ... ,· ;· ... 
DB25P D·Submlnlat ure Plu9 
OB25S D·Submlnlature Socket 
DB5121.6 Cover for D825P/ S 
22/.:.ISE P.C. Edge 
UG88/U B N C Plug
UG89/U B NC Jack 
UGl75/U UHF Ad apter 
50239 UHF Pane l Reep. 
PL.258 UHF Adapter 
P~9 UHF P lug 
UG26-0;U BNC Plug 
UG1094/U BNC BUlkhod Reep. 

- LINEAR m' 
LMJOIN .. 
LMJ05H .• 
LMJ07N •• 
LM308N .. 
LMJ09K .• 
LMJION •• 
LMJllN •. 
LM317T .. 
L MJISN . . 
LMJl9N .. 
LMJ20K·5. 
LM79116 T . 
LM7912T 
LM7915T 
LM323K . . . 
LM324N . . . 
L M337T .. . 
LM339N .. . 

.59 LM78Q5T 
1.39 LM7812T . 
.75 LM78lST . 

1.19 L M380N .. 
2.25 LM384N. 
2.69 LMSSS N. . 
1.49 L M556 N .. 
2.29 LM565N .. 
2.95 LM566 N .. 
2.95 LM567N . . 
2.25 L M723N .. 
I. 75 LM74l N .. 
l.75 LM l310N . 
I. 75 L M l456N . 
5.95 LMl48SN . 
1.29 LMl489N 
2.29 LM IBOON . 
1. 29 76477N ... 

.79 
l.95 
l.39 
2.49 
2. 7S 
.89 
.89 

1.95 
1.19 
.79 
.79 
.79 
.69 

1.19 
l.95 

G BJOO Cer. C•PS. (100) 2.95 
G BIOi Mylar Caps. (60) 4.95 
G 9102 Electro lytlco (60) 4.95 
G9 !03 Tantalu ms l•Ol 4.95 
G B108 TTL IC's {SO~ 4.95 
G Bl ID Aut . l..EOs 100) S.95 
G9 !13 Trimmers I ) 4.9!> 
0 Bll6 V•W Ro slit. (200! 2.95 
G 9117 'hW Rosi st. (200 2.95 
G9120 SlldeSwltch (25 J.95 

ciam Heu Sinks 1301 J .% 
0 9127 Transl•to.-s (100) 3.95 
G 9 137 Chokes (50) 3.95 

g~1~ mr;;s~~~·ri·if::/ ~:~ 
09141 Washe rs \200) 2.95 
G Bl45 Lu9s 1100 2.95 
GB l54 I&2w Ro•lsl. 1100! 2.95 
09162 7- Sog . O.ply<.(50 5.95 
GB17J 3/8" Pots. (100) S.95 

REGULATED POWER SUPPLY KIT 

Uses LM309K. Heat S~nk 
provided. PC board con· 
struction. Provides a sol id 
1 amp @ 5 volts. Can supply up 
to ±5V, ±9V and : 12V with 
JE205 Adapter. lncludescompo· 
nents. hardware and instruct ions. 
3%"xS"x2" H 

JE200 ... . ... . ........... $14.95 

DESK TOP ENCLOSURES 

._ LS Schottky ~ 
74 L SOO. .55 74 LS109 . . .79 
74LS02. .55 74LSl23 . . 1.95 
74LS04. .69 74LS138 . . 1.49 
74LS08. .SS 74LSl39 . . l.49 
74LS10. .55 74LS l54 . . 2.49 
74LS14. 1.09 74LSl57 . 1.49 
74LS30. .SS 74LS161 . 1.79 
74LS32. .69 74 LS174 . l.79 
74LS38. . .69 74LSl 75 . 1.79 
74LS42. . 1.49 74LSl92 . J.89 
74LS47. • l.49 74LSl93 . 1.89 
74 LS48. . l.79 74LS221 . 1.95 
74LS 73. . .79 74LS 244 . 2.49 
74 LS74. • . 79 74LS245 . M9 
74LS 75. .99 74LS367 . 1.29 
74LSll5. . 1.95 74LS374 . 2.49 
74LS90. • 1.09 81 LS97. 2.49.. SOCKETS 

Low Profile 
8 p in L P . • 2/.59 
14 pin LP . . 2/.69
16 Pin LP. . 2/.79 
18 p In LP . . 2/.89 
20 pin LP . . 2/.99 
22 p In LP . . 2/1.09 
24 Pi n LP. .79 
28 pin LP . .82 
36 p in LP . .99 
40 pin LP . l.19 

Wire Wrap 
14 Pin WW tin .75 
14 p i n WW 9old 1.09 
16 pin WW tin .79 
16 pin WW 90Jd 1.19 
24 Pin WW gold 1.69 
40 p in WW gold 2.75 
14 p. plug/cover l.29 
16 p, plug/cover 1.39 
24 p. plug/cover 1.95 
+ molex p./sockets 

DIODES & TRANSISTORS 
IN751 .. 
IN7S7 .• 
I Nll88 . • 
IN3600 .. 
1N400l. . 
I N4004 .. 
I N4007 . . 
IN4148 . . 
I N4733 .. 
1N4734 • . 
1N4735. 
IN4742 •. 
IN4744 .. 

. 2/. 59 
• 2/.59 
• 2.69 
. 5/.99 
. 4/.59 
. 4/.69 
• 4/. 79 
. 10/.99 
. 2/.69 
. 2/.69 

. . 2/.69 
• • 2/.69 
.• 2/.69 

2N2219A . 
2N2222A . 
2N2907A . 
2N305S.. 
2N3772 . 
2N3904 . 
2N3906 . 
2N4401 • 
2N4403 • 
2NS l29 . 
2NS139 • 
2N5210 . 
2NS951. 

.2/l .19 

. 2/.89 

. 2/.89 

. .99 

. 2.25 
• 2/.69 
. 2/.69 
. 2/. 79 

. . 2/.79 

. . 2/.69 

.• 2/.69 

. . 2/. 79 

.. 2/l.29 

DTE ·S !Pictured! . . . . . 531 .96 CAPACITORS 
DTE -11 !Pictured) . . . . . 34.95 Dipped Tantalum ELECTROLYTIC 
DTE 14 36 95 . l m fd 'i' JSV 2/. 89 lmfd ~50V 3/ .69 

• · · · · · · · · · · · • ,47mfd @JSV 2/.89 4.7mfd @50V 2/.59 
DTE-HK !Case for JE600) 47.95 l mfd il 35V 2/.89 10mfd ®50V 2/.69 
DTE·AK (Case for JE6101 (Pictured) • 52.95 2.2mfd @2SV 2/l.09 22mfd l!P 50V 2/.791-­ -------------------t 3.3mfd '112SV 2/ 1.19 47mfd ®SOV 2/.89

4.7m fd lil 2SV 2/1.39 100mfd 'i'50V .59 
lGmfd 25V 1.19 22Gmfd lii> SOV .69VIDEO CONTROLLER 
JJmfd iJ> 25V 3.95 l000mfd®25V 1.19 

100V MYLAR 2200mfd Ci' l6V 1.39 
.001·.0lmfd 4/.79 SOV CERAMIC 
.022mfd 4/.89 10pf·.022m f d 4/.59 
.047m fd 4/.99 .047mfd 4/.69 
.lmfd 4/1.19 . ! m id 4/.79 
.22m fd 4/1. 29 

BYTE D<c.ml><r 1960 241Circ le 164 on lnQulry card. 
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• TRS-80'" is a trademark of the Radio Shack Oiwision of Tandy Corporation 

* All orders proc essed within 24-Hours
* 30-Doy mo n ey bock guarantee on all TR DOS oftware
* Add $2.00 fo r shipping in UPS Areas "'~ * Add $3.00 for C. O.D. or NON-UPS A rea s* A dd $4.00 outside U.S.A.. Canada & Me. ico* We will match any bonafide advert ised price~OD-II PROGRAMS in any of th e Major C omputer Maga zines 

11) ELECTRIC PE NCIL (M1choel Shroyer Sottwo<el . M ICROSOFT EDITOR ASSEMBLER ~LUS including (1) CPIM {Ll fobocu A.s.soe1a1cs• an a1 1erna t1 vetA u p loadmig seN•CO-S 3t'ICS "3•Ches, !Of 0JSk 1/0 HSemblO operaung :Sy slem tor 1.rie MOD·ll th"' a.How s. MOO- II A~~~~!et~0";~~~?~gce;::,~~i~~ . e~e2~s lvrsTdl~6AaRg d•fCC lly Jl'UO memory s.ave al l or p.ortmns o1 sotHce owners io use any ot lhe hundreds of p1ograms 
TASOOS VERSION) .. $350 (O IABLO, NEC OR OUME 10 d isk ..dynamic debug lac111ty fZBUG J en1ende.d • avolloble undat CP/ M $170.L 	 t LTRSQOS VERSION) 	 ttd 11or commands S\25 [2) CPIM 	 HANDBOOK.. (Sybex ) a step-by-step 
(2) GENERAL LEDGEFI, ACCOUNTS RECEIVABLE, 	 1 :0L ACCOUNTS PAYABLE, INVENTO FI Y CONTROL. ~1;J ~~~:,:~~c~111~~1~;~6~~~R;~:~~~n':~~~~~llt ~P1r: t~oC:~~n~=~~:u ~~;~~~:r !~~~1~h ~~;;,~:n1 L 
INVOICI NG ANO PAYROLL (Small Business Systems large hard l'J1sir: (lr111res .complele1v compallble with 1Hact1cal htnls . 1e lerence tabtes.. S•3 95. 
Group) ..an ex tensive busmes.ssys1Bm tor ~ha sor.ou·s your exi-s1in9 soltware and hies..allows up lo 2() • 

[31 GENERAL LE DGER, ACCOUNTS RECEIVABLE, ps 	 u~er...can be us.ed one modvle al a time or BS. a co­ megabytes oi s1 01a90illnd 1.a r 9ur ~ d1 rec1orye:icpaind- f

ordinated s~slem...$225... per modulo S1299 fo r lhO able to handle thou-sa nds ol riles .$400. 
 ACCOUNTS PAYABLE, INVENTORY CONTROL. 
compre1e sv1tem ANO PAVAO LL ~Peacnlfee SoUwa re~ 1equrre$CP10 

F 	 t 0 
R( 13) CAMEO HARO DISK DRIVE CO NTROLLER .. and MICROSOFT BASIC.. pro fess10«lal business 

[3) OENERAL LEDGER, ACCOUNTS RECEIVABLE , com,ng soon {November 1°'} • svstems l v rn kev operat ion can be u:sec .u.s single 
ACCOUNTS PAYABLE, INVENTORY CONTROL mGdutes Of as a cOCJrd1nalecJ sys tem SSOO per 
ANO PAYROl..l. (Compu ma.•J . a complete user on­ mOdule S2500 ro r 1hc eom l)ICtO system( 14) HARO DISK OAIVE S com1.n9 soon (Nov 1'1 

ented bu smes!. syslem .can oe us.ed one module at a 
 pS) H 5 E COMPUTRO NICS. INC. SHARE-A­ ( 4 ~ WORD · STAR . The ulhmate word processm aT 11me o' as r. c:oon11l'lalcd s.,. :uem S140 pc-r mO<lule 	 GPR OGRAM DISKETTE .111 works under TRSDOS a menu dnven word pr"Ouss.1ng sys•em thil1 can be used5995 for the compre1e !.y!.tem conec 11on o t programs wfinen by MOO- II owners •w wllh anv pun.ter All standi11rd w ord proce:nmg 
[4) MOD- II UTILln PACK.AGE CAaco l ComP<Jt&O) . t commands ar inc•udeo plus man~ uniqu e com­ Rprograms 1ndu01e dala ba:s.e fnanagemonl a word 

adds 1mpor1ar\l ut1hh s 10 T~SOOS .co py fite-s mands only found on WORO STAR re>Qu1ros CP M
~roce.ssor rna •• s.,.srn111 mo1tga9e c.al cu11111ons . 

chec boo reg1s1e1 ~nd mrrny Qth ers S8 {add SJselect1ve1y .. faster and more accurale Me c;opymg . ..5•95 

res:;i8 1< bad dtr c 1cmes .d•SS)l:lly'S sor od du o-etory o r 


A 	 Ai:ioslc'lge ou1s1de ol lhe United Sla tes, Canitda and 

all Illes. on 1 to .i d•Sk dflVC-5 SUPEA.ZA.P cn.ange M ex1C.O) FREE 11 you $(!1'1(j us a dtSk4tlf(! COl'ltam10g [51 MAIL LIST MERGE An odd on P•cka9e IMl
·1R 	 Mdisk ro ..a11d more s150. 	 a program Iha ! c.fl_n D acided to me SHARE-A-PRO· .:tHows tl'\O uStH 10 seno rorm tetrer'S tcrea1ed on 

GRA DISKETTE . 1 
(5) ADVENTU RE •1-•9 (Scoll Adams - Ad•en1ure 	 ~~~0b~~~R~1~~~~;g,.~~,~~c~!~ ·~ge ~~l~~~~ElE ln1amat1ona•)- .a sc-nes o r games 10,m.nHy o nly ( 16) WABASH CERT IFIED DISKETTES S.39 95 H>er MA IL PROGRAM) rOquiresCPIM. WORDSTARaM s ­a... a1ll)ble o n tne 1at9e eompuiter$ you19041,s10 work andy CPI M ba~ed miul pro.gram S150bO> OI 10) • 

your way through a maze oi obstacle-s in order 10 
 [17) FLIP SORT DI SKETTE STORAGE TRA Y Stores t IllLISTED reco\'er a seefel trC':tis.uro- or cornple1e a m1s.slon.. the .50 Cliskenes ..comes comp 1e1e w1U'I 1nde)C-<t1v10etS. 1111 (6) SELECTOR (Mtc•o-Ap).. comp•••• darn LISTED 

mBn.ngemen ~ systom uH1 defined tio-lds and codas 
Adams. S99 95 manages any list def1.rierj by me 1,1ser 1nc11Jdos HERE 

8dd111ona l modules tor s1mpli l•ed inven.tory control ,• • (6) GSF (F'locc1 Compuws) . Gono<o11ze<j Sybrou1<nc ~~~l~:~J-~~E~~gN~°.'.' ~~A~2~nl~~f~f~~~~~ •1 :account$ rt}C •vilb Je and .o.ccounu payable-. r(f'Qu•rc-s • •
HERE pac-kage tncfudO"S all 9 Advenlures wr1tte11 by Scott p la1es aind adJUSlable spacmg.. $4d 95 

w 	 Facallly. a ser.es of super res1 machine language MATH . GAMBLI G GAMES 1ncludos 115 page CBASIC·2 . $295 Ru1i1111es th al ca.n be ea•1cd lrom a BASIC program ~ no manual and 2 d•skettes $99 95 
(7) SELE CTOR IV (M1cro-Ap l 1110 ullomo to dmo0 ~:~:·~ ~~~~(t~~!n~•:d~~;: ~~,.E~k ··:~;~pg~ [19) BUSINESS PAC 100 100 es•en t1a1 bu5'ness • mana9ement s~slem all features use the SfLECTOA E 
rn plu.s data l1IC rorma1conv-er.!•On s tult page repor1

~1;~;;=~~sd.a~o"'!o~Sca~ au:~~;\srti80~re:Soand un ~ ~~gr~~~E~~igNT~~~TEMC';~6~~L ~AVL'6°ULL\- ~ormaUl!!r compu tahons globail sea!(:t'I al'IC:S •epr;ieoI 
K 
R T IO NS C H EC KB OO K MAIN TENA ce .. AC · ho rd d1sk companblc di!l t i!.Jtetr: t mer9mg S5.5D a 

[7) DSM [Aace1 Computes) Oo$k So'1 Merge so r1s COUNTS RECEIVABLE ACCOUNTS PAYA BLE 
and mefges l.arge multtple d1skene hies on a 1 10 d 1nc1ua B~ 125 pa90 manual mni:i 1w od1Skll11 ris . S149.95 • u(8) G LECTOR (Moc<o-Ap) add on patkogc 10 lM 
drwe sy.S.Ulm. NOT AN •N .4EMORV SORT ..ean SE LECTOR .general Jedge• 1ha1 allows lhe user 10 

(20) EDITOR ASSEMBLE FI (Gol3Cl'CSo ltwo•o Ll<l .I .. dlehnc l'I cus.1om1zed ch .fH1 o f aceoun1s SJ50IBctuatly alph11be 111e ~o r 1m~ o(her type o r son ) ad•s.k 
1he t1rst user or1enlod Ed itor Assembler ior thearwes worth oi data... sm1s one comp~e 1e disk o• 	 (9~ CBASIC-2 a non•rnte~c11vc- BASIC used tors 

1 1 1 	
I 

m•orma11on in 10 minutes ..1ntormi."1 l 1on is provided 10 	 many programs lh ru run ~nder CPI M allows us.er t oi~~~~:~ b~~L~?'1 ~?~~,3~s1?n~1~~~~.~! ~::,~er~u~~~use DSM wllh the RS MAILING PAOGAA , . works 	 mate more eU•c~el'11 us.e 0 1· dis h ies... el1m1ncites. theoas.c ol coding t1nd ctobugg1ng and complete docu- • 	 R
~nder TRSDOS..$150. 	 11.JSct or most Hr\O number relerenees . r Quire on sucn.w 	 mi~~;' ci:Jn (ove• 120 pages) wo•ks unde r TASOOS l programs as !he SELECTOR...$120(81 RSM (Smal l SySlorns Sortworo). • moch•no 	 E(10) M ICROSOFT BASIC... anll?'nhanc.edv·ersJon o• theI 	 ~~~g~~S8m~~~~·~:~~~,~~sJ,~~:~o;:~c~t~~~~ !~ (21 ) BASIC COMPILER [M1crosoll) .. .cnanges your J MICROSOFT SASIC tound on TRSDOS ao~s 

commands such as cha1111ng ~al l ows lhl!! us.er 10 LOADHle commands fo und on lhe Modol-1 l(i)t"S1on 1>lusT 	 ~~~~;~:~~~~Bu~l~~n~~ ~-~~~'i:e~~~f3;~0 ...mcraa&es f• .and AUN o ricw p.ro9rnm w11 nou11os1n9 Lhe vaf1:lbles csome add,honal commands tor the MOO· IL works 
curren l ly in memory) ... lon9 variatJ.le renglh hievndor TRSOOS . S39 ~. (22) MAI L/F ILE SYSTEM lrom G•l•Cl'C So ltware Lid. u:tcord.s . WHlLEJWEND and o tncrs .ca_n ba u~l!Ml wuhH 	 pstores 2.500 n ilmas pur dtslof; o sorting lime 1s 

l1 111<. from one BASIC pro·gram to another saving all 11 me-s lastor a:xecut1on•-· -5325. 
( 9) BLINK BAS IC LI NI( FACILITY (Rnco• Compu tes) . 	 lhe BASIC COMPILER lo opeed up pr091ams r3-10 

reQuired s.1nce 1he Me 1-5 ou1oma11ca ll r $0rte-d by hrs.l • 
and Jast name plus Zip Code on inp ut Ae1r1eve by any t 	 IT vas saob•~s . chain programs w11ho u1 losrng vanabl s 
comb1nat10n o l 19 usl!lr COdbS Supl)OrtS an 11 d1g1 t [11) MASTER TA.X (CPA1ds) pro ess1onal l a. 
a1pnanumerie;) z,~ Supports a message hn Comes 

(10) BASIC CROSS REFERENCE UTILITY [Roc.e' 	 complete wuh user-oriented documentation (100- ~'.'r"G~~~~8'.~'."rmc. ~S"~~~~~~~h."f~~s2~i::i1·,~. M*R Computes) !rs.ts an 'l'Br111bles. and slnngs used m a pago manual) Allows to' company name aod mdt\lid- • 3•68. 3900, 2•• 1. •625 . • 726, • 797, 4972. 5695 and 
program (wnh th.e •me numbers in whrch uioy appear) uel of ll cQmpany and complete phone n1>mber ~an.a fs l i st s .a ll GOTO's and GOSue·s (w1,n the llnc num­ e,; tens1o n) worli:s under TRSDOS S1 9'9 00 ~~~ :.:U~~~n~o;::s~eo~n ~6:e~:~Y:~e~:b~en~~~:;;~~~~ 
bers 1.n which they appea1l sea rct\as for any speci fic 1

v llt•~ bl0$ Or' S!W'loQ'$ {w11h tl'le l ine number 1n wh1eh (23) IN CO ME TA )( PAC Protoz:s1onal income tu P.?e~e~~~f:r~~~v~~~~~~~~r.::G~~':,i:;~~~~:~ "' S~i~D 	 pac'kage most ro rms and sche-duJes outpul 10 videothey appear) S50 o.r hne '1'r1n1e·r ll.uromat1e memory storage ot au • ( 121 GENERAL LEDGER II (C PA1.ds) oesigne-d lor 

[1 1) DEVELOPMENT PACKAGE (Racet Computes) 1nforma11on . dBta can be roadeel trom Cfts:icene. CPA's s101os complete 12 month aeu11red h~Slory or10 
SuPeRZAP (10 "See _ pnn1 o r cha nge any byt o n a changed and cd~IOd buel 11n c' ''° ' checking S199 95. J trans.actions. 9ene r i:1 te5 ltn.anc1.nil suuemenu._ 

dep recc•a11on, loan. amort1za11orts, )Ournals, trn1•d1s1'ieno) 01sa.ssemt>rer and M OO-II 1merf9ce 10 1he
S* (241 COMPUTER OAME S (SeSG) Jean Chec ker 
 balancas. strucmcn1-s o t changes. in hnanc1a1 pos.1t1on 
Machine. Star -Trek ll l. Conwntra11on. Treasure Hun1 , ­ and comp 1r a11on letters 1'1clu-cle-s payroll S)'Stem w11ti 

av1om1t11ng po!.t1ng to 9enem1 1eagers pi1nL$ 
vayroll tct9 1s1cr. W2's and prtv1011chec:Ji:s . S.450 ........................................................B.•n. "°..··D•o•g• S•1•o•r •A•d·' ".".'u• r•a..$.7•..9S.............f 

( 13) ELECTRIC PENCIL (Michael Snrnyer SoltwM ) 
..Complcle word proce"Ssor w1lh extens~ve edrrmg• ;ond pn nte1 formatting leBlures S27S 	 ($tam;1atdNEW TO LL-FREE 	 vrmH:H 'l'tHs•On) s.300 (OIABLO. EC o.r OUME 

version) 

( 14) SA SIC COMPl l.ER (M•crosoltl change• you• 

~~~~=~~°..~':0rr;1~~"~~ ~~O~'.~e~n~r:re 1ncre.ases 
ORDER LI NE f

• 
50 N. PASCACK ROAD (OUTSIDE OF N.Y. STAT E) 
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OWNERS OF THE TRS-80™* MICROCOMPUTER 
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MONTHLY NEWSMAGAZINE 

Practical Support For Model I, II & III 


• 	PRACTICAL APPLICATIONS 
•BUSINESS 
• 	GAMBLING • GAMES 
•EDUCATION 
• 	PERSONAL FINANCE 
• 	BEGINNER'S CORNER 
• 	NEW PRODUCTS 
•SOFTWAREEXCHANGE 
• 	MARKET PLACE 
• 	QUESTIONS AND ANSWERS 
• 	PROGRAM PR1NTOUTS 
.... AND MORE 

cocC~ 

I.'~~ 

PROGRAMS A D ARTICLES PU BLISHED IN OU R IRS 12 ISSUE 
IN L U D E THE FOLLOWING: 

• 	 A COMPLETE INCOM TAX PROGRAM (LO G AND SHORT FOHM1 
• 	 INVE TORY CONTROL 
• 	 STOCK MARKET ANALYSIS 
• 	 WO RD PROCESSI G PROGRAM (FOR DISK OR Cl\SSr. r I f-.1 
• 	 LOWER CASE MODIFIC/\T ION FOi< YOUH VI LltO M0:-11 I O H OH l'f<JN J Ek 
• 	 PAYROLL ffEDERAL TAX WITttttOl.DIN< ; 1-'HO<J HAM 1 

• 	 EXTEND 16 DI IT AC URACY TO THS 80·· FU CTIONS 1SUCI i 1\S 
SQUARE ROOTS A D TRIGO OMETHIC FLJNCI IONS1 

• 	 NEW DISK URIVE$ FOR YOUR TRS 80' " 
• 	 PRINTER OPTIO s AVl\ILARLE FOH YOUH T r~s H(f" 
• 	 A HORSE SELECTIO SYSTt: ·• • AHITHMF.TIC Ttci\CHEH 
• 	 COMPLETE MAIL! C LIST PROGRAMS 1BO fH !"Ok I llSK OH CASSI: I rt. 

SEQUENTIAi AND RANDOM /1CCl: SS1 
• 	 RANDOM SAMPLING.. 'BAH CiRAPll 
• 	 OIECKROOK MAI TEN/\ CE PHOCl\AM 
• 	 LF.VEL II UPDATES.. "l l: VEI. 11 INlll:X 
• 	 C REDIT CAIU) IN FOl<MATION STOHi\< if J-11 1­
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A Pocket Computer? 

Sizing up the HP-41C 


Bruce D Carbrey 
704 Currituck Dr 
Raleigh NC 27609 

These days, the introduction of a new pocket calcula­
tor is usually greeted with a yawn. This is because calcu­
lators have become so commonplace. So what's all the 
excitement over the Hewlett-Packard HP-41(? The 
answer is that the HP-41C has novel features that place it 
a cut above all other calculators and blur the distinction 
between calculators and personal computers. Hewlett­
Packard, not usually given to wild claims, ventures to 
suggest in the HP-41C Owner's Handbook and Program­
ming Guide that the calculator "can even be called a per­
sonal computing system." What are the features that 
separate the HP-41C from the pack? 

• twelve-character, true alphanumeric display 
• expandable, nonvolatile memory 
• plug-in peripherals : magnetic card reader, printer, 
read-only memory application packs, and a bar-code 
reader 

These, plus a host of convenience features, make this 
calculator the most versatile machine ever. 

Display and Keyboard 
Perhaps at some time you have marveled at the in­

genuity of the person who discovered that, if you hold 
your calculator upside down after entering 710. 77345, it 
will read "SHELL OIL". Well, you don't need to resort to 
tricks like that on the HP-41C, because the usual red 
seven-segment light-emitting diodes (LEDs) are gone. 
They are replaced by a large, high-resolution black-on­
white liquid-crystal disp lay (LCD) capable of displaying 
all twenty-six uppercase alphabetic characters, ten 
numerals, and twenty-three other characters (see pho to 
1). In addition, the display contains eleven "status annun-

The HP-41C has an array of features 
that blurs the distinction between 
calculators and personal computers. 

ciators, " which inform you of various calculator modes 
currently active . For example, if_ you select radian 
measure instead of degrees for trigonometric functions, 
"RAD" appears at the bottom of the display. There is 
even a SHIFT annunciator that indicates when the shift 
key has been depressed. 

The keyboard is HP's usual very high-quali ty , thirty­
five-key, tactile-feedback keyboard, augmented by four 
push-on-push-off mode-selection switches. With fifty­
nine displayable characters and 130 built-in functions, it 
should be apparent that the thirty-nine keys have several 
duties . In fact , each key is etched with three labels: its 
standard (unshifted) function, its shifted function (above 
the key), and its alpha-mode function (on the bottom 
sloping side of the key). Alpha-mode characters are 
enabled as long as the alpha-mode switch is set. The more 
unusual alpha-mode characters (such as"!: ,""% ,""* ·" 
"$,"etc) are selected by using the shift key in alpha mode . 
To keep the keyboard reasonably uncluttered, this set of 
special characters is not etched on the keys but appears in 
a pictorial layout on the back of the calculator. 

Even with each key potentially performing quadruple 
duty, there are simply not enough keys for all the func­
tions. To employ one of the more esoteric functions , you 
depress the execute (XEQ ) button and spell the name of 
the desired function. For example, to compute 121 (12 fac­
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toria l), you would key in : 

1 2 XEQ ALPHA F A c T ALPHA 

If you happen to be heavily involved in statistics, you 
may find this a nuisance because FACT (the factorial 
function ) will be frequent ly needed . This is where the 
"programmable keyboard" feature of the HP-41C comes 
in handy. You can assign or reassign any functio n to any 
key you like by using the ASN function. For example: 

ASN ALPHA F A c T ALPHA TAN 

assigns the FACT function to the button normally used to 
activate the tangent function. A push-on-push-off USER 
mode switch determines whether user-defined or stan ­
dard meanings are currently associated with the keys. If 
you forge t wha t function you have assigned to a key , you 
can find out by simply holding down the key . For our ex ­
ample, holding down the TAN button will show "FACT" 
on the display while in user mode and "TAN" while in 
normal mode. 

User-programmed fu nctions can also be assigned to 
keys, allowing the calculator to be customized to your 
application. Two keyboard overlays with stick-on labels 
are provided for identification of user-defined keys. 

Photo 1: Tlie Hewlett-PackcH'd HP-41 C ca/rnlator. Each key 0 11 

tlie HP-41C has up to th ree labels associated wit/1 it : tlie label 
etc hed int o the lop face of the k ey . tir e label visible d irectly 
above the key . and a letter of the alplrabet (enabled by toggling 
t/ie ALPHA button) etched in to the bottom face of the key. 
Additional functions are called by 1'1itting the XEQ button 1:md 
spelling out th e function narne. (Photo courtesy of Hew lett­
Packard. ) 
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To facilitate the entry of multiple-key sequences, the 
display provides prompting messages, and invalid keys 
are disabled. In addition to the normal clear-display key , 
there is a backspace key to facilitate corrections. If you 
forget the name of a function (programmed or standard), 
depressing the CAT (catalog) key will list all functions 
currently known to the calculator. 

Memory 
The HP-41C has continuous memory, which means 

that the contents of memory are preserved even when the 
calculator is turned off. You can even replace the bat­
teries without destroying the contents of memory . The 
HP-41C's size-N throw-away batteries typically last 1 or 
2 months, instead of the 9 to 12 months claimed in the 
documentation. A BAT annunciator warns you when 
you have only about 2 weeks' worth of life left in the bat­
teries. The HP-41C can also be run using an AC adapter. 

ot only are user programs saved in continuous 
memory, but so is virtually everything relating to the 
calculator: data, flags, user-key assignments, registers, 
and display formats. You can even set a flag so that, 
when you tum on the calculator, it immediately con­
tinues executing a program from where it left off when 
shut down! 

The standard calculator contains sixty-three registers 
of memory. Each register is 7 bytes long and can be used 
to store one number, up to six characters, or several pro­
gram steps. The total memory space can be partitioned 
into any combination of program and data storage, or it 
can be left at the default partition of seventeen data 
registers and forty-six program registers. The instruction 
set contains eighty-six 1-byte instructions, thirty-one 
2-byte instructions, three 3-byte instructions, and one 
4-byte instruction. Instructions with alphanumeric 
operands such as LABEL, GOTO, etc, use 1 extra byte 
per cha racter. In a typical mix of instructions, the HP­
41C can store about 200 lines of program code in the 
default forty-six registers of program space. An HP-41C 
containing four optional expansion-memory modules 
contains over 2.1 K bytes of continuous memory, capable 
of storing an average of over 1300 program steps. 

Programming 
Programming is easier on the HP-41C than on any 

other calculator . You need not be concerned with ad­

dresses or instruction lengths; instead, programs are 
entered on automatically numbered lines, as is done on 
many microcomputer text editors. Lines may be freely in­
serted or deleted anywhere, with automatic renumbering 
of subsequent lines . Alphabetic labels of up to seven 
characters can be used for tagging the destination of 
branches or for program, subroutine, and function 
names. Also , any number of programs may be resident in 
memory, each uniquely indentified by an alphabetic 
name. Programs can be selectively edited, deleted, or 
entered without affecting other programs. 

Best of all, the key codes displayed by other calculators 
are gone, and are replaced by mnemonic instruction dis­
plays. For example, if you examine an instruction for 
storing a number into register 15 on the Texas In­
struments Tl-59, it is displayed on three separate lines as 
"42", "01", "05", where "42" is the Tl-59's key code for 
the STO key. On the HP-41(, however, the same opera­
tion is displayed on a single line as "STO 15". This im­
provement is analogous to stepping up to assembly­
language programming from machine-language, an ad­
vantage that really speeds up program development and 
checkout. 

Two powerful loop-control instructions have been 
added to the function repertoire of the HP-41C: incre­
ment and skip if greater (ISG), and decrement and skip if 
equal (DSE). These instructions allow a single register to 
serve as a loop counter, increment va lue , and final value 
simultaneously, by coding the number in the register in 
the form: 

iiiii.fffcc 

where iiiii is the current counter value, fff is the final 
value, and cc is the increment. For example, the BASIC 
loop: 

FOR I 1TO50 STEP 2 

NEXT l 

is programmed on the HP-41C as: 

1.05002 iiiii = l,fff=050,cc =2 

0 
0 

CALL NOW • TOLL FREE 

1-800-558-0870 

M ASTER CARD • VISA 

l1111 lllEllTIFllJ COMP~TE~~ 
SAM PLE PRI CES: 
Cl P Series 2 BK RAM with 24 x 24 or 48 x 12 character display: sou nd . 
mu sic & ~01ce . 300 baud modem & printer port: expansion to color. 
1o yshcks. AC remote & more 

RET AIL 

$4 79 

PRICE 

S422 

Cl P MF Series 2 Same as above plus 2DK RAM; rea l·t1me cloc k. 90K 
mini floppy &more . $1 27 9 $1126 

630 1/ 0 Expande r Bo ard ja dd lo CI Por Cl P MF) 16 color output. dual 
8 axis 1oyst1ck interface; home security interlace: l 6 line parallel 1/0. 
programmable so und generator & more . $229 S202 

FARAGHER ASSOCIATES, INC. 
7635 W. BLUEMOUND MILWAUKEE. W I 53213 

HOURS: C.S.T. M-F 8-6 SAT. 9-1 
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TEXAS INSTRUMENTS 
IN CORPORAT 0 

Tl·99/~ 
home computer 

Apple'H 
personal 

computer. 

16K 
List$1195 

ONLY $989 

12K, List $1395 ..... $1169 
~SK, List . . . . . . . . . . . $1 259 

llSK II DRIVE . . . . . . . . . . . . . $420 
lbove w / Controller . . . . . . . $505 
~ICROSOFT 280/ CPM 
:onversi on For Apple II · · · ONLY $299 

~PPLE Ill 
Y/ 96K .... .. . .. . ....... $2998 


CENTRONICS PRINTER INTERFACE 
ascal Language SystemLi•t S495 $420 
:entronics 
rinter Card l•" ~225 .. ... ...... .. $191 
ligh Speed 
ri nter Interface ~195 ............ $165 

COMPLETE LINE OF 

CALIFORNIA COMPUTERS 


Interface cards available. 

We also stock the 

DC Hayes Micromodem, 
Mountain Hardware, 
ond the SSM combination 
serial/parallel interfaces. 

n ersonal 
~Computer 


Systems 

009 Butternut St. , = Syracuse, NY 13208 
~ BJr•(315) 475-6800 

Pric;;• do not incl ude shipping by UPS . All 
pric;;• on d offero subjecl to change without 
notice . 

HEWLETT~PACKARD 

HP-SSA ONLY $2795 

HP-85 ACCESSORIES 
5- 1.4" Dual Master 
Dis< Drive Li st $2500 $2125 

5-1.4" Single Master 
Disc Drive List S 1500 $1275 

HP 7225A 
Graphics Plotter List $2050 $1 845 

HP-85 16K 
Memory Module li st $395 . $355 

HP-85 Application Pacs 

Standard List $95 .. . .. . .... . $85 


Serial (RS-232C) 

Interface Module list $395 $355 


GPIO 

Interface Module Lisi $495 $445 


IMAGINE A CALCULATOR 
YOU CAN CUSTOMIZE. 
IT'S HERE- THE HP-41C. 

HP-32E Scientific w / Statislics _ 
HP-3JC Scientific Programmable 99.9S 
HP-34C Advonced Scientific 

Programmable 1 23.95 
HP-37E Bu•ine.. Calculotor _ 58.95 
HP-67 Handh;;ld Fully Advanced 

Programmable Scientific for 
Bu•ineu & EngineO!ring _ 298.95 

HP-97 O;;•klop w / Buih- in Pr in ter. S79.9S 
Circ le 169 on inq uiry card . 

S3.9S 

CALL FOR PRICE 

Commodore Pet 
CALL FOR PRICE 

PRINTERS FOR 

ALL COMPUTERS 


PERSONAL 
COMPUTER 

ATARr SYSTEMS 
JI~ 
A Wf,"11'1(;"1 Commut"l+C.itl~ 

C><nPon,O List $1 080 
ATARI® 800™ 
PERSONAL $849 
COMPUTER SYSTEM. 

u11·•11m111m\1 t\lt\11 ·' \ 
111111 \ 

Q -. ooo I 
. -~ 

.....~ a. • .L ... ..1. .&. .o1. ~a L ~'!LI ­
- .. ...... , ...... 1..11.11. :. ~"· 


- ' I c ~ • ei, II 'f T t .a. ­

ATARP 810 DISC DRIVE 
List $699.95 ..... ... . $589 
ATARI 

820™ Printer , List $599.95 · • · • $499 

Atori® 400 List $630 • · · · $499 
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TONE VALUE- 0 3 4 5 5 8 

Figure 1: Musical notes on the HP-41C. Th e TONE functior1 ori th e HP-41C produ ces one of ten musical notes that roughly corres­
pond to the notes presented in tlris figure. 

STO 01 Store the loop-control number in 
register 01 

LBL "TOPLOOP" Top of loop label 

ISG 01 Increment register 01 by 2, skip 
next line if greater than SO 

GTO 'TOPLOOP" Othel"'INise, repeat this loop 

The integer part (ii iii} of register 01 is incremented by 2 in 
each pass until 51 is reached; the GTO is then skipped 
and the loop is exited at the bottom. 

A full complement of indirect operations {including in­
direct subroutine calls) and register arithmetic are sup­
ported. Subroutines may be nested up to 6 levels deep. 
Ten different compare operations are available, including 
a test for character string equality . Fifty-five flags are 
provided, some of which are predefined for controlling 
calculator functions such as display format, mode of 
operation, etc. 

There are eleven user-defined flags, five of which have 
built-in status annunciators on the display . I found the 
flags with annunciators useful for monitoring program 
execution during debugging. Since running programs 
have complete control over the display format, it is easy 
to display several labeled numeric values on the display 
at the same time . User-defined prompts for data entry are 
also easily programmed. In fact, an executing program 
can even turn the calculator off . 

Error Detection 
When a running program encounters an error condi­

tion, the calculator displays an English error message. 
Dividing .by 0, for instance, produces the diagnostic 
"OUT OF RANGE". If you depress the PROG key, the 
display will show the exact line number and instruction 
that caused the error. If desired, a flag can be set to ignore 
errors, or errors can be detected under program control 
for user-specified recovery. 

Besides flags for various error conditions, there are 
flags that detect whether the data entered is numeric or 
alphabetic in nature . Since these flags are set only if data 
is entered, they can be used in conjunction with the 
PAUSE function to poll the keyboard during program ex­
ecution to see if a key has been depressed. The PAUSE in­
struction activates the keyboard for about 1 second , after 
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which normal execution resumes. The data entry flags 
can be tested to see if any keys were depressed during a 
pause; if so, the corresponding key indentifications, 
which are stored in the display register, are available to 
the program. This feature facilitates the programming of 
games with real-time user responses . 

Let the Music Play 
The calculator can produce ten different audible tones 

under keyboard or program control. 1found the volume 
level of the tones a little too low for my taste; it is barely 
audible in a noisy office. After successfully programming 
"Mary Had a Little Lamb," I decided to tabulate which 
musical notes are actually provided; the results are 
presented in figure 1. Those with perfect pitch may fi nd 
the error in the frequencies of the notes a little annoying, 
but the tones are close enough to produce recognizable 
music. 

Documentation 
One of life's little pleasures is reading Hewlett-Packard 

documentation, which is among the best in the industry. 
It took me three evenings to finish the entire 268-page 
HP-41C Owner's Handbook, working each example pro­
gram as I read. For me, the manual struck just the right 
balance between simplicity and comprehensiveness. My 
only complaint is that the text does not always make 
clear which functions are available on the keyboard and 
which must be spelled out . For instance, I spent severa l 
minutes fruitlessly searching for the multiple-l ine-de lete 
(DEL) function shown in the example on page 138 as a 
key, only to conclude that it must be accessed by depress­
ing: 

XEQ ALPHA D E l ALPHA 

A second manual, HP-41C Standard Applications 
Handbook, gives ten sample programs ranging from 
hexadecimal conversions to a blackjack game . These pro­
grams detail a wealth of programming techniques in­
cluding random-number generation, character-string con­
ca tenation and subs tring extraction, display formatting, 
table lookup, etc. In addition, a year's free membersh ip 
to Keynotes, the HP calculator newsletter, is included 
with your purchase . 

Membership in a user 's library group is avai lable on a 
subscription basis for $20 per year. This subscription en­
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Photo 2: The HP-41C and accessories. Clockwise from top are: 
the 82143A peripheral printer. a key overlay (for use when 
redefining key functions), the HP-41C with the 82104A plug-in 
card reader, two magnetic cards, and three read-only-memory 
application packs. In t/1e center is the 82153A bar-code wand, 
which is used to read software printed in the fonn of bar codes. 
(Photo courtesy of Hewlett-Packard.) 

BllsTM6809 .)·100 

SINGLE BOARD COMPUTER 

• 	 MEETS 1.E.E .E. S-100 STANDARD 
<:::>°' • 10 addressing modes 


<o<o • 24 indexed sub modes 

~CJ • auto increment/ decrement 


• 	constant indexing from PC 

• 	 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 
ACIA provides AS-232 lines for asychronous com­
munications with limited modem control at 8 select­
able baud rates; 1/0 locata ble at any 4K boundary 
P.C. Board & Manual $69 .95 

with Monitor $99.95 


• 	 ASSEMBLED & TESTED WITH 2K RAM 
& MONITOR $349.50 

• 	 adsMON: ADS MONITOR 
Examine and change registers and memory ; punch 
and load in Motorola format; user definable inter­
rupt service and more 
$39 .95 in 2716 EPROM 

MasterCharge/VISA Accepted 
Ill inois residents add sa les tax Add 2.5% for shipping 

Ackerman Digi1al Systems, Inc. 
110 N . York Rd . , Suite 208. Elmhurst, Ill. 60126 (312) 530-8992 

titles you to a catalog of contributed programs, updates 
to the catalog, and a coupon good for four free programs 
of your choice, distributed on magnetic cards. Additional 
programs are $6 each. You may submit programs to the 
library in return for four free programs from the library. 

Expansion 
One of the most exciting aspects of the HP-41C is the 

array of available peripheral devices, including: 

• 	 a twenty-four-column thermal printer 
• 	 an attachable magnetic card reader/ writer 
• 	 application packs in read-only memory 
• 	 continuous-memory expansion modules 
• 	 bar-code program reader 

Several of these accessories are shown in photo 2. 
The 82143A battery-powered thermal printer produces 

127 characters, including all uppercase and lowercase 
letters, in either single width (twenty-four characters per 
line) or double width (twelve characters per line). (See 
photo 3 for an example of printer output.) In addition, 
user-defined characters may be defined within a 7 by 7 
dot matrix. Simple printer-plots are supported. The 
printer can also be used to trace program execution dur­
ing debugging. 

The 82104A magnetic card reader is similar to the 
built-in unit on the HP-67 and HP-97 and is compatible 
with cards produced on these machines. Up to sixteen 
registers can be stored on each side of a card; the calcula­
tor prompts you to enter as many cards as needed. Pro ­
grams, data flags, and even key reassignments can also be 
saved on the cards. For the security-minded, programs 
can be designated as execute-only, in which case an at­
tempt to display or alter the program will result in the 
display of the message, "PRIVATE." 

Plug-in application packs (useful routines stored in 
read-only memory modules) are available in disciplines 
such as aviation, medicine, surveying, finance, stress 
analysis , etc. Programs in these applications modules can 
be copied into continuous memory, if desired, for 
customizing by the user. 

For large programs, from one to four 82106A con­
tinuous memory modules may be plugged in to extend 
the built-in memory from the standard 63 to a maximum 
of 319 registers, in 64-register increments. The extended 
memory can be partitioned between program and data 
storage and is continuous, just like the memory supplied 
with the standard HP-41C. 

An accessory just recently made available is a wand 
that is used to read bar-codes similar to the kind found on 
most grocery products. This will enable users to load pro­
grams directly from HP-41C Solution Books to be pub­
lished by Hewlett-Packard, which will use bar-code list­
ings of programs to supplement the usual step-by-step 
keystroke listings. An HP-41C user with a bar-code wand 
will be able to enter these programs by running the wand 
across the bar-code listing, eliminating the tedium and er­
ror associated with manually entering a program. 

The Great Calculator Race 
A strong contender for the programmable calculator 

market is the Texas Instruments Tl-59, which sells for less 
money than the Hewlett-Packard machine and includes a 
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standard magnetic card reader and larger standard 
memory (960 bytes, as opposed to 441 bytes on a stan­
dard HP-41C). (Price information for the Hewlett­
Packard machine is given at the end of this article.) Of 
course, it doesn 't have an alphanumeric display or con­
tinuous memory; still, it is an attractive alternative to the 
HP-41C. 

I decided to run a small benchmark test to compare 
speed and memory usage on both machines. Conducting 
proper benchmark tests is an involved and time­
consuming process. Instead, I settled for one represen­
tative test that should be adequate for at least rough com­
parison . I programmed both the HP-41C and the Tl-59 to 
compute the present value of a bond with "periodic 
coupons," as given by the formula : 

N 
P=II:; (l + YtJ + M(I +YTN 

J=l 

where: 

P present value 
I coupon value 
N number of periods 
M maturity value 
Y yield rate, in percent 

l picked this example because it requires a mix of 
arithmetic, looping, and register operations; I intuitively 
felt that this mixture is representative of the operations 
performed in many of the problems suitable for pocket 

GREAT 
FOR 

XMAS 

ATTACHE STYLE CASES FOR CARRYING A D PROTECTING A CO ­
PLETE COMPUTER SET-UP CONSTRUCTED OF THE HIGHEST DUALITY 
LUGGAGE MATERIAL WITH SADDLE STITCHI G WILL ACCOMMODATE 
EQUIPMENT IN A FULLY OPERATIONAL CONFIGURATION ALONG WI H 
MA UALS. WORK! G PAPERS ANO DISKS NEVER A NEED TO RE OVE 
EQUIPMENT FROM CASE SIMPLY RE IOVE LID . CONNECT POWER ANO 
OPERATE LID CAN BE REPLACED AND LOCKED FOR SECURITY ANO 
PROTECTION W ITHOUT DISCONNECTING CABLES FULLY TESTED 

• AP101S Apple and Single Disk Drive ............................ .... ..... . S109 

e AP102D Apple and Double Disk Drive .. ... ..... ..... ........ ............... 119 

• AP103M Apple , 9 inch Monitor and Double Dri ve ............. .. .... 129 
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e P401 Paper Tiger Prinler ....... .......................... ...... ........................ 99 

e P402 line Printer 11 -Cenlronics 730 ............................................. 89 

e CC90 Matching Attache Case ........... ... ........... ...... ...................... .75 


COM~UTER CASE C MPRN~~ 
~ 

calculators. I programmed both calculators in the same 
manner, deliberately trying to avoid " trick" program­
ming but taking advantage of each machine's strengths 
where possible (such as short-form addressing on the 
TI-59 and stack manipulation on the HP-41C). 

The programs for the HP-41C and the Tl-59 are in 
listings 1 and 2, respectively . Although I expected the 
HP-41C to run slower since it uses ultra-low-power 
technology, both calculators took about the same 
amount of time to execute the benchmark. The HP-41C 
program uses less memory space, but of course it has 
only about half as much memory available in its standard 
configuration. 

Listing 1: HP-41C bencl11nark program to calrnlate th e prese11f 
value of a bond with "periodic coupons." Th is problem, 
described in the text , was used as a bencl1mark program agai11st 
tlie Texas Instruments Tl-59 becm•se ii uses botli ari tlonetic 
calc11la tions and program looping. Th e Tl-59 benchmark pro­
gram is given in listing 2, and tire results of the comparison are 
given in table 1. 

HP-41 C program steps often consist of multiple keystrokes: 
each step is slrowJJ in this listing as it appears in the calculat or's 
d isplay after entry, witli one exception: cliaracters entered in 
alphabetic m ode 011 the calculator are shown here enclosed i11 

quotes. On the calculator's display the quotes do no/ appear, 
but tlie clrnracters are preceded by a superscript "T". 

REGISTERS 

R, 	 M, m<1turily value 
R, 	 N, number ol periods 

and J, loop index 
R, 	 I, coupon value 
R, 	 I + Y, where Y is yield 

rate as decimal fr<1dion 

LINE PROGRAM STEP COMMENTS 

01 LBL "BOND" 
02 FIX 2 Set dollars and cents format 
03 STOOi SAVE Min 01 
04 STOP lnpu N 
OS STO 02 Save N in reg 02 
06 STOP Input I 
07 STO 03 Save I in reg 03 
08 STOP Input Y 
09 100 
10 I Convert lo decimal frciclion 
ll I 
12 + 
13 STO 04 Save (I + Yl in reg 04 
14 RCL 02 
JS CHS 
16 Y/X o + vr·'' 
17 RCL OJ 
18 M" (l + Y)""" 
19 0 Initialize sum to 0 
20 LBL 0 1 Top of summation loop 
21 RCL 04 (l + Y) 
22 RCL02 J 
23 CHS - J 
24 Y/X (1 + Yr ' 
25 + New summation 
26 DSE 02 J "' J - !. .. 
27 GTOOJ ... Until I= 0 
28 RCL 03 Then recall I 
29 Times summation 
30 + Plus second term = result, P 
31 END 
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Listing 2: Texas Instruments Tl-59 benchmark program to 056 43 RCL 
calculate th e present v alue of a bond with "periodic coupons. " 057 06 6 Plus first term ... 

058 95 Result is PThe results of the comparison with the HP-41C are given in 
059 91 R/S table l. 
060 00 

DISPLAY 

LINE CODE 


000 76 
001 11 
002 58 
003 02 
004 42 
005 01 
006 91 

007 42 

008 02 

009 91 

010 42 

Oil 03 
012 91 
013 55 
014 Ol 
Ol5 00 
016 00 
017 85 
018 OJ 
019 95 
020 42 
021 04 
022 45 
023 43 
024 02 
025 94 
026 65 
027 43 
028 OJ 
029 95 
030 42 
031 05 
032 25 
033 42 
034 06 
035 76 
036 44 
037 43 
038 04 
039 45 
040 43 
041 02 
042 94 
043 95 
044 44 
045 06 
046 97 
047 02 
048 44 
049 43 
050 03 
051 49 
052 06 
053 43 
054 05 
055 85 

REGISTERS 

R, M, maturity value 

R, N, number of perlods, 


end 1, loop index 

R, I. coupon velue 

R, I + Y, where Y is yie ld 


rate as decimal fraction 

R, scratch reglsler for 


summation 


KEY 
ENTRY COMMENTS 

LBL 
A 
FIX Set dollars and cents forma l 
2 
STO 
I Save M in reg 01 
R/S lnput N 
STO 
2 Save N In reg 02 
R/S Input I 
STO 
3 Save I in reg 03 
R/S Input Y 
I 
1 Convert to decimal fraction 
0 
0 
+ 
1 

STO 
4 Save (I + Y) in req 04 
y~ (I + Yr/'I··· 
RCL 
2 
+ I ­
x 
RCL 
\ 

STO 
5 Save M' (l + Yr" 
CLR 
STO 
6 
LBL 
SUM Top of summation loop 
RCL 
4 
yx 
RCL 
2 
+/ - - J 

(I + Yr' 
SUM New summation 
6 
DSZ 1=1-1... 
2 
SUM ... Until 1 "'0 
RCL 
3 Then recall I 
PRO 
6 Times summalion 
RCL 
5 2nd term 
+ 

A subjective conclusion I drew after programming 
both cakulators is that the HP-41C is much easier to pro­
gram and debug because of its line-oriented, mnemonic 
display. The results of this comparison are given in table 
1. 

Sample Program: Codebreaker 
Because 1 am a games enthusiast, I decided to write a 

game program as an example of an HP-41C program. I 
programmed a variation of the popular "codebreaker" 
type games, where the calculator generates a random 
code and the player attempts to guess the code. The 
flowchart for this program is given in figure 2. 

To begin, the player first decides on the number of 
digits for the code, from three to five digits . Assume that 
a three-digit game is chosen. The calculator will then 
secretly pick a three-digit number with no two digits the 
same. The user then enters a three-digit guess. 

After evaluating the guess, the calculator displays the 
number of digits that are exactly right and the number of 
digits that exist in the true code but are not in the proper 
position. For example, if the secret code is 108 and 802 is 
the guess, the display will show: 

802 RT:l MP:l 

indicating one entirely right (RT) digit (the 0) and one 
misplaced (MP ) digit (the 8). 

The user continues guessing until the correct answer is 
Text continued on page 258 

Tl-59 HP-41C 

Number of data registers used 5 4 
Prog ram size (as displayed) 59 lines 31 lines 
Prog ram size (internal representa tion) 59 steps 41 bytes 
Tota l memory used/total memory 99/960 69/441 (69/2233) 
Percentage of tota l memory used 10.3 15.6 (3.0) 
Execu tion time, seconds 43 37 

Benchmark equation programmed: 

p = I EN 
(1 + Y)"J + M(1 + Y)"' 

J= 1 

Data used : 

M = 20,000. N = 50, I = 1400 , Y = 8% 

Answer: P = 17,533.30 

Table 1: Results of the HP-41C! Tl-59 benchmark. The pro­
grams of listings 1 and 2 are the basis of the data given 
above. The difference between the two program-size figu res 
for the HP-41C is due to the fact that it combines several pro­
gram steps into an assembly-language-like instroction when 
displaying it. The figures in parentheses refer to the HP-41C 
filled with its maximum amount of memory; the f igures just 
before them refer to tlie HP-41C as purchased. 
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Circle 174 on Inquiry card. ~ 
Al.ABAYA By<e 51101> CONNECTICLrT Compucer M8t1 Inc . Marketlme Systems Inc 

Jacl< flll nd~ptl & h•OC 
1518 CMmbl•\ ur.e 
emm ngham 820'-233:9 

Jen Con•ul1ing 
1312 Elfookm oade St 

Inc 803e Cla>remon t Mesa Blvd 
San Doego 565-0008 

Byte Sliop 
14300 Beoch Bl><! . 
W&•tm1ns1or 894-9131 

Ot~•C-~ Sof'll1ces of Hamdon Inc 
96.5 Dawell Ave. 
Hamden 624-9917 

FLORIDA 

500 w 14 Mole Road 
Crowson 26&-0040 

GAW Computer'!romes 
37727 Amrhein Ad 
l1...on1a 484-044 1 

2337 Ptlolmont AYO 
Huntin11don Vol ley 9'17-6670 

TEXAS 

COmpute1 Technology As.OC•ates 
5612 Cromo Drove Suite 102 

Hun19._,11 ,,g 85,2· 4364 

ARIZONA 

t<onan Corp 
1.448 271h Avenl.JB 
Ptloen1x 269-2649 

Micro Age 
1425 W 121n Plac.e $.Jlle 101 
Tempe 967· 1421 

Ozyman(l1a.s Systems 
976 S Sin 
~~m• 78.3-4315 

Thoughr Wor s 
2340 NW Grand Suiie 1 
f'lloenox 912·4065 

N. CALIFORN IA 

A.Hordeble CQmpu1er5­
JMJO El C.m1 no Rcol 
Santo Clara 249-422 1 

BeJI Gontrols 
270 PrOSPOC I 0tOY6 
San Ao lae1 
4.SA-4 782 & 924- 7060 
Coms:iu1erlmnd Corp 
14400 C.1011na St 
San Leandro 695-9:3Q3 

Compu1er Store or San Leendro 
701 MacAr1hur Blvd 
San Leand<O 569- 41 74 

Cybem1 11c Doro Systoms 
16 I 8 Inglis Lone 
S..11 J<l S8 925-63.54 

Dtg ital Deli 
80 W6'1 El Camino F'tea l 
Mountain Vi e~ 96 1·2670 

E1ocu1c Brain 
3G:l8 No Ceder Aven~e 
Fr&sno 227·8479 
E1ec 1rolebs 
930 Emers:on Av·enuo 
Polo AllO 
321 -5005 ~ 321 - 5601 

C81 Btu Corporetoon 
350 S. F1gue ro• St Sui te 298 
Lo s Angelos 625-0673 

R1cheird Chew 
2020 Crown Corcle 
1.11 Verne 596--3480 

The Computer ConlOf 
8205 Ron son Rd 
San 0 0090 292-5302 

Compu1e1 World 
6791 Westminster Ave 
W9s1m1ns1er 69&-83.JO 
Compuler World 
:J.808 West Verdugo Ave 
Bu<b•n• 1!4&-5521 

Compvter w or•d 
51148 Scpulv6do Blvd 
Vein Nvy~ 
786-7411 & 786-2199 

Computer Gale.xy 
14112 San An tonio 
NoJWal k !163·8008 
Computor1and 
4233 Con oy St 
San Diego 560-9912 

Coml)u1er Sys & Appl1cet1ons 
PO Bo• ~40 
Orange 632- 122£ 

Dela Vector Coriporahon 
2• 12 N Koys 1one SI 
Burb•nk 842-2866 

Oynatror" 1nterneuona1 Compa ny 
18210 Slie<men Woy 
Aeseda 881 · 8700 

EDP Monegament 
5465 Leke Murrey Blvd • D 
La Mesa 462-5400 

E1ec11on1c ~pply 

2486 3td S1 
AtverS<d9 787·9220 

Formula lnterna•1onal 
1260J Crensha w 01,.id 
HeW'CMtnO 973- 1921 

Da l& Technology As$oc1ales Inc 
10445 S w 70lh Ave 
M 1am1 667-34 10 

M1crocom pu1er Technology Inc 
15-49 w eranaon Bt~ 
Brandon 685-67 14 

Ou.e.ray Oev1co.s 
1033 N E 8th A"" 
Go1nsv1tle 373-7959 

GEORGIA 

Aavancoo Compu1or T&chnology 
~o R:>•well Ad 
AUanla 255-8984 

E1oc1romagnauc SC1ence$ inc 
125 T&ehnology Park 
Norc.ross 448- 5770 

H&L e1oc1 ron1es 
5 14'4 Peect11ree ~ 
Atlan ta 455-0626 

HAWAI I 

Ker:-elv1.1 Kornpu t1 n9 
47· 500 K.a m 
'lanoohe 2J9-7332 

Matialo M u:; ro:>~s•ems U d­
355 Royal ~wa 1 1an A,.ie 
Honolulu 922-2152 

Zmlel 
2449 SOnoma St 
Honolulu 521 · 1070 

ILLINOIS 

B ies Systems Im; 
7()37 Wost Nortn Ave 
Oak Park 386-3323 

Ldllpu1e Compu1er Mart 
4446 Oak ton S t 
Skok• e 674- 1 383 

M•dwo-~ 1 Microcomputers Inc 
708 S Main SI 
1.omba10 495-9689 

W1 IC.Ox Enrer prrs&s 
25 w 178 391h SI 
Nepetvoll e 42o-8601 

Jepsan 
418Q 441h S1reet SE 
Grand Aep1ds 698-8700 

MINNESOTA 

M1c roago Compu1er Store 
83 Soulh 10th 
M1nnoapolJS 

NE·w JERSEY 

Computer EmPOnum 
Blclg 103 Avenues ol Commerce 
Cherry Hill 667- 7555 

Compuler Mart ol NJ Inc 
501 AOIJ le 21 
!SOion 283-0600 

Computor Systems. ln t&rno1ional 
539 Dvroe Ave 
Closior 767-7510 

S- tOO Inc 
7 'YVtu te Pl 
Clark 382· 13 1 s 

NEW YORK 

Compu te r Sl'oop or Syracuse Inc 
3470 Eno Blvd Ea51 
0e'Wrll 637-6208 

Ma11agemenr Compu to r Sys,ems 
8&-16 San11•go St 
Ho itt& 4 79-7783 

M1 n1 tJhr.:ro Mart 
1,618 Jomos 
Syrocyse 422·4467 

Owon:!li Assoc 1ates 
I :I Schubert S1 
Staten Island 
448-6283 & 448-6298 

NORTH CAROLINA 

American ~uare Compl!t6f5 
Al 1 Bo> 56 K1v&fl Dnve 
Jameslown 1189-4577 

Byte Sliop o l Aatoogn 
1213 Ho llsboroygh St 
Raleigh 833-0210 

Computer Sharing Inc. 

El Paso 581-3500 & 581·5"400 

HOu!tcn Compute1 Man 
8029 G u ll Freeway 
Hou'1on 6'19-• 189 

lntegre1ed Oete Sys1ems 
6002 Cerritos 
HouSlon 729-9160 

The K.A Compu1er S10,., 
9090 S1emmons Fwy 
Danos f>J.4-2667 

Mic rooyte Abacus 
2212 Crnwford 
Hous1on 757-1128 

The Micro Slc>ro 
634 S Cen11a1 Expressway 
RlChardson 2.31-l096 

Northwest DBlocomm 
1174. Commerce Ott'1'9 
Richardson 569- 1816 

Radio Hui 
201 LockwOOd 
Dalla• J;14- 2829 

R1b,gtlef Electron•c Co 
200 W Seventh SI Su•le 2812 
Fon Wonn 336-0777 

'Young £1$C1ron1c. Sel"Y•Ce 
808 F Bro1 l>e<'s Blvd 
Co11eg11 Smoon 693-3462 

VlRGINIA 

computers P1us 
6120 F<oncon•• Ao 
A1e,.,endria 971 - t997 

Tn& Home Compuler Cen,er 
12568 Wat'Wlck Blvd 
Newport News 827-39 17 

WASHINGTON 

rnnovstrve Cornpu11 n.g 
11 35 La~e St SOuth Suite 245 
Korkland 827-0731 

Olym pie Compute rs 
418 S Lmcoln 
Pon A ngeles •57· 3315 

£-yor9 roon Business Serv•ces 
l365 B S White Road 
SanJ<>se 274-8717 

Iota M1CfOSy$t(t m $ 
5532 P,,nnsylvon1n Blvd 
Concord 649-6841 

M1crom9e Compvter S.ore 
2065 B El Camino Re•I W"" 
Mountain V1ev. 

Frankl•n SysremllCS 
9CXXJ Mason Aite 
Cha1Sworth 998-1,300 
Futre Co 
34­47 Tarrance 811(() 
Torraneo 370- 1589 
Hobbyworld Eloctron1c:S 
19~11 Busi ness Center Or 
No r1nodge 88&9200 

INDJANA 

Compu1e1 Cons.u1t1n.g services 
1028 N 11 lonoos St 
Indiana.pol is 638-5330 

Data Doma in 
221 WO$! OodOS 
Bloomingtol'l 334-3607 

D1911a1 Supply 
a17 A9a1h on Dr 

273 HoywOOd SI 
Ashv1He 253-2364 

0191tat Oyn8m1cs C-orp 
111 a C lement A11e 
Cno•lono 374-1527 

Sou thern 0 1g1 1a.1 Systems Inc 
\lornon Par>< Moll ~1te 806A 
Kinston 527·469 1 

OHIO 

WEST VIRG INIA 

Assoc1al'Od Computer Consullents 
1332 PmeV1e w On°"e­
Os!lgJ 599-2319 

The Compu1et Co1nor Jnc 
22 Beechurs1 A'll e 
Mo<gantown 293-5121 

WISCONSIN 

Byto Shop or M<l waukee 

PCE Ete.cuonics 
4782 Dewey Onve 
F•1t Os s 900-2200 
Proc1s1on Computer Systems 
1n1 N l<t Su o 580 
San Jose 279-8228 

S<JpPQrt Sv•tem• 
t 157 Cho~.s Or1 ...o Su ne G 
footer Coty J.<9-2340 

S. CALIFORNIA 

Ac11on Computer En terpr ise 
!>5 W Del Mar Bl"' 
P8$8dOnO 79->-2440 

Ad"Jl!ln.r.:od computer Products 
13 10 B E.asl Edinger 
Santo AAA 558-118 13 

Applied ?1ocess.or Laboremo rfes 
i 1808 So Pra111e Ave 
Howcnorno 616'89•0 

Aster lntemellonel Company 
5676 Fn~nc1s Avo 
Chino 284-0561 

B11s N By1es 
679 0 So Slate Coll1!9e Blv<l 

lnH~rnahonsl Sc1 enul1c USA 1.n c 
1797 1 Sl<ypa<k Otrcle Su1to F 
!None !;.4\>-2312 

Jede Computer P.rodtJC ,:5 
13440 s Hawcnorne 0 1vd 
Ha wt no•ne 973- 7330 
l e1ectrorncs 
41 0 Bell Ave 
Santo Ane 557-8796 

Micro O.o Sys 
p 0 00• 36051 
Los Angeles 731-0076 

M C COmou1ers 
20)8 Wilshire Blvd 
Santa Monica 535-3006 

0 I Com puttt rs 
15818 Hewthome Blvd 
Lawndale 370- 41342 

Sun.sh me Compvter Co Inc 
20710 S Leopwood Ave 
Carson J27· 2118 

WE H Computer Sys1ems 
84a1 Grace Cirele 
Hun1on91on Beach 964-4425 

Evans.ill& 965-3617 

D1g11a1 Technojogy 
10 N 3rd 
Lolayo110 423-2548 

The Home Compuw CM!Or 
2115 E.a51 62nd SI 
l nd11~nBpO~IS 251-6800 

Sm1lh Compu le< Sys<oms 
530 Pterce A\le 
Oye1 322-5-46 1 

LOUISIANA 

Grear Sooth0<n Compucer Systems 
91 5 Talbot 
Thobo<lau• 446-6432 

MAR Yi.ANO 

Compu1ers Etc 
13A Allegheny A ve 
Towson 296-0520 

MASSACHUSETTS 

The Computer Men Jnc 
1395 Moon St Route 11 7 al 126 
Waltham 89\>-4540 

Compu,or Stiop 
;>88 Norlotk SI 
Cambudge 661-2670 

C1nr.;1nna14 Computer Store 
1111 1 P"nce1on Pike 
CmcmnaH 67 1-64·40 
C.ompu1ertt1nd o f Cleveiand 
t289 Som C&nrnr Roed 
Moy11eld Heights 461- 1200 

Compu wr Man 
6310 L1nwo rth Rood 
Columbus 846-2966 

D•91 t.al Automm1on A:>soc1e1es Inc 
735 Hesk 1"' Ad 
e o wlrng Gr"'"n 352-6977 

Ohio M1crocomputor Spoc1,o.l1s1 
12Q4 w Brooo S1 
Columbus 27 S-0464 

Ooesar Da1 .e Products 
3501 Lakevtew Blvd 
Stow 779-9387 

Service Spec1.o.1is1 
127 9 No ProsPOCI 
Oberlin 774- 1041 

Tee Mar Inc: 
23414 Qreentawn Ave 
Boochwooo 382-7599 

DAEGON 

6019 w Layt on Ave 
Greenr1el<J 2$1-7004 

OMA Inc. 
545 Maa<low Lane 
$11eb<oy9en Fallo 467-6006 

Mag•c Lanrn1rn. Compu lers 
ll1J Um""ersdy Ave 
Madoson 233-2026 

OUTSIDE U.S. 
Bytromx Microcomputer Ltd 
83 we" Suoo1 
F.omhem Surrey 
GU97 N England 

Canad ian M 1c roc;:ompv,er 
Sys Assoc l1d 
I I 89 Ma• n Str"'"t 
Sm 11tiers 
B C Canedo 20.J 2NO 
004 847-4838 

Compex 
2 Geris V&J 
2300 C-0penhagen . Denma<> 
0 1-520494 

Compu1or C-Ontte 
9 De-La-Bache Street 
Swar"lsee 

Fu llerton 879-8386 COLORADO Sc1en1 1fit; Consu ll1n.g $er'...1r.; os Byte ShOp Beaverton South Wales SA 1 JEX 

01own Dog Eng ~roeenng 

P 0 Box 427 
Lom•to 32&8482 

Byte Shol) 
3464 Soulh Acoma Si 
Englewood 761-6232 

4 Loven Road 
Wa1ono wn 926-4046 

MICHIGAN 

3482 SW Ce<lat Hills B lvd 
Beaverton 223·3496 

PENNSYLVANIA 

0792 •60023 

Mic ro boards 
1- 7-1- 1003 Sa1wa1 - Cho 

Byte Shop 
12'3 E Yorbll t1na.o Sl\ld 

Com pu tor T oennol ogy 
t;J1 1 N Federal Bl•d 

Amer.ca11 Compu1et Cemer Inc 
413:1 N Woo<Jward 

Ene C<>m pute• Com pe ny 
1253 w. em st. 

C~•M C1 1y 
Japan 200 

P1ocen<•e 524-5300 Denver 427-4438 Royal O•k 549-2870 Erie "54- 7652 0421 (47) 3081 



YES 

NO 

START 

I NPU T 
OE SI RED 
NUMBE R 
01 GITS, P 

I NI TIALIZE 
LOOP 

PI CK F I RST 
RANDOM 
DIGIT, R 

SAVE HEW 
RANDOM 
D I GIT, R 

PICK NEW 
RANDOM 
D I GI T, A 

INIT I ALIZE 

INCREMENT 
GUESS 
COUNTER 

I NPUT N EW 
GUESS AND 
VALIDA TE 

I ITIALI ZE 
L OOP 

NO 

HO 

NO 

COMPARE NEX T 
GUESS DI GIT 
TO 
CORRESPONDING 
ACTUAL DIG IT 

INCREMEN T 
#RIGHT 
COUNT, RT 

YES 

I NITIALIZE 
LOOP 

GE T NEXT 
GUESS 
0 

DIGIT, 

GET NEXT 
ACTUAL 
DI GIT, A 

CORRECT FOR 
DUPLICA TI ONS; 
MP• MP-RT 

DI SPL AV 
GUESS. 
RT, MP 

YES 

YES 

DI SPLH 
GUESS, 
#OF GUESSES 

ENO 

I NCREMENT 
fF MISPLACED 
DIGrTS, MP 

Figure 2: Flowchart for the HP-41C Codebreaker game. Listing 3 gives the HP-41C keystrokes for the equivalent program. 

256 Dtttmt>et 1980 © BYTE Publi<~li(lm Inc 



G'E.l"T\NG ST.I'\ 

1ltU.t- Se:\Uns Author 

lERR'Y POURNELL 
- wn\\ft9 With A Mlcroco putcr-

\ ESINA YWOR 

Allio-.. 
>-. P El\SOMAL 
C.OM.PUTER DIRECTOR., 

r----------------------------,
oaCompatmt "' Subscription Dept P.O. Box 307. Martinsville, NJ 08836 

DOMESTIC subscription rate: ,, I 
0 U.S. I yr. (4 issues) @ $8.50 0 Canada & Mexico, I yr. (4 issues) @ SI 0.00 ~ I 
FOREIGN (to expedite service. please rl!IT\.it in U.S. funds drawn on a U.S. bank.) ~ I 
:J Europe (and all other countries, except above), I yr. @ S 12.00 ­ surface delivery. 91 
0 Bill Vlsa 0 Bill Master Charge 0 Bill me (North America only) ~ ·6. 1 

--­ ---------------------------­ ~ I:. (Md Number Expirallon 

~~~~~~~~~~~~~~~~~~~~~~~~~~-Q I 
Slgnature Name (please prin1) ~ I ,., 
S1reet/Apartmen1 Number -----------­----­-­--­ H 

51 
------------------------------- ~ 
Ci1y State/Province/Country Code 

7
BCO I 

L----------------------------~ 



Circ le 146 on Inqui ry card. 

• Quantity Di•count• 
A'1ailahle 

• 90-day Warranty 

• Ask about our unique 
''Guaranteed Custom 
Programming" 

ZEMTH DATA SYSTEMS 
UST OUR PRICE 

289 MICROCOMPUTER SYSTEM $2.895 S2A95 
48KB Memory 
2 19 Video Terminal (24 x 80) 
2 Serial EIA pons 
Singl e 5 .. Diskette Drive 

219 Smart Video Terminal . ... SPECIAL . . 950 s 7% 
24 fin es x 80 col 
Reverse Video 
Numeric key!)<ld 

HOOS Op.era ting System (with BASIC) . .. . $ 150 $ 145 
Microsolt Basic . .. .. . .. ... . .. .... .. .... . $ 150 $ 145 
Word Processing for 289 System ...... . .. . $ 395 $ :l75 
Dual 5'" Diske tte Drive for 289 System ... . $1 ,195 $ l,()95 

To Order: Send C heck or Money Order to: PK Systems, Inc. , 113 orth 
Center, Bloomington, IL 61 701. Allow two weeks for personal checks to 
clear. For COD Orders, add 5% for handling and service charge. Rush 
orders, add $50.00 

Shipping: Freight collect , FOB Bloomington . We ship UPS, air freight , or 
motor ireight. 

~~tr=t~;~t~~ <1 n Authorized &"·'','~tlfol .. .j Dealer and Zenith 
11 
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Introducin-=.:i 
the 

82143A 

THE HP-41C's. 

WHISPER QUIET PRIHTER. 

KEY FEHTURES 

127 STANDARD CHARACTERS 

SIHGLE WIDTH 
DOUBLE WIDTH 
UPPER CASE 
lower case 

SPECIAL CHARACTER 

CAPABILIT JES 


Photo 3: Sample thermal printer output. The 82143A peripheral 
printer is capable of printing both uppercase and lowercase 
letters . as well as numbers, symbols , and user-defi11ed special 
characters, all in two print densities. The printer can also be 
used for program tracing or equation plotting. (Print sample 
co1.1rtesy of Hewlett-Packard.) 

Text continued from page 254: 

obtained; the number of guesses made is then displayed 
and the game is over. Since the game displays results 
from only the most recent guess, pencil and paper are 
good accessories for keeping track of previous guesses 
and results. 

Examining the Program 
Several interesting capabilities of the HP-41C are ex­

plored in this program (see listing 3). Line 02 places a text 
string into the alphanumeric display register, which holds 
from zero to twenty-four characters. Line 03 causes the 
register's prompting message to be displayed and halts for 
user input. Lines 04 thru 11 validate the user input and 
save the desired number of digits, P, in register 00. 

Lines 12 and 13 initialize the display format as integer 
only with no decimal point displayed. Lines 14 thru 16 
tell the player how many random digits will be picked. 
Line 17 is a call to subrou tine ROIG, which returns a ran ­
dom digit, 0 to 9; I used the random-number generator 
described in the HP-41C Standard Applications Hand­
book. 

Text continued on page 262 
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y is the 88G Printer 
the new industry 
leader? 

, ..--:.....-\ 
-

QUALITY 
The at tractive, durable 88G casework is 
fo rm ed from impact-resistant, flarne ­
ret,1rd ,111t tyron. Microprocessor con­
tro lled tepper motors prov ide precision 
con trol over print head and paper 
posi ti oning. omputer quality tractors 
position paper for readability and are 
fully a d just,1b lc to ac ornmodate varying 
paper width . 

MICROPROCESSOR 
CO TROLLED INTERFACE 
The microprocessor array provides the 
inte lligence for a dua l RS232 se ri a l 
and cl entronics ~ type parallel interface. 
Both inputs are fully buffered to allow 
the S8G to rece ive d .it,1 a nd prin t 
sim ult.rneously . A lK cha rac ter buff r is 
standard with ,1 2K buffe r avai lable ,ls 
<111 option. 

The sho rt line thruput of th e 88G has 
bee n incre<1sed by i11 o rpo ration of a 
Quirk C1mrd fe.i tu re that fully utilizes 
the bidire tiona l / unidire t ional prin ting 
capabili ti es. Bu il t-in di,1gnos t ic and 
se lf-test capabil ities allow th e use r to 
easi ly pinpoint system problems and 
a P1•wa Orr confidence 
test ver ifies 
oper,1tiona I s tatus of 
the p rinter c.ich 
time power is .ipp li ed. 

VERSATILITY 
The SSC prints a full upper .111d lower 
case 96 cl1.iracter AS II set wi th a crisp, 
cle.ir 7x7 matrix in 80, 96, o r 132 col umn 
forma ts. For text process ing and 
co rrespondence .1ppl i ations, an 1 lx7, 
80 co lumn se ri f style matrix c,111 be 
selected by swi tch o r softw.1re comm.rnd. 
The dual tractor / pressur - eccl paper 
drive svstern allows the user to choose 

ither pin-feed, roll , or s ingle s heet 
p,1pers up to 9.5 inches wide . 

Comple te forms contro l .illows the 
88G to be qu ickly co nfigure d fo r printing 
single or mu lti p l ' - ply invu i s, pur has 
orders, checks, or any type of p rep rinted 
form. Optional p.1p · 1· ro ll holders and 
si ngle s hee t Feeders ca n be qu ickly 
Jttached. 

T he w ide use r<1nge of th SS m.1kcs 
it the p erfe t compan ion for bus iness 
syst ms, data processing, R teleprinter 
and te rm ina l print ·r app lic.1tions. 

GRAPHICS 
A high- resolution, dot-add ressab le 
graph ics opti on Giil be add ed F r .1ppli­
c,lt ions requiring plotting, printi ng of 
sc reen g raph ics, d r,1wings, i Ilus tra tions, 
etc. S ingle d ot print reso lution grc,1t ly 
extends th " usefu ln ess of the grap h ics 
c.1pabi lity. •lection of one of the 
four ho ri;~on t al dot densit ies avai lab le Ir)
customizes the g r,1phic p rintout , and 
alphanumerics c.rn e,1si ly be included L 
For titl ing of graphs ,1nd illus trJ. tilll1S. 

/ 

-- - L~llllJI 

Micro JJeriph cr,1ls, Inc. 
2099 West 2200 Sou th 
Salt Lake City, Utah 841"/9 
Phon (801 ) 973-6053 

LO G LIFE 
RIB BO CARTRIDGE 

Ribb o n difficul ties Me minimized 
through use of ,1 onti nuous loop .irt­
ridge with ,, five mi llion chara ter life. 
It is e,1sily cha11ged without opening 
the case, and withou t any complicJted 
or m ssy threading ope rati ons. 

PRICE 
Every detail is di recte d towud provid ing 
a heavy-duty, commerciJ l qual ity 
printer for only $749 .00. o other printer 
on the market today c,111 provide its 
qua lity, feat ures .ind perform,rnce ,it 
a co mparable price. The S8G is .rn 
obvio us indus try Je ,1de r. 

Circle 175 on inquiry card. 



Listing 3 : HP-41C Codebreaker game program. This program chooses a rando m 3- to 5-digit number with nonrepeating digits and 
gives the player clues about the code, based on the player's guesses. This listing uses the same conventions as listing 1. 

REGISTERS 

R, Number of diqits (positions) to play, P, 3 ,,,; P ,,,; 5 
R, First digit of <1c tual code number 
R, Second digit of aclual code number 
R, Third digit of actual code number 
R, Optional fourth digit of actual code number 
R, Oplional fifth digit of actual code number 
R, Current user guess, normalized lo O.ddddd form<1t 
R, Scratch lor loop contro l 
R, Scralch for indirect reqisler access, loop control 
R, Number oi exactly righl (RT) digits in curren user guess 
R, 0 Number of misplaced (MP) digits in current user guess 
R,, Seed for r<1ndom number generator 
R,, Count of number of guesses made by user 

LINE PROGRAM STEP COMMENTS 

01 LBL "MM" Program name 
02 "NO. DIG IT S?" 
03 PROMPT Prompt user to enter no. of d igits, 3 to 5 
04 STOOO S.;ive P p laces requested 
05 3 
06 X>Y? 
07 GTO "MM" If less than 3 places, re-prompt 
08 RON 
09 5 
10 X<Y? 
JI GTO "MM" If P greater than 5, re-prompt 
12 FlX 0 Show no frnctiona l part in display 
13 CF 29 Suppress display of decimal point 
14 " JM PICKING " 
15 ARCL 00 
16 A VIEW Tel! user how many random digits 
17 XEQ "RDIG" Gel first random digit. 0 to 9 
IS RCLOO Recall no. of places, P , 3 to 5 
19 1000 
20 I 
21 I 
22 + 
23 STO 07 Set up loop control in form l .OOP 
24 LBL 01 
25 RDN 
26 STO IND 07 S tore new digit in array 
27 LBL 02 
28 XEQ "ROIG" Get candidate random digit, 0 lo 9 
29 RCL 07 
30 INT 
31 STOOS Last position fi lled 
32 LBL 03 
33 RON Recall candidate 
34 RCL IND 08 Recall e xisting digit 
35 X=Y? JI candidate is same as existing digit ... 
36 GT002 . .. then go get a dillerent random digit 
37 DSE 08 Else check next exisling digit ... 
38 GT003 ... until all existing dlgils checked 
39 lSG 07 Then fill next position with candidate ... 
40 GTOOI ... until all P positions filled 
41 0 
42 STO 12 Init ialize count of guesses made 
43 "GUESS?" 
44 LBL 04 
45 PROMPT Get P ·dig it user guess 
46 JO 
47 RCLOO 
48 Y/X JO" 
49 X< = Y? If guess greater than P digits ... 
50 GTO 04 ... then go gel legal guess 
51 I Else normalize valid guess 

52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
S6 
S7 
SB 
S9 
90 
91 
92 
93 
94 
95 
96 
97 
9S 
99 
100 
IOI 
102 
103 
104 
105 
106 
107 
108 
109 
110 
Ill 
112 
113 
114 
115 
116 
117 
l 18 
119 
120 

STO 06 
0 
STO 09 
STO JO 
I 
ST+ 12 
RCLOO 
ST007 
LBL 05 
RCL IND 07 
XEQ "GDIG" 
X'1'-Y? 
GT006 
I 
ST+ 09 
LBL 06 
DSE 07 
GT005 
RCL 09 
RCLOO 
X=Y? 
GTO 14 
ST007 
LBL 07 
RCLOO 
STOOS 
XEQ "GDIG" 
ENTER/ 
LBL 08 
RDN 
RCL IND 08 
X*Y? 
GTO 09 
1 
ST+ 10 
LBL 09 
DSE08 
GTO 08 
DSE 07 
GTO 07 
RCL 09 
ST- 10 
XEQ "SHOG" 
"f- RT: " 
ARCL 09 
"f- MP:" 
ARCLIO 
GT004 
LBL 14 
XEQ "SHOG" 
~\ r. .. 
ARCLl2 
"f- TRJES" 
A VIEW 
BEEP 
RTN 
LBL "SHOG" 
RCL 00 
STOOS 
CLA 
RCL06 
LBL 12 
JO 

ENTER/ 
INT 
10 
MOD 
ARCL X 

Save g uess in format O.ddddd 

In itialize counl of "right" digits 
lniti<1li..:e counl of "misplaced" digits 

Inc rement guess counter 

p 

Actual code digit 
Get digit from user's guess 
Compere corresponding actual digit 

II match . increment rlghl count 

Repeat for all P digils 

II number right = P... 
.. . e xit, game over 
Else set up for misplaced" counting 

p 
Set up Inner loop count 
Get digit from user guess 

Recall guess dig it 
Digit from actua l number 

If same, increment "mispla ced" count 

Repeat lor P positions, inner loop 

Repeat lor P posilions. outer loop 

Correct "misplaced" count is (MP - RT) 
Show g uess in display 

Show no. of digits exactly right , RT 

Also show number "misplaced ," MP 
Go get new guess 
Come here on end -of-game only 
Show correct guess 

Show count of guesses used 

Ring the bell to celebrate 
End program. 
Subroullne to display guess 
Recall P 
Number of digits to display 

Recall normalized guess. O.d dddd 

Shift out next digit 
Save on stack 
Discard fraction 

Get units place only, 0 to 9 
Display digit 

Li.sting 3 continued on page 262 
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MODEL II DISCOUNT 

TRS-80~ALEAA301 

MODEL I 

26-1056 
16K Level II 

System 

$670.00 

COLOR 

26-4002 

64K 1 Drive 


$3466.00 


MODEL Ill 

COMPUTER SPECIALISTS 
26- 1051 4K l evel I System. . . . ' 424 .00 

26· 105•l 4K leve l II Syslem.. .... . , . . . . ....... 552 .00 

26-11 45 RS -232 Boord....... . . •........ ......... 84 .00 
26- 1140 "O " K Interface . . . . . . . . . • . ... •... . •.. .. 2J9 .00 

26- 114 1 " 16" K Interface ... . ....... . ..... .•..... . 359 .00 

26-1142 " 32' K l ru erfo ce.......... .... • .. . . • ... ... 469 .00 

26- 1160 Min i D1S k - Dr ive 0 . ......... . . .... . ... ... 419 .00 

26 - 1161 M i r11 Disk · Addit iona l. ... ................ . . 4 I 9.00 

26- 11 54 Lineprin ter II ............ .. . , . .. , ......... 699 .00 

26-1156 l in epr inter Ill. . . . ........ . .............. . 1799.00 

26-1159 l in eprinter IV............ . .. .... ....... . 859 .00 

26-11 04 FoC!ory Upper Lower ., " .. 
Cose Modil1cot ion lns1olled . . . . ...• •. . . .. .. .. . 70 .00 


26-1506 Seri psi I · Tape.... .. .. . ...... ... .. .... 60.00 


26-1563 Smpsi t - Di sk ...... ... . . . _ .. .. • .... . .... ... 79 .00 


26-1566 Vis icol c. .. .. ........ , . , . ...... ...• .. ..•... 83 .00 

26-1562 Pro f i le .............. 72 .00 


16· 1061 4K I. . .....• . . . .. $630 .00 NOTE : Coll fo r ovoil'ab i li1y of V IDEO TEX , Model Ill. Co lor . 
26· 1062 16K 111 ........ ... 900 .00 


ond o lher new products. 
26- lObJ 32K Ill 

2-Drives , RS232......... 2246.00 

ALL OTH ER R.S. SOFTWARE 
FURNITURE. STANDS. CABLES 
AND ACCESSOR IES DEDUCT 
10% FROM CATALOG PR ICE 

Novation Cat Modem . . $149 .00 
CCA Data Management 
System . .. .. .. ...... . . . _ 72.00
C:EnTRDnlC:S Adventure Games 

Fosl 100 CPS Centron ics Games 1-9 each . .. . . .... 14 .00 
730 Prin ler .. . .. . . $659.00 

Tex! Ouolily Centronics Pocke t Computer 
737 Print er ... . ..... . .... . . , .. $819 .00 

Model 11 Cobol Compiler 
$360.00 

Cobol Run Time Package 
$36.00 

26-3501 1 .9K P.C . .. . ' . . •. .. . • . .. $2:25 .00 

26-3503 Cosse1te l / F ...•. , .......•.. . .. 45.00 

14-812 Recorder.... .... . ...... . . .. .... 72 .00 

26-3001 4K .,. . ___ . $360.00 


26-3002 16K .... . .. . ...... ... ... 540.00 


26-3010 Colo r Video ..... ....... 360.00 


26-1 206 Recorder .... ........ _... 54 .00 


26-3008 Joyslicks .......• .. . • . ... 22 .50 


8 Acorn 
Software 
Products. Inc. 

GAMES : 

A lien In vas ion . . . . . . . . S9 .00 

Stock Market. ... . . .•...... 9 .00 

Siar Trek .. . .... .. . . . .... . 9 .00 

Block 'Em ..... ,.......... . . . 9 .00 

Ting·Tong .. 9 .00 

UTILI TIES : 
Syslem Savers . . 14 .00 
EDU CA TION : 

language Teacher .. , .. ... 18.00 

FREE: COMPUTER CATALOG 
UPON REQUEST 

1-800-841-0860 Toll Free Order Entry 


r:l~~fl[] r:'IR~f1G~r:l~r.il SYSTEr:'IE, ~r.-iL. 

No Taxes on Out Of DOWNTOWN PLAZA SHOPPING CENTER R.S. 90 Day Limited Warranty 

State Shipments ll 5CSECONDAVE. S.W. F-48 Form Provided 

CA I RO, GEORG IA 3l728 
Immediate Shipment (912) 377-7120 Ga. Phone No. Largest Inventory 
From Stock on Most Items In the S.E. U.S.A. 

· TRS, . 80 h1 o roghlor.ad trodoMotk of th• Tandy Co.-,p . 
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Li5ting 3 continued: 

121 RDN Recall shifted guess 
122 DSE 08 Repeal lill all P digils displayed 
123 GTO 12 
124 RTN Return lrom subroutine 
125 LBL "GDIG" Subroutine lo return I dlgit of guess 
126 RCL06 
127 !O 
128 RCL07 Register 07 "' desired position in guess 
129 Y/X 
130 
131 INT 
132 10 
133 MOD 
134 RT Return from subroutine 
135 LBL "ROIG" Come here to get random digi t, 0 to 9 
!36 RCL ti Seed 
137 9821 
138 
139 .211327 
140 + 
141 FRC New random seed, 0 to l 
142 STO I I 
143 !O 
144 
145 INT 
1'16 RT Return from subroutine, digit on top of slack 
147 E D 

Text continul!d from pllge 258: 

The most interesting part of the program is contained 
in lines 18 thru 40, which consist of two nested loops for 
selecti ng P random digits wi th no two digits the same. 
Lines 18 th ru 23 initia lize the outer loop control 
parameters in register 07. For example, if three digits are 
desired , register 07 will be init ialized to 1.003. The end of 

MAIL ORDER DISCOUNTS 

-
i I 

appla computer 
- Sales and Service 

....... -...... 

APPLE II PLUS 16K 

$945 

APPLE II PLUS 32K $995 

APPLE II PLUS 48K $1,059 

ACCESSORIES 
OASK l l OAl'J f "' CONTROueA ~OOS 3 31 52~ t61CROSO FT Z·BO SOFTCARO SYSfEM 

01$K110Rl\IE0Ht..Y .t20 VIDE:>C 6DC0LllMN BOARO 

'N TEGER BliS lC FIRMWARE CARO 1.;9 WIGRAPH,CSANO $WITC~I 


APPlESOn 11 l=IRMWARE CARO 14'9 DC HAYES MICROMOOEM II 

.t&RSUR·A·MOORf MO OUlAtOR 2~ $1L.ENTYP PFllN1ERWJIN'T C"RO 


CEN TROHICS PAINT EA •N'TE.AF.ACECA.RD JSS. LA.NGUAGE S't'S.TEM WJPASCAL 

HIGH SPEEOSERIA.L.1 TE RFACE C"RO . .tS OflAPHICS r ABLEI 

t..EEDEX VlOEO 100 12" B.& 'WMO.t ITOA ~29 ALF MUSIC SYNTHESIZER 


SOF'TWARE 
APPLE FQATR"N '$~ f HECONTROLLER:BUSINESS'SYSTE:il.1 ~'~ 
OOS3l .49 1H ECA.$H 1 '£R H £ [Al1. MAN~CiEME.N i 


APPLE OOS TOOL tUT 65 VISIGAlC 

APPlEPlOT GRAPH t Pt.OT $YSTE;M 00 APPLEWRHER TEXT EDt'TOA 6~ 


CCA OAT.A MANAGEMENT II!. BASFS' • • OISK 11 E 110! '0 

''° 

• WE WILL TRY TO BEAT ANY ADVERTISED PRICE 
• WE PERFORM APPlE WARRANTY REPAIR 

TO ORDER: Please phone using VISA an d Master Ca1d. Or send cashie r's check. 

money order or personal check (al low 14 business tlays 10 c lear) . VISA anti MC 

crnd\1 card service add 2%. Shlppin9, handling anti insurance add 3% . CalUornla 

residen\s add 6% sales tax . 

ORDER HOURS: Monday thru Saturday 9.5 PST. 


computczr aga.1nc. 
Au1horlzed Apple Oealer & Service Center 


4688 CONVOY ST., SUITE 105, SAN DIEGO, CA 92 11 1 (714) 565·4042 


the loop is on lines 39 and 40, with line 39 incrementing 
register 07 until it reaches 3. 

Register 07 is used inside the loop as the subscript fo r 
an array of size P in registers 01 th ru P, each to contain 
one digit of the code number . An inner loop, controlled 
by register 08, compares all previously selected digits to 
the new candidate digit, and rejects any duplications. The 
logic of this code selection segment of the program can be 
illustrated by its BASIC equivalent: 

10 DEF FNR = I T(RND"lO) 

100 D = F R 
llO FOR I = 1 TO P 
120 (I) = D 
130 D = FNR 
140 FOR J = 1 TO I 
150 IF N(J) = D THEN 130 
160 EXT J 
170 NEXT I 

After the code is selected, the user's guess is en tered . 
Each user guess is stored in register 06 in a normalized 
fo rmat obtained by dividing the guess by lOP. For exam­
ple, a guess of 012 would be stored as .012 in a three-digit 
game; a guess of 30987 would be stored as .30987 in a 
five-digi t game. This format is used so that function 
GDIG (l ine 125) can ex tract the /th digit , 0 , from the 
guess, G, by calculating D = MOD10 (INT (G X 101

)) . 

The balance of the program is fairly straightforward . 
Lines 94 th ru 98 illustrate how to simultaneously display 
five individual numbers and two alphanumeric character 
strings. ote that subroutine SHOG (line 108) displays 
each digit of user's guess individually; otherwise, a guess 
with a leading zero would not show the zero because of 
the automatic leading-zero suppression of the calculator. 

Conclusion 
I found the HP-41( far more pleasurable to program 

and use than its predecessors, primari ly because of the 
a lphanumeric display capabili ties. The list prices of the 
HP-41C and i t accessories are as follows : 

HP-41C programmable calcula tor (with 
63-register memory) $295 

82106A 64-register Memory Module 45 
Application Pacs, each 45 to 70 
82143A Peripheral Printer 350 
82104A Plug-in Card Reader 195 
82153A Wand 125 
HP-41C Solution Books 12.50 
82045A Thermal Paper (box of six rolls ) 6 
82120A Rechargeable Battery Pack 40 

I am able to find discounts of about 15 % off the list 
price in my area. Larger discounts can be expected with 
the passage of time . The HP-41C is manufactured by 
Hewlett-Packard Co, Corvallis Division, 1000 E Circle 
Blvd , Corvallis OR 97330. 

ls the HP-41( a pocket computer? Well , maybe no t 
quite - but what wi ll the next generation of calculators be 
like?• 

Circ le 177 on inquiry ca rd. 
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The PRACTICAL MICROCOMPUTER PROGRAMMING™ books. 
WHAT DO THE CRITICS SAY? 

BYTE; "II was apparently Mr. Weller's goal from the beginning to pre· 
sent the fundamental concepts of assembly language programming in 
a completely nonthreatening way. He has accomplished this betrer 
than any other author lo date . . ,Prac//ca/ Microcomputer Program· 
ming is' a very powerful series. It is well wriffen and lull of essential 
techniques for the assembly language programmer." . .. "The authors 
know the difference between a novice and a ninny. They never talk 
down . . . on every page the authors spot and clear up the small ambi· 
guilies of technical jargon that Cli!n block understanding." 

Kilobaud; "A powerful plus for this book is the author's determination 
to demonstrlilte why and how to use each Instruction. not merely to ex­
plain how It works . .. Al no point do the authors resort to rehashing 
material available from the manufacturer . . . bu/ instead choose a less 
theorellcal, more practical approach. " 

Leventhal: " ... large numbers of documented, well structured exam· 
pies, and a clear readable s1yle, a logical development of major 
topics." 

Digital Design: "This book Is the best and most lucid Introduction to 
Z80 programming that we have seen." 

CACHE: " This Is an EXCELLENT book . . . dirt cheap for such great 
software and documentation." 

IF YOU'VE TRIED THE "CHEAPIES" AND AREN'T SATISFIED WITH WHAT YOU GOT, IT'S TIME TO TRY THE REAL 
THING, THE ACKNOWLEDGED WORLD STANDARD OF TECHNICAL EXCELLENCE IN ASSEMBLY LANGUAGE 
PROGRAMMING INSTRUCTION-THE PRACTICAL MICROCOMPUTER PROGRAMMING BOOKS. 

· FOR THE 6502 ­
PRACTICAL MICROCOMPUTER PROGRAMMING; THE 6502 by W. J. Weller S32.95 
20 chapters, 6 appendices. 4 75 page Smythe sewn hardcover covering all fundamental assembly lli!nguage rechniques for rhe 6502 processor. The 
text e11plana1ion is re· enforced with 118 verified, real world programming examples that run on real compurers. An extended 6502 language, sup­
ported by a new editor/assembler which comes with the book, circumvents many of the problems which have made the 6502 so difficult to pro· 
gram in the past. In addition to the fundamental technique chapters, there are special chapters covering simple graphics, elementary cryp· 
logruphy and random number generation and use. The source texts of both the editor/assembler and a powerful new debugging monitor !or the Ap­
ple II and Apple II+ included in appendices. The object code for this soltware is supplied FREE to book purchasers on Apple cassette or for $7.50 
on disk when the licensing agreement from the book is returned to the publisher. The editor/assembler is also available on paper tape for users of 
other 6502 based systems. 

- FOR THE Z80 . 
PRACTICAL MICROCOMPUTER PROGRAMMING: THE Z80 by W.J. Weller $32.95 
18 chapters, 4 appendices, 481 page Smythe sewn hardcover which detal/s assembly language technique as applied to the Z80 processor. The Z80 
Is treated as an 8080 superset in an 8080 extension language, which means that you don't have to discard your hard won 8080 knowledge to pro­
gram the Z80. In addition ro the fundamental chapters there are chapters on graphic output and lull lour !unction dee/ma/ arithmetic. The text ex­
planarion is re-enforced with 104 tested, verified programming examples. A powerful edirorlassemb/er and debugging monitor, in source form, are 
provided to support the language used in the book. This sol/ware will run on any Z80 based computer with 10K RAM beginning at 0. Object code for 
both editor/assembler and debugging monfror is sent fo book purchasers FREE on paper tape or, in modified form, on TRS-80 Level II casserte 
when the coupon from the book is returned to the publisher. 

· FOR THE 8080 · 
PRACTICAL MICROCOMPUTER PROGRAMMING: THE INTEL 8080 by Weller, Shatzel and Nice $23.95 
18 chapters, 3 appendices, 318 page Smythe sewn hardcover which applies fundamental assembly language technique to this most popular of 
processors. The text is supported by 84 separare programming examples. The book includes a special section on the handling of complex 
peripheral devices and exotic type/aces. Appendices give the source for an 8080 resident debugging monitor and a minicomputer cross assembler 
/or the 8080. Also available (not shown above} are a workbook /or use with this text {$9.95) and AN EDITOR/ASSEMBLER SYSTEM FOR 808018085 
BASED COMPUTERS ($15.95) which supports the language used in the text. These three books together make a complete teaching package for 
the 8080. 

· FOR THE 6800 · 
PRACTICAL MICROCOMPUTER PROGRAMMING: THE M6800 by W.J. Weller $23.95 
16 chapters, 2 appendices, 299 page Smythe sewn hardcover text which details the application of fundamental assembly language technique to 
the 6800. 104 separate programming examples re·enforce the text explanation. Contains in addition special chapters on low precision 
trigonometry and random number general/on and use. A resident debugging monlfor for 6800 systems Is included in an appendix. 

Mail to: Northern Technology Books, Box 62, Evanston, IL 60204NO GAMES, NO NONSENSE, NO RE· 
PRODUCTIONS OR 
MANUFACTURER'S 

REHASHES OF 
DATA SHEETS, 

L Pracl ica l Microcompu ter Programming: The 6502 
n Pracl ical M icrocornputer Programming: The Z80 
D Pracl ical M icrocomputer Programming: The Intel 8080 

S32.95 
$32.95 
$23.95 

JUST TESTED, ACCURATE, RELE· u Pract ical Microcomputer Programming: The M6800 $23.95 

VANT PROGRAMMING INFORMA· 
TION BACKED UP BY REAL EXAMP· 

D Workbook for Prac tica l Microcomputer Programming: The Intel BOBO 
lJ An Editor/Assembler System for 808018085 Based Computers 

$ 9.95 
$15.95 

LES THAT RUN ON REAL COMPUT· [) Check enclosed(U.S. tunds only) D Money order enclosed 

ERS-THE PRACTICAL MICROCOM· Name _ ________~-------------------~ 
PUTER PROGRAMMING BOOKS. Street _ _ __________________________ ~ 

THERE IS NOTHING ELSE AS GOOD City _____________ Stale ______ Zip 

ANYWHERE, AT ANY PRICE. Illinois residents add 5% sales lax 
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Microsoft Adventure 

Bob Liddil, POB 66, Peterborough NH 03458 

For there are treasures to be found 

As mysteries unfold 


In the depths of the great unknown 

In the search for yellow gold. 


But beware the shadows, 

For who knows what they hold 


In the great Colossal Cave? 

From "Adventure's Song" 

- Freerover the Bard 

Of all the computer simulations avai lable for the 
microcomputer user, none stirs the imagination quite like 
Adventure. And of all the Adventure games Microsoft's 
is one of the most intriguing. 

The premise of this Adventure, exploration of the Col­
ossal Cave, is not a new one. It is, in fact, the basis for the 

At a Glance 
Name Language 

Microsoft Adventure Machine language 

Type Computer 
Adventure game Radio Shack TRS-80 

Model l with single disk 
Manufacturer drive and 32 K bytes of 

Microsoft Consumer memory (also available 
Products for Apple II with one 

10800 E Eighth, disk drive and 32 K bytes 
Suite 819 of memory ; same price) 

Bellevue WA 98004 
(206) 454-1315 Documentation 

Instructions in game, plus 
Price short booklet 

$29.95 
Audience 

Format General audience 
5-inch floppy disk 

original Adventure that has been appearing around un i­
versity campuses and mainframe computers for years . 
According to Microsoft, the Digital Equipment Corpora­
tion PDP-10 vers ion is reproduced fa ithfully for the 
TRS-80 with 32 K bytes of programmable memory and a 
single disk drive. 

[Editor's note: I had the good fortune to log onto a 
Digital Equipment Corporation PDP-11170 that wns nm­
ning the original Adventure. This version credited Willie 
Crowther with the original version of the program and 
Don Woods with "most of the features of the current ver­
sion. " Although the Softwin Company is credited with 
writing the Microsoft Adventure, the names of Willie 
Crowther and Don Woods should be added to the list . 
Short sessions with both the Microsoft and the PDP-11 
versions of the Adventure showed them to be virtually 
identical in content , program logic , and wording. Mr Let­
win has added some features (described below) and has 
made slight format changes that make the version more 
playable ....GW] 

The Microsoft Adventure sets itself against the de facto 
norm la ter established by Scott Adams. The split screen, 
the blinking cursor, all the sl ick niceties of the Adams and 
similar Adventures are missing. That does not detract 
from the game, though, because they are replaced by 
technical innovations that make game play easy and 
painless. 

The Adventure's acceptance of shorthand commands is 
a joy. Instead of tediously typing GO HOUSE or GET 
KNIFE, one needs only type HOUSE or K IFE. The com­
puter understands and complies. The directional short­
hand commands, N, $, E, W, U, and D (for the fo ur com­
pass points and the directions UP and DOWN). are con­
venient. Adventurers will be very comfortable with the 
ease with which this program functions. 

Adventurers in the Colossal Cave will come across 
situations they may recognize from other Adventures. 
This is acceptable. It gives a player a sense of comfort and 
fami liarity in an otherwise hostile environment. 

Most of the descriptions used for locations and objects 
are stored on the floppy disk and called only when need­
ed. This arrangement prevents the descriptions from be­
ing terse as a result of limited program space. These plush 
and vivid descriptions add much to the enjoyment of the 
game. The puzzle of this Adventure, while difficult to 
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~OSBORNE/McGraw-Hill 

WAKES UP YOUR COMPUTER 

AND PUTS IT TO WORK 


AII too often. computer users who've cut their eye teeth 
on entertainment programs. hove trouble coming up 

with ideas for practical computing. Your computer p loys 
space games well enough, but when you hove a down-to­
earth practical problem like a lease/buy decision, income 
averaging or statistical estimation. can it perform? 

It can now! 

In PRACTICAL BASIC PROGRAMS you will find 40 useful and 
easy-to-use programs that solve common problems in 
finance, management. statistics, moth and science. The 
book includes complete w rite-ups a nd real- life situations to 
help you see a wea lth of useful computer appllc.:otions. 

SOME COMMON BASIC PROGRAMS c ontains no fewer than 
76 bri lliantly documented programs you con use even If 
you don't know BASIC. You' ll get a lot of moth power 
Including personal finance. taxes and statistics. Other 
programs Include recipe cost and check writer. The 
cost? - 16¢ per program! 

This book is available in a new PET edition, and on ready-to ­
run cassette or disk for PETICBM. It's also on cassette for TRS­
80 users. All cassettes and disks are fully guaranteed. Use 
the book for documentation and operating instructions. 

S o it you have purchased a very expensive playth ing. 

now you can get it busy doing what a computer was 


meant to do. WORK I 


Circle 179 on Inqui ry card. 

Doing 
Something 

Useful 

Slreet _ _ _ _____ _____ ___ 

CllV----- ----------- -
STote______ ___Zlp ___ ____ 

' SCSPBook 

' SC BP PET 8oc 

SCBP PET Cossetle 

SCBP PET Ois!cette 

?rice 

$12.50 

$12.50 

$15.00 

S22.50 

Quantity Amount 

SCSP TRS- 80 Cossette $15.00 

"Prac TlcaT Bos..c Programs $15.00 

Eltect,ve January 1. 1981 prices will b<l 
. $1499 .. $15.99 

Chee~ or Money orcJers only 
Add, 75olltem ­ •llh class 

Ta> 

Shrpplng 

To!ol 

S1.'.25/ ilem - UPS 

S2.50ti1em - Ai• Mo11 

S4.0011Tem - foreign O<ders 


Comornio residen ts add rocol soles l ox PMneorders coll (415) 5 48-2805 

~OSBORNE/McGraw-Hiii 
630 Bancroft Way, Dept. 81 0 

Berkeley, Calllornla 947 1 O 
111 J 
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Circle 180 on Inqui ry ca rd . 

S-100 BUS 

FLOATING POINT 


FPP-1 Floating Point Processor $599 
- Integer and double integer multiply. divide 

- Hardware (AMD951 1) math lunclions: 


SORT. SIN. EXP.. LOG, etc. 

- measured speeds 5 to 1o+1imes faster 1han software 


FPP-2 FloatinQ Point Processor $650 
- IEEE standaraf loating point format (AMD9512) 

- single and double precision 

- speeds lloa1ing pom15 10 1O11mes 


BOTH PRODUCTS Feature: 
- IEEE S-100 Bus Standard 

- coun1erl tirners and veciored in1errup1 control 

- support libraries on floppy disk 

- 1ransparen1 use with Microsoh FORTRAN 

- soon supports Microsoft BASIC compi ler. 


lnlersysterns PASCAL Z 

- ideal for all computational appllca11ons : graphics. stat1s t1cs. 


correlaltons. filtering. FFTs. factor analysis. elc.. elc. 


Micro Designs 
P 0 . Box 497. Tour de la Bourse VISA, MIC accepted 
Monlreal. CANADA. H4Z 1J7 OE M discounts 
(514) 284 ·3348 

Circle 181 on inquiry card. 

DIGITAL 
COMPUTER CASSETTES 
• Ideal for Apple , Pet or TR-580 Users. 
• Eight Special 50 Foot Cassettes. 
• Unique Storage Album. 

$9.95 each or 3 for $26. 00 

Extra cases ­ $4.95 

No Sales Tax For Out Of State Cu stomers 
Price Includes Free Shipping In Continental U.S. 

Dealer Inquiries Welcome 

Sou nd Concepts 
P.O. Box 299 
Provo, Utah 84601 

Call Collect 
for Master Card 
or Visa Orders 
801-375·7333 
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decipher fully in one or even a half dozen sittings, is not 
impossible. It is well laid out, challenging, and presented 
logically . It is solvable, given time. 

There are monsters lurking in the shadows. There is, in 
the firs t level of the cave, a knife-wielding dwarf who at­
tacks repeatedly at nearly every tum. I suspected for a 
whi le that there was a dwarf-cloning machine somewhere 
far below me in the depths of the cave, turning out rubber­
stamp dwarves that stood in line to try to kill me . As fast 
as I dispatched one, another popped up to take his place. 

Just out of plain view, a mystery figure beckons to me 
in the dim light. In trying to reach this spectre, to find out 
why he /she /i t is there, I got lost in a maze of crisscross 
tunnels, not once but five times. 

The nonplayer characters are not the only barrier to 
your progress as an adventurer. The cave is the adven­
turer's worst enemy. Its passages twist and turn, creating 
the kind of terminal (sic) frustration that has made this 
Adventure a favorite of thousands of personal-computer 
users. 

The game is divided into three skill levels consis ti ng of 
the beginning, intermediate, and advanced caves . The in­
tensity of play increases by level so that, by the time the 
Adventure program offers a Grandmaster game to a 
player, the player has survived virtually every fantasy 
situation conceivable . The Grandmaster level is attain­
able only after every other puzzle is solved and all 
treasures have been obtained. Few Grandmasters exist. It 
is a goal worth working toward . 

The Microsoft Adventure is a gold mine for the en­
thusiast and a nightmare for the software pirate. (After 
all, you would expect Microsoft to actively protect its 
product.) I was unable to copy the Microsoft Adventure 
disk , even with the help of several disk inspection/ 
modification programs. 

The Microsoft Adventure is attractively packaged and 
well documented . The buyer should have no trouble 
finding it on the pegboard of his local computer store . It 
is well worth the price being charged. The Adventure 
lover is in for many hours of pure enjoyment with this 
one. 

Conclusions 
• This is an interesting Adventure in many ways. First, it 
is the original Adventure that was first running on a 
PDP-10. It is also one of the most sophisticated Adven­
ture games I have seen. Since it is written in machine 
language, it is faster than the Adventures that are written 
in BASIC. It draws its descriptions from the floppy disk; 
therefore it is a fuller Adventure than most other Adven­
tures, which offer limited description as a result of storing 
the text with the program and are limited by the amount 
of memory in the computer. 
•This Adventure has a different format from that of 
other microcomputer Adventures. This should not be 
construed as a shortcoming; I mention it only for the 
benefit of Adventure enthusiasts accustomed to the 
other, more recent format. 
• Microsoft Adventure is actually a series of Adventures 
that revea l themselves as the player becomes more skill­
ful. It can be enjoyed by both the novice and the ex­
perienced player. The ab ili ty to save the game on disk 
allows a player to take advantage of deeper levels of play 
without being confined to one sitting.• 



Can You Tell Which Tax Practitioner 

TM 

Uses Aardvark Soffvtlare? 

Aardvark helps you eli minate long hours 
of arduous work by provid ing fast, accurate 
and cost-effect ive 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 pre pare rs. All Aard­
vark Software'" programs run on a va riety of 
microcomputers, including Microengine, · 
ACl-9o,·· Apple, t and TRS-80. t t 

Two new products from Aardvark are ''Tax 
Prep" and "Tax Plan~ · "Tax Prep" allows you 
to easily calcu late your client's Federal 
Form 1040, including all lettered schedules 
(A -TC) and the most frequently used num­
bered forms. Se lected state forms are also 

available. Since th is system is user-oriented 
and fully prompting, even a novice can pro· 
cess forms immediate ly. "Tax Plan" is de­
signed to e liminate hours of work and 
human error when evaluati ng va rious tax 
alternat ives 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, capita l gai ns, c haritab le contribu­
t ions, etc .) 

Aardvark Software '" programs are fast, 
effic ient and easy to use. Of course, if you 
enjoy working nights weekends, holidays,... 

For more information, please write or cal l us. 

• is a trademark of Western D igital Corpora tion. 
•· is a trademark of Associated Computer Industries. 

t is a trademark of Apple Computer Inc . 

t t is a t rademark of Ta ndy Corporation. 


AARCVARK SOFTWARE INC. 

The Microcomputer Peop le for Profess ionals 
7H.l O RTH WATER STRE ET ILWAUKE [ WISCO SIN r,: .'02 4 1 4 289 CJ'lStl 
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Lost Dutchman's Gold 

Bob Liddil 


The Programmer's Guild 

POB 66 


Peterborough NH 03458 


Teri Li 

POB 481 


Peterborough NH 03458 


Lost Dutchman 's Gold is an Adventure game that takes 
place in the Old West at the turn of the century . The ob­
ject of the game is to find the gold (and other treasures) 
hidden in the lost Dutchman's Mine and successfully find 
your way out. The Adventure starts in an abandoned 
miner's shack where you'll find a rifle and a shovel. If you 
can find it, there is also a map of the mine hidden 
somewhere to help you on your Adventure. 

This program (see listing 1) is written in Applesoft 
BASIC and requires 24 K bytes of memory and one disk 
drive . It will also run on nondisk Apples if the commands 
related to saving a game to disk are deleted . With some 
modifications, this Adventure game should run on other 

Listing 1: Lost Dutchman's Gold. Written in Applesoft BASIC, 
it requ ires 16 K bytes of programmable memory. 

ll.l 	 POKF. 34 , 0 : POKE 35 , 24 : TEXT : 
HO 1E 

20 VTAB 5 : PRINT " WELCOME TO T 
HE SJ::i\RCH fOR T liE LOST DU 
TCHMAN ' S GOLD . I ' M THE GHOS 
T OF BACK-PACK SAM , YER GUID 
E ON THIS ADVF.NTURE . 

YA CAN 
USE 2 \\'ORD COMMANDS TO Pl ND 
CLU~S ' N MOVE ' BOUT . GET , G 

0 PUT I DROP ,I 

30 PRI1T " SCORE , I NVENTORY ' N ' 13 
OUT 100 MORE WORDSMAKE SENSE 

TA ME. ASK FER HELP If YA 
GET STUMPED. ": PRINT " 

C llO 

PE YA DON "r END UP A GHOS'I' , 

LIKE ME! 


GOOD LUCK ! ! 
35 REM \.YORLD COPYRIGHT (C) 19 80 

BY TERI LT . ALL RIGHTS 
RESERVED . 

36 DIM NS(26 , 7) , 0$(32 , 3) , R$(46): 
B = O:I = B: LN = SO: LM = LN 
:Xl = B:X2 = B: T$ = "": Ml$ = 
T$ : '12$ = T$:QM$ = TS : U = B: U 

268 D«•mh<r l9ll0 © eYTE Publit'1 tiut" In< 

microcomputers that use Microsoft BASIC. 
[Unfortunately, the disk commands in this program con­

tain invisible control-D characters at the beginning of 
some lines . (It is the control-D character that signals the 
begilming of a disk command within a PRINT 
statement.) All PRINT statements that begin with the 
words OPEN. CLOSE, READ, WRITE, VERIFY, and 
NOMON should have as their first character the invisible 
control-D character. To the best of my knowledge, the 
lines that need this character are lines 36, 85, 95, 2535 , 
2550, 4000, and 4100. We regret this inconvenience to 
our readers ... .GW) • 

l = B : IM = 2:80 = 2l :L = l: C 
$ = CHR$ ( 13) : PR INT " NOMON 
I , O,C 

40 FOR L = B TO 26: FOR I = B TO 
7 : READ N$(L , I) : NEXT I , L 

50 FOR I = B TO 32 : READ 0$(1 , 0) 
, 0 $(!,l),OS(I,2) : 0 $ (1 ,3 ) = " 
" · NEXT 

60 FOR I = B TO 46 : READ R$(I) : NEXT 

70 PRI T " 
HIT SPACE I TO START ."I 

: GET 	 QM $: L = l : I NPUT "REST 
ORE OLD GAME ?"; QM$ : IF LEFT S 
(QM$ + " "I 1) < > "y" THEN 
100 

80 INPUT " NAivlE? " ; QM$ : QM$ = " LOG/ 
" +QM$ : ONERR GOTO 4000 

85 PRINT " VERIFY "QM$ : PRINT "OP 
EN "QM$ : PRINT " READ "QM$ 

90 INPUT L , CL , LN , IN ,LM, U, Ul , IM 
91 FOR X = 0 TO 32: INPUT 0$(X , l 

) , 0$(X ,2),0$( X, 3) : NEXT 
\15 PRI N'J' "CLOSE "QM$ : POKE 216, 0 
100 IF ((0$(12 , 2) = STR$ (L) OR 

0$( 12 , 3) = " l " ) AND CL> 0) OR 
L < 15 THEN 150 

102 POKE 34,0: POKE 35 , 23 : HOME 
PRINT " IT ' S TOO DARK TA SE 

E !!": IF L = 15 AND 0$ (6,3) 
Listing 1 continued on page 270 



'l'l\-1M•,..so 

~ v &ok 


-<'o >-ti. 
J"~ The entire EasyWriter ~ 

q. lamily of olllce communication~~ 
0 products is available through your·,.. 

; local computer store or directly from ~ 
... our office in Berlleley, Ca. · 

lUS (Information Unlimited Software, Inc.}, 281 Arlington Ave., Berkeley, CA 94707 415·525·4046 
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Listing 1 continued: " LJ.T "; 
230 PRINT OS(J , 0) " . ";< > " l " AND 0$ ( 4 , 3) < > " 


l " THEN PRINT "YA HEAR A ST 
 240 n ·,X'f' J 
250 IF Ul = 1 A D L = 1 THEN PRINTRANGE 	 NOi SE ! 

" OPEN 	 TR.l\P DOOR . ";110 POKE 35 , 24: GOTO 350 
120 T$ = "OK": RETURN 260 If ! S(L , l) = "" THE PRINT 
1 40 B = 1: PRINT : PRINT "YA SEE : GOTO 330 

265 IF B 0 Tfrn,· GOSUB 140: "; : RETURN 
150 IF CL = l THEN LN = LN - 1 : IF 270 IF L < > 16 THEN 280 


LN < 1 THEN CL = 0 
 273 IF' fJ < > 0 TllEN PRINT " UN" 

160 I = FRE (O) : Ll = L ' 
1 70 B 	= 0 : POKE 35 , BD : POKE 34 , 0 : 276 PRIN'T' " LOCKF,1) ";: GOTO 290 

VTAB 1 : HOME : POKE 35 , 24 : PRINT 280 IF L < > 17 THEN 290 
"YF.:R "N$(L , 0)" . ": FOR J = 0 TO 283 IP U = 1 THEN PRINT " U1 LOCK 
32 : 	 tF VAL (0$( J , 2) ) < > L ED ";: l.0'1'0 290 

THE 240 286 PRINT " BLOCKED "; 
175 IF B = 0 THEN GOSUB 140 2'.iO P!H . 'T' tlS(1 , l) ". 
lBO IF OS(J , 3) = "-7 " OR 0$(J , 3) 310 IF L = 1 7 AND U = 0 THEN N$( 

= " -2 " TllEN PRINT "BUR . T " L , 2) " " + RIGHTS ( $(L,2 
, ) , 3) 

190 IF J < > l OR VAL (0$(1 , 2) 320 IF L 16 AND U = 1 THE $( 
) < > L THEN 200 L, 2) "E" + RIGHTS ( , S(L , 2 

193 H ' 0$(1,3) = "" THEN PRINT ) , 3) 
"UNT! 80 "; : GOTO 200 330 CALL - 868: PRINT : IF N$ ( L 

196 IF OS(l , 3) = "- 9 " THEN PRINT 2) = '"' THEN 350I 

"DEAD "i 3 3 5 PRI 1 T "OBVIOUS EXITS : " ; : FOR 
200 IF OS(J ,3) = "-3" THEN PRINT I = 1 TO 4:P$ = MIDS (N$(L, 

" SMASliED "; 2 ) , I 1 ) : IF p $ = " N" TH EN PR I NTI 

210 IF L < > 26 OR J < > 32 THEN " NORTH "., 
220 336 IF PS •· s" THEN PRINT " SOU 

213 IF Ul < > 0 THEN PRINT " UN TH ".,... 337 IF PS " E" THEN PR INT " EAS' 
2 G PRINT " LOCKED "; 	 T ".

' uwu220 IP CL = l AND J = 12 THEN PRINT 338 IF PS THEN PRI T 11 \.,iEs 
T II•, 

340 NEXT : CALL - 86 8: PRI T 
350 B = 0 : PRINT "=============== BUILDING BLOCKS FOR 


MICROCOMPUTER SYSTEMS, 
 360 BO= PEEK (37) : POKE 	 34 , BD : VTAB 
CONTROL & TEST EQUIPMENT SPECIALIZING 	 24: IF L = 9 AND 0$(22 ,2 ) = 

" 11 " THEN PRINT "T[iAR I s NOI 
SE UP AHEAD." : PRINT " SOUNDS IN 

LI KE INJUNS . 
570 IF L = 9 AND OS(22 , 2) = "" THENQUALITY OS(22 , 2) = "11 
390 INPUT " --NOW Wl-IAT?" ; QMS 

R2 410 F LN < 10 AND CL = 1 nm PRINT1/0 	 MICRO­
2K ROA 2 KRAM "Y ER RUNNIN ' LC W ON KEROSENE 


3 SERIAL POAl S 1 PAAALL L POAT 
 COMPUTER IF = SAVE " QM$ =415 QM$ " OR " SA 
VE GAME " THEN 2520HARDWARE 420 IF QM$ < > "SCORE" THEN 450 

423 IF L < > 6 THEN TS = "YA GEINDUSTRIAL 
T OTHIN ' FOR BEIN ' HERE !": GOTO

EDUCATIONAL 1900 
SMALL BUSINESS 426 Z = 0 : FOR I = 14 TO 17 : IF 0 

PERSONAL $(1,2) = "6 " THEN Z = Z + 1 
430 NEXT 
440 PRINT "YA GOT "Z " TREASURES , 

TOT ' LIN " (Z I 4 ) * 100" %" : IF 
Z '"' 4 THEN PRINT "YA MADE I 
T ! ! " : GOTO 2 2 2 0 ELECTRONIC 

445 T$ = " YA MISSED SUM TREASURE! 
" : GOTO 1900CONTROL 

450 IF CL= 0 AND L = 15 	 AND OS(

TECHNOLOGY 	 6 , 3) < > " l " THEN PRINT "Y 
EGAD ! ": PRINT "YA BEEN BIT 

763 RAMSEY AVE. BY A RATTLER .": PRINT "YER DRACKMOUNTCAADCAGES HILLSIDE, N.J. 07205 EAD . ": GOTO 2220 
460 IF L = 17 AND U '"' l AND R D POWER SUPPLIES, CPU 's, 

(1) + l TH8N PRI(201) 688-8080 * 9 < 2 T
MEMORY, OEM VARIATIONS 
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" & { % ] #&@ CAVE I ! ! / : +*@ " : 
PRINT " THE IRO DOOR ' S BLOC 

KEO ,": PRI 1 T "YER TRAPPED !!" 
: U = 0 

480 	 IF QMS = " HELP " THEN X = VAL 
(N$(L , 3)) : 0 X GOSUB 2300 , 2 
310 , 2320 , 2330 , 2350 , 2370 , 2380 
, 2390 : GOTO 100 

4 90 Xl = LEN (QM$) : IF Xl < 3 THEN 
T$ = " WHAT? " : GOTO 1 900 

493 X3 = 0: FOR X2 = 3 TO Xl : Ml$ = 
MID$ (QM$ I X2 ' lJ : IF Ml$ " 
" THE X3 = X2 ~ X2 = Xl 

495 NE XT X2 : X2 = X3 : IF X3 = 0 THE 
X2 = Xl 

500 PS= LEFTS (QM$ , 3): IF X2 < 
> Xl AND X2 + 3 > Xl THEN 6 

1 0 
501 II = - 1: FOR I = 0 TO 42: IF 

PS = RS (I) THE II = I 
502 NEXT : IF II > - l THEN I = 

U : GOTO 52 0 
510 I F Xl = X2 THEN T$ = " WHAT? " 

: GOTO 1900 
511 TS = "SORRY , BUT YA CA ' T " + 

LEFTS (QM$ , X2) : IF X2 < Xl THEN 
TS =TS + RIGHTS (QMS , Xl ­
X2) 

512 TS = TS +".": GOTO 1 900 
520 	 ff T < 8 AND Xl = X2 THEN 0 l 

I + l GOSU B 2010 , 2010,2010,2 
220 ,68 0 , 2020 , 1920 , 2000 : GOTO 
1900 

s ~o J J = - l : MlS NID$ {QMS , X2 
+ 1 , 3) : FOR J = 0 TO 32 : IF 

c11S = LEFT $ ( 0 $(J , 0),3) THEN 
.J.J = J 

542 	 NEXT : J = JJ : IF JJ > - 1 THE1 
630 

54 3 	 1? Ml$ = " IRO " THEN 580 
5 4 5 	 IF I = 36 TH EN 940 
55 0 	 IF NS(L , l) = "" THEN 560 
552 7. = l : A = Z : Xl = LEN (NS( L , l 

)) : FOR X2 = 5 TO Xl : I P MIO$ 
(~S(L , l) ,X2, l) < > CHR$ (4 
6) AND X2 < > Xl THEN NEXT 
: GOTO SGO 

553 M2$ = MID$ (NS(L , l) , Z , 3) : IF 
12 $ = •11 $ THEN 55 6 

55 4 7. = X2 . + 2 : A = A + l : EXT : GOTO 
560 

556 X2 = Xl : NEXT : B = A: IF I = 
10 THEN PRINT " YA SEE NOTHI 
N ' SPECIAL. ": GOTO 160 

558 	 GOTO 630 
560 	 FOR X = 4 3 TO 4b: IF Ml$ = R 

$(X) THEN X = 46: NEXT : GOTO 
650 

565 	 NEXT 
570 	 IF 0$(4 , 3 ) = " l " OR 0$(6 , 3) = 

" l " THEN IF I= 23 AND 11$ = 
"SEL" THEN PRI I T " OK ": PRIN'r 
" YER DEAD .": GOTO 2220 

580 IF I = 32 THEN GOSUB 780: GOTO 
1900 

590 IF I = 33 THEN GOSUB 860 : GOTO 
190 0 

600 TS = " I CAN ' T T8LL ~vACHA lvANT 
.": GOTO 900 

Listing 1 continued on pagl" 272 

_STILL PLAYING GAMES-------. 

WITH YOUR COMPUTER? 


GET DOWN TO BUSINESS WITH CBS. 

THE CONFIGURABLE BUSINESS SYSTEM™ computers so easy, you might still think 
is a ready-made set of programs that lets you're playing a game! 
you customize your computer without ever 

Disks and man ua l, $395. Manual only, $40. 
using a complex programming language. 

CBS Disks can fit any 8080 or ZBO comput er • It makes account ing a 1,2,3 operation. 
with CP/M: Your OMA representative can tell you

• It tu rns inventories into child 's play. 
about PDOS, ou r CP/M compat ible operati ng 

• It makes maili ng li sts a zip. 
system, and ASCOM , an Asynch ronous Commu­

In fact, CBS now makes the bus in ess of nicat ion Control Program. 

DMA • WE SPEAK YOUR LANGUAGE. 

CPIM • is a Trademark ot D1gi1a1 Research Corp. 

DYNAMIC MICROPROCESSOR ASSOCIATES • 545 Fillh Avenue • New York , New York 10017 • (212) 953·1721 • Mas ter Charge and VISA accepted 
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AUTHORIZED TRS 80® DEALER #R491 


$670.00 


$3500.00 


$875.00 

MODEL Ill 

MODEL I 
16 K Level 11 with Keypad 

26 -1056 

MODEL II 
MODEL II , 64K 

26- 4002 

-


MODEL Ill 16K RAM, 

MODEL 111 BASIC 


26 -1062 


WE ACCEPT C HECK, MONE Y ORDER. OR 
PHONE OROERS WITH VIS A OR MASTER 
CHARO e:. SH I PPI NG COSTS WI LL BE AO OE 0 
TO CHARGE ORDERS. OISK ORIVE$, PRI NT· 
ERS, PER IPHERALS, AND SOFTWARE -
YOU NAME. WE' VE GOT IT. FULL. FAC TORY WARRANTY 
WRITE OR CA LL FO R OUR COMPL ETE ON A LL ITE MS SOLO. 
PRICE LIST. 

C & S ELECTRONICS, LTD. 32 EAST MAIN ST. MILAN, MICH . 48 160 
(313) 439-1508 (3 13) 439·1400 

Ca S ELECTRONICS MART IS AN AUTHORIZED TRSllD' SALES CENTER STORE •A491 

Finally. a language to meet your needs 
Tb.• new S.-BASJcTM l a.ngiuag• baa more computi.ngi powe-r than any othor true 

oompUor BASIC In th• indullry. 

S-BASJCTM,. 1he ONLY CPtMTM compauble BAS[C prov1d1nQ . 
• Chi11Lnable .COM program:1 wil~1 paramele r pas.1m9 . 
• Dyflam•c.oUy lloc.o.tod orroy" 1 soquonha l ar.id t al'.'ldom Ille bulfers. 
• Dynam1cally roloc:ala;ble van.a.blH. 
• Common, qloba1. 1t.nd local ver~ilbles . 
• A chou:·a o f: 	Wh lhi·Dc. Repe..at-UntU , Beg11.1 -:End, lf -Then-ilse , and Case-0! 

S1ruc lures . 
• Rocurll'-'O. Mul11 ·hnod. lunc:l1on.Jil and pnx:a.dures. 
• Memory JMaga dldk :storage {no conve rslons) . 
• CP/ M 2 . :r:x enhancem.enls usaq-e a.swell H CPJMTM l .4 x cap-4ble . 
• 6 da ta 	types : Characte r , slrin9 , mle9or , ain9 lo .Jnd doub1 procUlllOn tloo!rnq 

point, ood P"cl<ed BCD. 
Besides all o( these uruque leaturea, S-BASICTM otlers lonq van.able names, 

dtqtlf•trmq hne la.bel.11 (when required), reloc.ataihle code oulput. multiple libr.ineli . 
extern.a.L .COM prooram e1ecuuon, .ill of 1.he l.lex.ib•hly o[ an -enh.mced BASIC, 
and a mulhrnde o l ccnventences thal make prcqrammLnq a pie-a.sure. 

A.1 a soflwa re house, alway:s looking for that ideal, poweriul, new lan9u.i9e , , . 
we're 1ncl1ed a.boul ma.k~ng S-BASlCTM available to the sohwil re commumly . 

MICRO•AP. INC. 

9807 Davona Drive San Ramon. CA 94583 

(415) 828-6697 MICR011AP 
·s-BASlC 11 o!l trademark cJ Topaz. prc9r.i.mmrn9 . 
·cPtM. 1-11 .o. roq 1$lt:.u"d trcadvmoC1rli: 4;1f Di911.;il Resoo rch . 
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Listing I con tinued: 

610 

630 
633 

636 
6 40 

650 

660 
680 

683 

685 
686 

700 
701 

702 

703 

704 

705 

7 10 
730 

735 
740 

750 

770 
780 
783 
786 

788 
800 
803 
806 

808 
820 

825 

830 
840 

860 

870 

T$ = " I MUST BE DUMB , YA OON ' 
T MAKE SENSE .": GOTO 1900 
IF I < 9 THEN 650 
IF J < 33 AND J > - 1 THEN 
B = VAL (0$(J,2)): IF B < > 
L AND B > 0 THEN 1890 
IF J > 32 THEN J = 29 
ON I - 8 GOSUB 1250 ,13 90 , 139 
0 , 1390 , 1250,1700,170 0 , 1700,l 
700,1820 , 1820 , 1250 ,7 00 ,700,1 
080,1060 , 10 60,920, 1150 , 1190 , 
1210 , 730 , 730 , 78 0,860, 1250 ,9 0 
0 , 940 ,1 700 , 1 690, 13 20, 13 40 , 18 
20 , 2500 
IF I < 9 THEN ON I + 1 GOSUB 
970 , 970 ,970, 2220,680 , 970 , 192 
0, 2000 , 1320 
GOTO 1900 
IF 0$(3 ,3) < > " l" THEN 189 
0 
PRINT "OK ": FOR I = 13 TO 17 
: IF VAL (0 $ (1 ,2 )) - L THEN 
TS = " EUREKA ! 
? ! ?? ": 0$(I ,2) 

NEXT 
T$ = " DAG NAB 

HIN ' HERE !": 

WE STRUCK GOLD 
= STR$ (L): RETURN 

IT! THAR ' S NOT 
RETURN 

IF J < > 23 THEN 1060 
IF L = 14 THEN 
5 ": GOTO 120 
IF L = 15 THEN 
6 ": GOTO 1 20 
IF L = 16 AND 
2 3 I 2 ) = " l 7 " : 
IF L = 17 THEN 
9 ": GOTO 120 
IF L = 19 THEN 
3" : 0$( 23 , 3) = 
GOTO 120 
IF J = 3 OR J 
J = 8 OR J = 9 
J = 12 OR J = 

0$(23,2) "l 

0$(23 , 2) " l 

U = 1 THEN 0$( 
GOTO 12 0 
0$(23,2) " l 

0$(23,2) = "2 
"-3 

= 4 OR J = 6 OR 

OR J = 11 OR 


13 OR J = 19 OR 

J = 27 OR J = 28 THEN 740 
GOTO 1050 
IF 0$(J,3) = "l" THEN IN I 
N - l 

0$(J , 3J = " -3 ": 0 $ (J , 2) STRS 
(L) : GOTO 120 

TS = " DON ' T HAVT A. " : RETURN 
IF L < > 16 
IF U < > 0 
IF 0$(10 , 3) 
: GOTO 120 
GOTO 1890 
IF L < > 26 
IF Ul < > 0 
IF 0$(10 , 3) 
1 : RETURN 
GOTO 1890 
IF 0$(1 , 3) < 

IF 0$(0 , 3) 

THEN 800 
THEN 770 
= 

= 

"l " THEN U 1 

THEN 820 
THEN 770 

"l" THEN Ul = 

> " l " THEN 840 

"2 " THEN 0 $ (0 , 3 
) = "": 0$(0 ,2) STR$ (L): GOTO 
120 
GOTO 1050 
IF CL = l AND 0$(12 , 3) = " l " 

THF.N CL = 0 : GOTO 12 0 
IF (L = 16 OR L = 17) AND U = 
1 THEN U = 0 : GOTO 120 
IF L = 26 AND Ul = l THEN Ul 

= 0 : GO'l'O 120 

http:la.bel.11


880 
900 

no 

93 0 

940 

950 

970 
973 

976 

9 78 

979 
930 

990 

1000 

1003 

1006 

1010 

102 0 

1 0 30 

10 40 

1050 

1 0 60 
1080 

1083 
1086 

109 0 

ilO O 
1110 

1120 

l.l 30 
1150 

J) 52 
ll 53 

GOTO 1050 
T$ "' "YA FIF:r'\R o·rriIN ' SPECJ AL 

. " : RF.TURN 


I? T. < > ll OR 0$ ( 9 , 3) < > 

" l " Tf!l.:.N 1320 

?RI. '1' " THEY TOO K THE FI RE Iv/\ 

'l'f::R ' ! RAN .": I1 = I llJ - 1 : 0$ ( 

9 , 2)-,;; "" : 0 $ (9 , 3 ) = "" : 0 $ (22 

, 2) = " ": RETUR ' 
TP ,vas = " YOH " THEt· 1'$ = " TU 
RKP.Y ! " : PRI.T " SORRY , YS R I N 

TilE ~vROf'iG ADVE NTURE . ·": GOTO 
190 0 
~osuB l20 : TS = ~ $ + CHR $ (1 
3) + RI GH T$ (QM$ , Xl - X2) 
" . " : GOTO 1900 
IF B = 0 TfiEN 98 0 

L = 1/AL (NS (L I 13 
( 1 , 3) = " 1 " AND ( L 
6 OR L = 15) THEN 
ON " J' GO . ": L = Ll : 
rr L = 17 A ~ D u = 
I.l : GOTO 189 0 

3 ) ) : IF 0 $ 
= l OR L = 

TS = " HE 1-; 
RP.'l' TJ RN 
0 T IJEN L 

IF Ll = 26 A D L = l AND Ul = 

0 T lll'.:N L = fJl : GOTO 1890 

GOTO 1060 

IF Ul = 1 AND L = 1 THEN L = 

26 : GOTO 120 
1F lll = 1 Ai D Ml $ " TR A " 1\ D 
L = 26 THF.N L = 1 : RETUR N 

FOR Xl = l TO 4 : M2$ = MIDS 

(N $ (L , 2) , Xl , l) : I F M2$ < > 

f, EFT$ (Ml$ , 1 ) THEN F.XT Xl 


: GOT O 1 01 0 

FOR X2 = 4 3 TO 46 : IF Ml $ < 

> R$(X2) THE N NEXT X2 : GOTO 


:iO l O 
L = VAL (NS ( L, Xl + 3)) : H' 
I, < > 0 THE 1060 

IF L = 23 THEN T$ = " IT ' S T 
00 Sl..I PPER Y . ": RETURN 

IF L 25 THEN L 26 : RETUR N 

IP L 26 Tl-lEN L 25 : RETURN 

IF L 19 THE N L 23 : P RINT 
" NI GH RRO KE M ' I ECJ< ! ! "; RET UR N 

T $ = " SORR Y, BUTCH A CA ' 'f 00 
THAT ." : RET URN 

B = 0: GOTO 1 20 
I f' 0 S(4 , 3) < > " l " AND 0 $( 

6 , 3) < > " l " THEN 1320 
I F J < > 1 TH E 111 0 

Z = 0 : I F 0 $( J , 3 ) = " l " THEN 
z = 99 
0$(J , 3 ) " -9 ": 0 $ ( 1 , 2) = STR $ 
(L ) 


IF Z = 9 9 THE N I N = IN - l 

l F J = 22 THEN PRI NT "YA G 


OT ONE !": PR INT " BUT TH E HES 
'1' GOT YOU ! ": GOTO 222 0 

lF J = 9 THE N T$ = "YA HI T 
0 lE ! ": RETURN 

GOTO 12 0 
IF 0$(18 , 3) < > " l " THE' l 

8 90 
IF J < 0 THEN 511 
IF J = 4 OR (J > 5 AND J < 

11) OR (J > 1 4 AND J < 1 8) OR 
J = 22 OR J = 29 OR J > 30 THE 
1050 

Lisli11g 1 contim•C'd 0 11 page 274 

Circ le 189 o n inquiry card . 

~s :1111 
srn ·SINGLE 

BOARD 
TECHNOLOGY 

Basic system with : 600K bytes $2225. 
• 1.2 megabytes $2790. 
• 2.4 megabytes $3350. 

A ZBOA CPU combined wi th the CP/ M®operating system 
opens new vistas to software availabil ity for eight-b it 
mic ros. FORTRAN, COBOL, BASIC. APL. PL/ 1 and 

Pascal are avai lab le now to accommodate today's 
sc ienti fic , educat ional , sophisticated smal l business 

and personal system users. 

• 4MHz Z80A CPU • colo r video text & graph ics 
• CP/ M 2 operating system • sound generator 
• 64 K 200ns main memory • 2-seri al port s 
• 6K 300ns video memory • 2-pa ra llel ports 
• 8- inch dual f loppy drives • 4-counter/ t imers 

Substantial dealer discounts are available. 
OEM inq ui ries are invited. Please contact: 

COLONIAL DATA SERVICES CORP. 
105 SanfordSt., Hamden.Connecticut0651 4 

(203}288-2524 
®CP/M IS a re g1s le1ed lrademark or 01g1 ial Reseau:.h, Inc 

From S-100 to 
IEEE-488 

J'l 

P& T-488 + S-100 computer= Intelligence 
for your Instrumentation System 

The P& T -488 perm its an S-100 computer to operate as a talker , 
l istener , or control ler on the IEEE-488 instrumentation bus for 
less l han half the cos t of ca lcu lator-based systems. Software 
packages w hich g ive access to the 488 bus from high level lan­
guages such as BAS IC are avai lab le for CP /M , North Star DOS 
/BAS IC , and Cromemco COOS. Or " ro l l your own " system 
w ith the custom system package of assembly language drivers . 

P& T -488, assembled and tested , + any 
software package: S45 0 (domest ic USA) 

PICKLES & TROUT 
P.O . BOX 1206. GOLETA, CA 9:l!l l 7. (80!>) %7-'l!SOJ 

C irc le 190 on inqu iry c;i rd. 



Circle 191 on inquiry card . 

' ' S-100 USERS • • 

Is LIFE too Slow'? 
Specialty Video Systems celebrates the tenth 

anniversary of the game of Life with the 
introduction of a complete Life processor on a 
single S-100 card . 

Under full software control. create dazzling 
video animation effects as th is card displays 60 
generations per second! See glider guns come to 
life, see spaceships zoom across the screen! 

And, when you are not running Life , this card 
doubles as a 128 x 128 graphics display. 

S-100 compatible 

128 x 128 Life array 

60 generations per second 

Doubles as a graphics display 


' Operates un der fu ll software control 
• $189.00 Assembled and Tested 
For more information , write : 

Specialty Video Systems 

P. 0 . Box 2662 


Van Nuys, CA 91404 

(213) 782-5137 


Payroll
General Ledger 
Accounts Payable
Accounts Receivable 

flexible ond sophlstlooted business sonwore that I• o l 
lhe highest quolily. Originally developed by Osborne 
& A•soclates and ropldly oecomlng a srondord. Ac­
counlonts ore pleased with our balance sheets and 
Income starements. 11 ho s been rested and approved 
by •ecrelorles. 

• Complete Instructions • Return wilhin JO days 
• 	 Up and running lhe lo r complele re rund II 

some day or delivery. nol satisfied. 
• IOO't gua ronleed • No licensing 
• 	 Unl imited lree agreement - use o s 

telephone assistance. you wont. 

Accounls Reoelvoble .. .... .. $ 9 5 .00 
Accounrs Payable . . . . . . $95 .00 
Poyroll-Colilomio . . . . . . ...... $95 .00 
Payroll-Non Collrornlo sta te 
Income ta x co lcu lotlons 
(odd 10 Colllornlo poyrallJ .... $95 .00 
General Ledger .. . . . . . . . ... . . $95 .00 
Mullip le p1ont center option 
for general ledge r . . . . . . . . . . . . $95 .00 
Monuols {each) . . . . . . . . . $ 20.00 

Fo<mo1s A°'I e-single Ct d ouble d ensity. ms.80 Moo II. NO< lhslar 
DO. Vec10< GtopniCS. ~ Elroin. maw Olhe1$ 
~son Booh<v<l. SO<oc. ""'"""' '"ADDS. TelevoOeo. SOI.. lllS 60 
Mod • . HEA!H. ACT v. lnlei luOO Q, Alles. ADM o f'Q mony Olher 
1ermin.ols AU pogroml ln CBA S.C IJ'der C ? M (1nc:ludes so._11ce} 

Synergetlc Compute r Producls 

575 Middlefield Avenue Suite J. Po lo Alto. CA 9430I 

(4t5) 328·5391 


VISA • MmtOf Cf'IOrO'& • COO • Comoony Cl'\ed. 
1 RS. eo d 0 trOCJQrnQl'a Of f1otlo $hocli ' k'lC C P M is. 0 'llodemD'k ot D.g1101 A°9SOOICh 

Listirig 1 continued: 

11 56 IF 0$( J , 3) • " l " THEN IN 
I N - 1 

115 7 0 $( J , 3) " -7" :0$( J , 2) STRS 
( L ) 

1158 IF J > 0 THEN 1 060 
11 60 IF 0 $( 0 , 3) < > "-7" THE l 

0 60 
11 6 3 0$ (0 , 2 ) = STR$ ( L ): FOR J = 

5 TO 	 21 : IF 0$(J , 2) = "-1" TH EN 
0$ (J , 3 ) = "- 7" 

11 7 0 NEX'l' : GOTO 10 60 
1190 I r J < > 1 2 THE 1150 
1193 I F' 0 $(J , 3) < > " l " OR 0 $ (1 

8 , 3 ) < > "l " THEN 1150 
1195 CL = l : GOTO 120 
1210 TF J = lJ TH EN PRINT " YEEE 

CH !!": PR INT "IT'S K8ROS ENE ! 
": PR I NT "YA JUST PO ISONED Y 
F:RSEL F. ": GOTO 2220 

122 0 IF J < > 9 THEN 10 50 
1 23 0 PR I NT "WH F.:F. F: E !!": PRINT " YA 

GOT PLAST~RED ANn LOST A DA 
Y." : IF CL = 1 THE N LN = LN ­
lO 

RET UR.iJ 
IF J > 32 OR J < 0 THEN 12 6 

0 
U 5 3 	 B = Vl\ L (0 $(J , 2 )): IF 0 $ (,J , 

3 ) = " 2 " OR B = L OR B = 
l 'I'IH!N 1260 

12 55 TF < 22 ·rim~ 18 90 
l 2C:. 7 'I':;; = " I T An ' T HP.Rf. .": Rf.TURN 
1 260 I F J > 21 OR J = 1 OR J = 

1 TllE N T $ = " WHO THE HECK YA 
TH I NK YA IS ?" + C$ + "PAUL 

n1rnYo ? ? 1 YA AI N' T STRO NG • 
NUF . " : RETUR 

1270 I F 0 $( J , 3) = "-7" THEN TS = 
" IT ' S BURNT UP ' RUIN ED .": RET lJR 

1280 I F IN > 4 THEN T$ = "YA CAN 
' T ! YER HANDS ' R FULL." : RETURN 

1 283 H' 0 $( J , 3 ) " l " TllF: PR I NT 
" YA AL READ Y GOT IT! ": RETURN 

1 286 	 I F VA [, ( 0$ ( ,J, 1) ) = 0 A D I 
< > H T llEN 12 90 

128 7 	 TN= I N + l : TF 0 $(J , 2) = "­
1 " THE N IM = TM - l: O$(J , 2) 
" " : 7 $ ( ,J , 3 ) = " l " : GOTO 1 2 9 0 

1288 0$ (.J , 3 ) = "l": 0 $(J , 2) 
1 290 I F J < > 9 AND J < > 11 AND 

.J < > 2 TllEN 120 
IP J = 9 THE IF 0$(8 , 2) 

"- 6 " T l! F.N 0 $(8 , 2) = "6 
1295 I F J = 11 THEN IF 0$(12 , 2) 

= "-B " TH EN 0 $( 12 , 2) = "B 
129 7 	 IF J = 2 THEN I F 0 $ (1 8 , 2 ) 

"-14 " Tllf::N 0$( 18 , 2) = " 1 4 
13 00 RETU RN 
1320 I F 0 s ( J 3 ) < > " 1 " TH EN TsI 

" YA DON I T HAVE IT ! ": RETURN 

1325 TS = "OK " : IN =IN - l : O$(J , 2 
) = STR$ ( L ):O$( J , 3) = "": RETURN 

1 3 40 IF 0$ ( 5 , 3) < > "l " TH EN 18 
90 

13 50 I F L 7 THEN L = 8: GOTO l 
20 

1360 IF L 1 2 THEN L = 13 
13 70 GOTO 120 
13 90 GOSUB 1 20 : ON J + 1 GOTO 1 4 
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00 , 1 4 30 , 1 4 40 , 1 460 , 1 47 0 , 1 4 80 , 
1 49 0 , 1 46 0 , 1460 , 1 5 0 0 , 15 1 0 , 1 5 2 
0 , 1 530 , 1 540 , 1 4 60 , 1 4 60 , 1 460 , l 
46 0 , 14 60 , 1 5 6 0 , 15 7 0 , 15 80 , 1 59 0 
, 1600 , 1610 , 1 6 20 , 1 46 0 , 163 0 , 14 
60 , 1 460 , 1 460 , 1 6 40 , 1 4 60 

1395 	 GOTO 1460 
14 00 IF VAL ( OS ( 0 , 3)) < 1 THEN 

TS = "THEY ' S LUMPY OLE LEATH 
ER SADDLEBAG S ." : RETURN 

1410 PRI T " THEY HOLD ";: IF IM 
0 THEt PRINT "NOTHit-J '. ": TS = 
"" : RETUR N 

1 415 	 FOR I = 6 TO 22 : IF 0$(I , 2 ) 
= " - 1 " THEN PRI NT " 0$ ( I Iti 

0 ) n t " ; 

1 4 20 	 NEXT : T S = CHRS ( 8) + " 
RETURN 

II. 

1430 T$ = " YA SEE A WEARY OLD GRE 
Y MULE . ": RET URN 

1 44 0 T$ = " I T ' S AN OL E TOR N SACK. 
"· IF 0 $ (1 8 , 2 ) = " - 14 " THE N 
0$(18 , 2) = " 14 " 

1 4 50 RETURN 
1 460 TS = " YA SEE NOTHI 1 I SPECIAL 

. II: RETURN 
1 470 TS = " IT ' S AN OL D WI CHESTER 

SINGLE - SHOT .": RETU RN 
1480 TS = "LOO KS LI KE A MAP TA TH 

' LOST DUTCHMA N' S MINE ! THAR 
' S A SKETCH OF SUM BOU LDERS . 
" · RETU R 

1 490 TS = " NOTH! I SPECI AL , II + cs 
+ " JUS I A LO AD ED SI X SHOOTE 

R . ": RETUR N 
1500 IF OS ( 8 , 2 ) = " - 6 " THE N T$ = 

" LOO KS LIKF. S UMTHI ' S ' HIND 
'l'H P. BOTTLES . ": OS ( 8 , 2 ) = " 6 " : 

R 8TUR N 
1505 GOTO 14 60 
1510 T$ "THAR ' R 3 KEYS , TI ED WI 

Tf-1 A LEAT HER STRA P ": RETUR N 

11 - 8 111520 IF 0 $ (12 , 2) = THE TS 
" LOOKS LIKE THAR ' S GLASS UNO 
EH ' UM . " : 0 $ (12 , 2 ) = " 8 ": RF.TURN 

J..525 GOTO 1 4 60 
1530 TS = " IT ' S AN OLE KEROSENE L 

AMP , " + C$ + "FULL TA THE 
+ 3TRS (LN) + " TUR NS LEFT 

I Mt'\RK . II : RETURN 
15 40 lP I = 11 THEN TS = " IT SRZ 

' KEROSENE . '": RETURN 
1550 TS = " THAR I s WRI'l'ING 0 1 IT . " 

RETURi~ 

15 60 IF 0 $ ( 20 , 2) = " - 1 7" THEN 0 $ 
(2 0 , 2) = " 17 ": TS = " IT ' S A M 
ES SAGE ! " : RETURN 

1565 	 GO TO 14 60 
15 70 IF I = 11 THEN TS = " I T SEZ 

:" + C$ + " BRI NG TR EA SURE S T 
0 SALOON, SAY ' SCORE .' ": RETURN 

15 7 5 	 GOTO 1550 
1 580 I P I = 11 THE N TS = " I T SEZ 

: " + C$ + " WATCH FOR OT HER R 
I DER FA TASY CREATIO NS ADVEN 
TURES ! " : RETUR N 

1SB5 	 GOTO 1550 
1590 TS = " THEY ' S A SAVAG E LOO KIN 

Listi11g l co rrt inued 0 11 1iage 276 

Circle 193 on Inquiry card. 

THE PASCAL DATABASE 
written in UCSD PASCAL. 
software ahead of its time 

available now for the APPLE'" COMPUTER 


Create a library of information at your fingertips 
Full database power UnJ11n1ted appilcahons for such diverse 
data as: mall ing lis ts. r,tersonal and business accounting, 
1nve11tory. rob estimates. sales analyses and property 
management. 

THE PASCAL DATABASE is easy to use. 
Menu dnven. Clear screen instructions enable even the 
1nexoerienced user to operate THE PASCAL DAT ABASE 

THE PASCAL DATABASE has advanced features: 
• 	On-lone interact ion. Update, search and traverse database files ... 

sort on multiple fields ... maintain records 1n several sorted orders. 
• Screen formatt ing ...you design tl1e layout of your !ties 
• Immediate and au tomatic mde~mg of 1nlorma t1on at data entry. 
• 	 User defmable data descrip tiorl gives you uH1mate flexob11tty ... 

you define file. record and field names 
• Generates 	cus tom. easy to read rej}Org. Easy storai;e and 

retrieval 111 report library. 
• PC1ssword protection for 1nd1v1dua l files 
• Up to I 024 bytes per record 

0 THE PASCAL DATABASE Special introductory puce $400.00 
Shipped on floppy disks. Inc ludes complete documentation and 
sample dataftles. 

Arilona 1e!>1denls please add 6 0/o5<1les Hb 
0 Manual on ly $25.00 Mar.ter r.hMce e~n• Ame··c•rd Chee~"' Money Ord•r 

(Refundabl w1l11 sys tem purchase w1tf1on 90 days) 

ARIZONA COMPUTER 
SYSTEMS. INC. 
P 0 Box 125 Jerome. Arizona 86331 ~ 
(602) -634 · 7301 9am 4 pm Mon -Fn.

ACS •• Ap ple 15 3 ren•~l('(e<j t1ademarl-. 0 Apple COO\J}lllL'r , rnc: 

Computers Terminals Modems 
We are 1he stocking terminBI d •slributor oltenng lull service. 

on-site mL11ntenance coverage 

CRrs 
Perkin.Elmer Bantam 550B $749 Perkin-Elmer Super Owl 1250 $1799 
Microlerm Act VA 779 Micro term Mime l lA 819 
IBM 31 01 Model10 1191 IBM 310 1 Model 20 1375 
Oec VT1 00 11)99 Tetevideo 912C 799 
Te le video 920C 639 

Hardcopy Terminals 
0 EC LA34 AA 939 DEC LA340A 1149 
Te letype Model 43 KSA 1049 NEC Splnwrli er 5520 3088 

wilh RS232C and connec101 catlle 	 Typewrller (lua lily wllh Trae101. 

ribbon. 1n1mble 


Printers 
Pe rkin-Elmer 6501555 CAT 999 NEC Splnwri ler 5510 2754 
Screen Prin ter Typewriter quali ty wl! h Traclor. 

100 CPS 	 ribbon. thimble 

MicrollnoflO 594 

Cenironlcs 737 S28 Centronics 779 1068 

call ior o ther Centronlcs models 


Modems 

Bel l 212A - Penri l 300i1200 799 Bell 10311 13 - USR·330 339 

1200 and 300 Baud/Manual 300 BaudlManual originate 
ori gina•e au•o answer au to answeif 

Au to dial option 799 Au1o dial op tion 50 
IB01hmodemsconnec11ophonelines•la RJ1 1Cs1andard ext en< ion phone1ack > 

Acousllc Coupler Computers 
Phone Link - 300 Baud 179 USR·1600P 4099 
Orig ina1e and answer. Compac:l. 

Leasing rule s on ,.eques l . Write or call for psod uc t lnfonnai ion . 

10 day monoy back guaranteo on all producls. 
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SPECTACULAR 

Offers 

5'/4 .. or 8" • \'i 
BASF " Fl..EXYOtSK" Diskettes . .. .. . 10/ $ 2 4 

Superior quality 

da!O storage medium. 
 5 11.'' or 8" Vinyl $S 1

Stora(le ~ 10/
c;enified and 

guaran1eed 1CXJ% 

error rree. 
 Wrne for quantity d1s.co1.mts: 

' Single sided I Singl@ D&nslty 

C-10 CossetteSfD CASSE1TES Sonic Weld
" S\JllE!r Ferro Dynamic" Housing .. .. .. 10/ $ 7
Using llie lines4 
A\jla PE 6 11 1ape Add 10C pl~ llor6 JOUW '~· cassette Albumin a profes:sionat Page .. . .. . .... . $1.89
quolity houSif19 

Write for uant•t discounts 

UBRARYCASE 

3-ring binder 81bum. Library 3-ring binder 56 .50 

" rotlM.:t~ you r va luable 


•• '1rog rams on disks or Sll. " miniKas·•one/ 10 S2.49 
assenes. Fully 

8" Ka s-settel 10 $2 .99• • ~nclosed and 
I prot.,cted on all sides 

similar to Ka5:-seue 
s1orage bo11: 

,,\ 

Write for quantity d 1scoun1s 

OISKETIE DRIVE 
1 h ·ad cle3n1ng k•ts 

J>r<ivont head 
crashes and lnsure 
elficient error-
free operat ion 

5 '1• " or B" KIT 

INTRODUCTORY 
PRICE 
$19.50 

HARD HOLE 8 " applicator .... .... ... S4 .00 
reinfofcing ring of 5 1;:." applicator •. • ... . ... S3.00 
IOugll mylar jlfO IOCIS 8 " mylar hardholes (5 01 . S9 .00 
your disks from , .. 
damage. 5 t. myla r hardholes (50f S6.00 

0 '=: 1 79 5 GOTO 1320 
1800 IF LEFT $ (Q '1$ + " ", 3) < > 

" BUL " THEN 1050...................... 

1805 IF 0$(8 , 3) < > " l " OR 0$(4

VISA • MAS-reRCHAAGE • MONE'! ORDrns
PRODUCTS , 3) < > " l " THEN 1320CEHTIAEO CHEO< • FOO PERSOf'tOJ. <>lECKS
631 "B" SL l'UON 2 WEEKS • C.0 .0 REQUIRES A 100& 
San Diego, oef'OSrT • CAI.. ReS ADO $% SAJ..ES TAX 1810 GOTO 120 
CA 92101 MIN. S2 51-ilPl'ING & 11M'OUNG • MINIMUMABM 1820 IF OS(J , 3) < > " l " THEN 13(714) 235-6602 ORDER 510 • SA.TISFACTION GUARANTEED 

00 FUU. RSUNO 20 
1822 INPUT "ON OR I N WHAT? (IE ' 

Listing 1 continued: 

I BAND,"+ cs+ "' N THEY SEE 
YA ! " : RETURN 

1600 T$ = "JUS ' AN OLE ORE CART F 
ULLO ' ROCKS ."· RETURN 

1610 IF OS(5 , 2) = "-25 " THEN OS( 
5 , 2) = " l ": TS = "THAR ' S SUMT 
HI HERE !!": RETURNI 

1 615 GOTO 1460 
1620 t F I = 11 THEN TS "IT SEZ 

· " + CS + "WELCOME TO FRONT! 
ER'fOWN . "· RETURN 

1 625 GOTO 1550 
1630 IF OS(l0 , 2) = "- 6 " THEN OS( 

10 I 2) = " 6 11 : TS = " THAR I s A s 
ET OF KEYS THAR! ": RETURN 

1635 GOTO 1460 
1 640 B = INT ( RND (1) * 3 + 1): 

ON B GOTO 1650 , 16 6 0 , 1670 
1650 TS = " IT ' S A BARREL CACTUS ." 

: RETUR 
1 660 TS= "IT'S A CHOLLA CACTUS ." 

: RETURN 
1 670 TS = " IT ' S A SAGUARO CACTUS . 

"· RET URN 
1 690 I F J 4 AND I = 38 THE 17 

1)0 
1700 IF .J < > 1 OR VAL (OS(l , 3 

)) < 0 THEN TS= "SORRY , B ' 
Ti lAT AIN ' T POSSIBLE. "· RETUR 1 

l 710 IF I < > 38 THEN 1720 
171 5 IF OS(l , 3) = "" THEN T$ 

TP.NDARF00T ! YA HAV'TA LEAD I 

IM FIRST ."· R·TURN 
1717 GOTO 1780 
1720 1r OS (1 , 3) " l " THEN 1320 
1723 I F OS(7 , 3) " l " THEN IF' I 

< > 16 THE TS = "TRY LEAI 

D . '": RETTJR, 
1730 ON I - 13 GOTO 1 740, 1 750 , 17 

60 , 1770 
1740 TS = " HE GOT AWAY FRO YA. "· 

RETUR 
1750 TS = "YER TOO SLOW , HE GOT r-1 

WA Y. " · RETURN 
1760 IF OS ( 7 , 3) < > " l THE. TSII 

= "BAD LUCK , YA TRIPPED AND 
HE RU OFF .": 0$(1 , 3) = "": O 

S(l , 2) = STR$ ( L ) : RETURN 
1763 IF OS(l , 3) = "" THEN 1280 
1766 GOTO 1320 
17 70 T$ = " HE BUCKED YA OFF ."· RETUR 

1780 I 1 PUT " WITH WHAT? "; QMS : H' 
J = 4 THEN 1800 

1782 I F LEFTS (QM$ + " ",3) < > 
" SAD " THE T$ = " IT FELL OFF 
"+ CS + "H E GOT Ai'~AY .": OS( 

1 , 3) = "": IN= IN - 1 : 0$(1 , 2 
) = STRS (L) : RETURN 

1790 IF 0 $(0,3) " l " THE OS(O , 
3 ) = " 2 " : I = IN - 1 : GOTO 1 
060 
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OH TABLE ') ? "; QM$ : P$ = LEPT$ 
(QM$ + " " , 2 ) : IF P $ < > " I 
N" AND PS < > ''ON " THE N T$ = 
"HUH? " : RETURN 

1830 	Ml $ MID$ (QM$ ,4, 3) 
18 40 IF P$ < > "ON " THEN 18 50 
18 41 IF Ml$ = "MUL " THEN 1790 
18 43 IF J < > 13 THEN 1320 
18 45 IF LM = 0 THEN T$ = " IT ' S E 

MPTY ." · RETURN 
1847 LM = 0 : GOTO 1320 
1850 IF Ml $ < > " SAD " THEN 186 0 

1852 IF J < 5 OR J = 19 OR J = 2 
2 THEN TS = " SORRY I IT DON I T 

FIT . II. RETURN 
1855 IF IM > 4 THEN T$ = " T~E BA 

GS ' R FULL. " · RETUR N 
185 7 OS (J,21 = "-l ": OS (J , 3 ) = "" · 

IN = IN - l : IM = IM+ l : T$ = 
"OK": RETURN 

1860 IF Ml $ = "MOL " THE N TS = "Y 

A GOT KIC KED ! ": RETURN 


1870 IF Ml $ < > "LAN " THEN 1050 


1872 IF 0 $ (13 , 3) < > " l " OR 0$( 

1 2 , 3) < > "l" THEN 1320 


1875 IF LM = 50 THEN LN = LN + 5 

O: LM = 0 : GOTO 120 

1880 T$ "JAR ' S EMPTY ." · RETURN 

1890 TS " YA CAN ' T 00 THAT .. . YE 
T ! 

1900 PRINT T$ : T$ = " " : GOTO 100 
1920 PRI NT " YA GOT WITH YA : " ;: IF 

IN = 0 AND 0$ (1 , 3) < > " 1 11 THEN 
T$ = "NOTHIN ' ": RETURN 

1930 	B = VAL (0$(0 , 3)) : Xl = 8 : IF 
B < > l THEN 19 40 

1933 PRINT : PRINT 0$(0 , 0) ", CON 
TIUNING : ";: FOR I= 1 TO 22 
: IF 0$ (I , 2) = " -1 " THEN PJUNT 
0 s (I ' 0 ) II • " ; : Xl -= 2 

1936 NEXT : IF Xl < > 2 THEN PRINT 
" NOTH I ' I "; 

1940 IF 0 $ (1 , 3) = " l " THEN PRINT 
: PRINT " THE MULP. , WHICH YF.:R 

11LEAD I N. ; : I F B = 2 THEN PRINT 
" (CARRYIN ' SADDLEBAGS) "; 

1950 PRINT : Xl = 0 : FOR I 2 TO 
22 : IF VAL (0$(I , 3)) < l THEN 
19 70 

1955 IF CL = 1 AND I = 12 THEN PRINT 
"LIT "; 

1960 PR I NT 0$ (I , 0 ) II i• II 

1970 NEXT 
1980 T$ = "": RETURN 
2000 IP L = 19 THEN HOME : PRINT 

YA. FELL 100 FEET ' 1· LANDED 

ON ROCKS .": PRINT " 


YER DEAD . 
'' · GOTO 2220 

2005 Ir J - 23 OR J = 32 OR Ml$ 
"P " Ti-!F:N TS= "OK ": RETUR" 

2006 GOTO 1050 
2010 	 1'$ = " V.THERE? ": RETURN 
2020 lF L = 25 THEN L 26 : uOTO 

.i.20 
2030 I r L 26 THE~ L = 25 
2040 GO'l'O 120 
2100 DATA , , ,,,,,, IN A MINRR ' S S 

Listing I continued on page 278 

Circ le 197 on inqul ry card. 

Boards forS-100 BUS 
from S.C. Digital 

" CPUl -Z80" 
Adv1nc1~ ZBOA b11ed CPU bolHi 

5219 As.emblell and T•sled 
S149 !Gr " (Im Interrupt) 

Fe•lu1es: Model CPUl-ZSO 
• 2/4 Mhz SW setec lable_ • Bu~I in B Prionllzed VWortd ln1enupls wilh 8 poosible le•els 
ol Nes1od ln1errupls using JMJWerlu l Mode 2 ol ZBO, an dOllf i11 Ha1dware, upandable wi1h 
..1emal ckl. • Vecto1 J11mp on RESET, in 4K increme~l s . • Suppclrts 2K of EPROM (not 
supplied), OMA. dynarmic RAM mfresh _ .. marry more. 
• Kot comes wilh all paits except chrps connected to lnterruprs_ 


" INTERFACE: 1" 

1/0, Memory 

Interface Board 
5229 Assembled and T.•ted 
5169 Kit 

• 3 Seri~l w RS232C 01 20ma Curr•nl loop. I Paiollel • 4K ol EPROM/ ROMand 4K of 
RAM (ROM/ RAM not supplied) . • Buill in Kansas Ciry S1andafll Cam 11~ in1erlace usable 10 
1200 Baud. • Gen•mes all popular balld ra tes up to 19.2K baud, including 110 & 134.5. • 
SW seltable llddms-s, Baud Rates. Ports 

""UN ISELECT" 16K Static RAM wrth univrnal Bank Selec1 

Model 16KUS $2 35 A & T. with 200 nsec memory chips. 

All boards meet IH E·SlOO standards. Fully ucl<eled. solder m..lts, gold contam. and 
guaranl•od fo r one full yea1. Kil guarantl'ed pans. only . 
Delive ry: lrom stotk to 72 houlS. Ordering: You m•y call 101 M.C .. Visa°' C 0.0. (lldeJS . 

[Add 54.00 lor C. 0.0.) Person•t checks o.k. , but M.O. speeds snipment. Tak.es 7 to 15 days 10 
clur p.,sonal t hech before shipping_ 
Und•m•glNI b~11ts can be returned wi thin 10 days for lull refl!lds. Ulinois residents adll S1/1% 
sales ta 

O.E M, PRI CING AVAILABLE. DEALER IN QUIHY INVITED 

P.O. Box 906 Phone:S. C. Digital Aurora . IL 60507 (3 121 897-7749 

Fea1uies: Model 3SPC 

The Phone Link Acoustic Modem 
Sleek . . . . Quie t . . ..Reliable 

U.S. ROBOT ICS INC . 

203 N. WAB A SH 
SUITE 1718 
CHICAGO. ILL 60601 

(312) 	346-5650 
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Circle 199 on inquiry card. 

8088 PROCESSOR 
Add new processing power to your S 100 bus system . Add 
th e LDP88 processor to your system and rea lize performance 
on ly available w ith minicomputers previously. The LDP8 8 
uti lizes the Intel™ 8088 processor which is fully compatib le 
w ith software written for the 8086 . 

LDP7 2 FLOPPY DISK CONTROLLER 
The LDP7 2 off ers the following advanced leatures: 

• 	 Softwa re selectable single or double density 
• 	 Software selec table mini or standard floppy disk 
• 	 Onboard data separat ion for data re liability 
• 	 Controls up to 4 double density , double sided f loppy 

disks for up to 4M bytes of storage 

86-DOS™ 
86-DOS, Seattle Computer Products 8086 opera t ing 
system, is now avai lable for the LDP88 w it h a BIOS for the 
LDP88, LDP 72 combination . 

86 -DOS $195 

Part ial Kit Full Kit Assemb led & Tested 
LDP88 $199.95 $3 4 9 .99 $399.99 
LDP72 129.9 5 219 .95 274.95 

Maste rCharge and Visa accepted {Visa add 4 %) 
(Mass. residents add 5 % sales taxi 

LOMAS DATA PRODUCTS 
11 Cross Street 

Westborough, MA 0 1 58 1 
Telephone: (6171 366-4335 

06 ·DOS •:s a tfademar cf Seanle Computelf Products 

In tel 1s a u ademark of Imel Co1pota t1on 


IEEE-488 BUS 
SYSTEM BUILDING BLOCKS 
For Commodore PET/ CBM and other computers... 

TNW-1000 Serial Interface: $1 29 
I Cl'iat~n~ Olllpul OOIV 

TNW-2000 Serial Interface: $229 
I t:l'lanncl 1npul ana ou1pur 

TNW-2320 Dual Serial Interface: $369 
2 chtinnels m!J'.11 and au1 p~11 plus RS ·232 can1rol hne'.i 

TNW-103 Telephone Modem: $389 
A.um :ms.....et/aU1o ! !1111 Use w 11h DAA 

PT ERM: A progrnm Ihm 1umi, ,_.rn,11 PET m10 ~ 'cm1mal 
(USC w•I~> TNW-2000. TNW-2J2D. O• TNW 1031 

SWA.P: ftllO'.us s.1ora90 ol up Co 8 ptogmms 10 PET 
memory al o" c B~rn I.hem'" :m,,. () t(,1•t 

PAN: A sQph1s.l1Caled Cfi?c1ronic mfl•J mog:rom 
cusc w lh TNW· lOJ~ 

SOFTWARE 

Wrlle or ca ll lor lnlormaUon today: 

TNW TNW Corporallon 
3.351 Hancoc.k St.reel 
Son OIOJIO CA 9~ 1 10 

(714) 225-1 040 

Usti11g J co11thwed: 

HACK , WINOOW. DOOR ,, 1 , 3,3 ,,, I 
N A DBSERT , ROAD . MOUNTAINS. 
DESERT , WNES , 2 ,4, 2 , 2 , 2 ,0N A D 
IRT PATH , MINER ' S SHACK . ROAD 
. MOUNTAINS ," W ", 5 , 1 , 4 , 2 , 2 

2ll.0 DATA 0 A DIRT ROM , MOUNT AI 
S . P~Tn . DESERT. TOWN , NE S , 

2 , 7 , 3 , 2 , 5 , I A GHOST TOWN , SI\ 
LOO , " N ", 1 , 6 , 4 ,,, IN A SAL 
OON ,, W , 1 , 5 , , , 

2120 DATA AT THE SUPERSTITION MO 
UNTAI S , ROAD . DESP.RT , S N , 4 , 
4 , 2 ' 2 , 2 , AT WEAVER Is EEDLE ' , 
NS , 1 , 9 , 7 ,, 

2130 DATA IN A NARROW DEFILE , BUS 
HES . CAVES ,H NS ", l , 11 , 10 , 12 
, 8 , IN A SMALL CAVE ,, E , 1 , 9 
, ,,, BEHIND A BUSH , BUSH. , W 
, 1 , 9 ,,,, IN A BOX CANYON , BUSH 
ES . TREES . BOULDERS , II s II, 4 
, 12 ,1 2 , 12 , 9 

2140 DATA IN FRONT OF A HIDDE M 
I~E , MINE SHAFT , ES W, 8 , 14 , 12 , 
12 , 12 , IN THE MOUTH OF A DIM 
MINE , MINE SHAFT , EW ,1, 15 , 13 
, ,, IN A MINE , DARK TUNNEL , EW 

, 6 , 16 , 1 4,, 
2150 DATA AT THE END OF A TUNNEL 

, l:RON DOOR ," W ", 1 , 17, 15 ,,, 
IN A LARGE CHAMBER , IRO DOOR 
, WNES , l , 16 , 19 ,18, 20, IN A MAZ 
E OF TUNNELS ,, NSEW , 6 ,1 8 ,1 8 , l 
8 , 18 , IN FRONT OF A PIT,DARK 
HOLE , " S ", 7, 23 , 17 , , 

2160 DATA AT AN INTERSECTIO , , " 
SNW",6,, 22 , 17 , 21 , IN A DEAD E 
ND TUNNEL , , E ,8, 20 , , ,, I A 

BLOCKED TU NN EL , , N , 8 , 20 ,, 
, , AT THE BOTTOM OF A SHAFT , W 
ALL , S , 8 , 24, , , 

2170 	 DATA IN A TUNNEL ,, NS , 6 , 23 
, 25 ,,, AT THE END OF A TU NEL 
, LADDER ," N " , 6 , 26 , 24,,, AT 
THE TOP OF A LADDER ,,,6, 1 , 25 
',

2180 DATA SADDLEBAGS , 2 , 1 , MULE ,, 3 
, BURLAP SACK , 4 , 14 , SHOVEL ,4, l 
, RIFLE , 4 , l , MAP ,1,-25 , GUN , l , ­
l , CARROTS , l ,- l , BOX OF RIFLE 
BULLETS , l , - 6,WHISKEY BOTTLES 
, 2 , 6,KEYS , 1 , - 6,PI LE OF BONES 

(MINE) , 2 , 8 
2190 DAT,\ LANTERN , 2 , -8 , JAR OF' LI 

QUI D, l , -11 ,* SPANISH COI S*, l 
, - 10 , *TOURQUOISF. * , l , -23, SIL 
VER# , l , -21 , GOL0# , 1 , -22 , MATC 
HES , 1 ,-14 , CRATES , 3 , 17 , OTE , l 
r -1 7 , PAP 8R , 1 , 6 , I ND I ANS / 1 11 

2200 DATA ORE CANT ,, 14 , 8ED ,, l , ST 
GN ,, 5 , 9ROKEN GLASS ,, 6 , TARLES 
,, 6 , CH/\IRS ,, 6 , ROCKS ,, lO , WOOD 
EN RAILS ,,15, CACTUS ,, 2 , TRAP 
OOOR ,, 26 

2210 DATA GO , ENT , RUN , QUI , DIG , CL 
[ I 1 NV , .Tur-1, DRO , GET , EXA ' RE/\ , LO 

O , MOV , CAT , Clll\ , T.P.A , RTD , PUT , PL 
A, PTC , PUS , PUf, , 110 , 0PF. , CLO , GT 
v, BUR , Lr G , PH T ' RRE , rrrr UNL , LOI 

C , TAK , LIS , SAY , PEE,LOA,UNT , FO 
L, POU , EAT , OR , SOU , f.AS ,W ES 

listi11g 1 corr li11ued on µage 280 
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microcomputer. 


0Ltr l;11cs1 tv1P/ M''' t·nhancc· J'c·rli•rm 111<11"<" d1 ;111 (>l\ L" t;"k from h ' lL" invi te:< yuu Ill sec for )Pllr· 

nwm l'll:lhlcs th.:: Oyn;1hy1c 'iOl.\ I he ,,;1 mc (Pl1~ ,le•. ,.L·lf'. Ju,1 Sl'nd dw «nu pun h.: I, 1\\' 1.1' 

rnicn>C<>m pull'r family in handle Ll'ading ,·dg,, capah1liri,·s. P. t\ Iich:wl 5.:ash, ,1,., \'icL' Pr,·,.i,kni 
L'tt.:h l simu!t:mcous r;isks inirhtL•d including [)J\IA f.,r fasrt'r rhru ·pll!. ,,f larkcring . flynahyrL·. 
hy as m;my ;1s t·igh1 con,,olo. l\' J ,··;1hcad f.,r quickn 1'J'lT:ll< ir 115 li1dl'pe11dl'11 t:L' Drive, Men lo 

For t'Xampll' . Dynahytc\ Il l' \\' l '11ll'\' :md i11dt' J'c11d L·nt .;pnolint.: lo Park. C 1l iforn i :1 ~-1(12) \\ 't." 11 
11usincss tvlanagcr applic11inn :Kn 1111 mi>J a1c :1' many a,. s1x1<·c·n «1111 tacr you rn arranl-!L" tnr a km<> n· 
snfc\\'are cm he used fi lr an« llmring diffc·rc· n i J'ri111,·r, liir <•U IJ 'lll llc·xi · ~•rat ii 111 '1f, 1ur rL·m: 1rk ahll' t1l'\\ ' 

fnncrinn' hy "t' \'C ral l'PLTill(>r,, hiliry Addi1 i1 •11all\'. ilw DynahyrL· 111 u lt i· task i11g. multi-usl'r mien >l:om­
whi le \\'o rd prn ·cssing t1r (>dwr 5 :\\~ micru,·rn11pu1l'r f;m1ik nffc rs purcr_ If yuu ; 1rl' in :1 hurry. cdl 
1; 1sks arc ht'ing perfornll·d hy other u1-- 11' IJ(,I\1 H .:: 1 p;1uty us;H (,' '\Cl) 227-H k lflor in Calif;1rni;1 
nrwra wrs And t'ach user c m Ii ·, hard 11 • h...11,·1\· - ", D\'na· t41'i1 L<> -Hl'2 I. 

PROVE IT! 
r ----------, 

n ~.... ~\\ Uh" Ihm 1'11 .. t'lll1.1 1l,t.'\.I .\H'/ .\I r •1 1111111c '~ll I)\ JLih\ h · .. i\."\\'I l .1 1• 11 h L11 

Ullt"r1'11. tHU l ' ll llT' h.mllll· .. mul11 1•lt• 1.1-..k... It ' h. thl IP h.·IJ... , ,. ,, HJ\ ... Ill.Ill,· m .l n •·I I 

lt illl~ 'l l h:r' '( l .,.. h ,11hu. I 


LJ I .m1 tnll·r.. -...,l ..·r..I m \'11111 , !J .. k,·n,·. 

U w111-t: lw ... h ·r t"; 1rtnt ll!t' rnl,lul..·
I I

IJh. 1hl lli...k '-l ' r"n ~11 

Cli\·,· rnc .1 ,·:111 :111d .... ·1h l m<" 111l.,rr11.111n 11 

Na rnl' __________________________I I 

Tid,·------------------------- ­
C1•1111';111y _____________________I I 

~l rl"<' l t\ddrc~' 

C1t\' ______________ :::; 1.1 1c ____ 711'----­I I 

l'h11n,· ____

L .J 


n1111nn111·15 
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Listi11g 1 conti11ued: 

2220 

2230 

23 00 

2 HO 

2320 

2330 

2340 

2350 

2360 
2370 

238 0 

2390 

2500 

2510 

2520 

2530 

2535 

2540 

2541 

2550 

4000 

4010 

4020 

4100 

411() 

41 20 

4130 

4140 

4150 

9999 

Vfl\B 24 : TNPlJT " 00 YA WANT 
TA ·my AGIN? "; QM$ : IP LEFTS 
( QM$ + " ", l) = " Y" THEN RUN 

POKE 3 4 , 0 : POKE 35 , 2 4: HOME 
NEW 

PRI!T "TRY BXAM ' NIN THIN ' S . 
" : RETURN 

PRINT " ROADS GO PLACES .": RETURN 

PRINT "MAYBE THE TRAIL GOES 
SUMWHA.R . II : RETURN 
IF 0$ ( 5 , 3 ) < > " l " THEN PR INT 

" YA GOT A MAP? ": RETURN 
PRINT " TRY ' FOLLOW . I II: RETURN 

IF VAL (0 $( 1 , 2)) = L THE 

PR INT " THE MULE LOOKS THI 


": RETU RN 
GOTO 2300 
PRINT " KEEP GOI I. II: RETURN 

PRINT " IT'S SLIPRY , BUTCHA 
MIGHT MAK E IT DOWN .": RETURN 

PRINT "THIS HERE ' S A MINE , 
YA KNO\'i . II: RETURN 

IF J = 7 THEN T$ = "THEY TA 
STE PURTY GOOD . ": RETURN 
TS = " CA ' T DO THAT . .. WEIRD 
0 ! '': RETURN 

I PUT II SURE? " ; QM$ : IF LEFTS 
(QM$ + " " , l) < > "Y" THE 
39 0 

INPUT " NAME? "; QM$ : QM$ = " LO 
G/ " + QMS : ONERR GOTO 4100 

PRI T "OP EN " QMS : PRINT " WR 
ITE "QM$ 

PR I NT L " t II CL " , " L N II , " IN " , "LM 
It I lt ult I uu 1 "I II IM 


FOR X = 0 TO 32 : PRINT 0$(X 

, l) ", " 0$ ( X, 2) " , "OS ( X, 3) : 

PRINT " CLOSE " QM$ : POKE 
, 0 : PRINT " SAVED! ": GOTO 

POKE 216 , 0 : PRINT " CLOSE 

NEXT 

216 
390 

" Q 
M$: EE = PEEK (222) : IF EE= 
2 OR EE = 3 OR EE = 11 THEN 

PRINT " BAD AMF: . TRY ANOTHE 
R. " : GOTO 80 

IF EE = 6 THEN PR INT " NO F 
ILE AMED " QM$ : GOTO 70 

PRI , T " >>> DISK PROBLEM . ER 
ROR 	 H"EE : GOTO 70 

POKE 21 6,0 : PRINT "CLOSE "Q 
M$ : EE = PEEK (222) 

I F EE = 2 OR EE = 3 OR EE = 
1 1 THEN PRINT " BAD NAME . TR 
Y ANOTHER . ": GOTO 25 20 

IF EE = 4 THEN PRINT " DISK 
WR I'l'E PROTECTED ! " : GOTO 2 5 2 

0 
IF EE 9 THEN PRINT " DISK 
FULL !": PRINT " DELETf': " QMS: GOTO 

2520 
I F' EE = 10 THEN PRINT " FIL. 

E LO CKED ! (AND I T)IDN ' T DO I 
Tl) ": GOTO 390 

PRINT ">» DISK PROBLE ER 
ROR 11 " EE : GOTO 390 

END 
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tOMPUlER SIW[GIES INllRACllVl COMPUHRS 
srRING\IMLEY 91 ~ 35(, ;;;o ~OUSION : 11 ;;~ 5;!~: 
CO MPUTERLAND KllL OGG COMPUTER l ~C 
Cl•RL[ PLACE 516 ;~z-?262 Afill[ [ 910 &:J ;;s~ 
BUffi\LO i 16 •831f> 6511 M.IC RO-MIKE·s 
OIC IBYH srsnMS AMAFlll LO 806 3;2 3633 
N[WY0HKCl 1V?2 .889·81J(I MUTUSOU O&llEC M 
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Computer Bismarck 


Pete.r A An.soff, 5441-10 Sheffield Ct, Alexandria VA 22311 

. .. the next few years will see a massive influx of 
computers into serious war-gaming. 

- The General volume 16, number 3 

Ever since the advent of the war game as a hobby in the 
early 1950s, the marriage of the war game and the com­
puter has been a recurring topic of discussion in 
periodicals and at gaming conventions. Certain aspects of 
designing and playing war games appeared to be natural 
applications for the computer- recording and 
manipulating large quantities of data, simulating in ­
complete intelligence in a two-player game, and record­
ing and storing games in progress. The design and 
publication of war games is, however, a commerical field 
like any other, and until recently, the high cost of the 
hardware and software involved sent the average war 

At a Glance 

Name Computer 
Computer Bismarck Apple II with 48 K bytes 

of memory and one disk 
Type of package drive 

Historical-simulation 
game Documentation 

Sixteen-page booklet, 81/2 
Manufacturer by 11 inches (22 by 28 

Strategk Simulations Inc cm), plus printed charts 
POB 5161 

Stanford CA 94305 Audience 
(415) 494-0557 	 Game enthusiasts, high 

school and older 
Price 

$59.95 Additional comments 
A somewhat different 

Format version for the Radio 
5-inch floppy disk Shack TRS-80 with 16 K 

bytes of memory and a 
Language cassette interface is 

Applesoft BASIC available for $49.95 
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gamer back to his manual unit-strength roster sheets with 
a sigh of "what if." 

Although Star Trek and other computer "war games" 
have been in existence for some time, attempts to apply 
computers to a serious historical-simulation game are 
relatively recent. (The quotation above, taken from an 
article entitled "Panzer Dreamer," was published as 
recently as September 1979.) Simulations Publications 
Inc (SPI), a major war game publisher, announced in 
April 1979 that it would soon market a line of Radio 
Shack TRS-80 "game assistance" programs that could be 
used to speed up manual play of specific SPI games. SPI 
has also designed and published some general-purpose 
software including a range algorithm for use with the 
company's standard hex-grid maps. 

In January 1980, however, the small California firm of 
Strategic Simulations Inc published a game called Com­
puter Bismarck-and the war game hobby entered the 
computer age. This game represents a milestone in the 
development of commerical war games. 

The Game 
Computer Bismarck simulates the breakout of the Ger­

man battleship Bismarck into the North Atlantic in 1941, 
and the massive British naval and air effort to locate and 
sink the Bismarck. (The version for an Apple II with one 
disk drive and 48 K bytes of memory is the one being 
reviewed here. ) The game can be played in two modes; as 
a two-player game with one player commanding the 
Bismarck and the other the British forces, or as soli taire, 
with the player commanding the British forces against the 
wily efforts of "Otto von Computer." In either case, the 
objectives are the same: the British must sink or damage 
the Bismarck while protecting their merchant convoy 
routes to and from North America, and the Germans 
must avoid being sunk while disrupting convoys and 
possibly sinking British warships. 

The game begins with all forces located as they were at 
1200 hours on May 22, 1941. Play proceeds in turns, with 
each turn representing four hours of time. During a turn, 
each player enters movement and search commands by 
keyboard for each of his ships and aircraft. A color map, 
displayed on the computer video screen, shows the loca ­
tions of friendly forces and of enemy forces tha t were 
spotted in the previous turn. 

After all orders have been entered, the computer car­
ries out all movement simultaneously and determines 
whether opposing forces have sighted each other . Com­
ba t can result when opposing forces find themselves in 
the same map square. Combat resolution (including 
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aerial bomb/ torpedo attacks, surface gunfire / torpedo at­
tacks, and submarine attacks) is done by the computer, 
and damage points are assigned to the forces involved as 
appropriate. Damage cumulatively reduces the speed, 
firepower, and / or the structural integrity of a ship . The 
number of hits required to sink a ship varies with the 
characteristics of the particular ship and the amount of 
damage it has sustained in previous combat. 

Once combat resolution is completed, another tum 
begins and the cycle is repeated. Factors such as weather 
(which affects searching), ammunition expenditure, and 
reinforcements are monitored by the computer and in­
troduced into play as appropriate. The game ends when 
the Bismarck is sunk.. when one player has accumulated a 
lead of 30 victory points, or after the 0800, May 27, 1941, 
turn. 

Physical Description 
Along with the program floppy disk, the Computer 

Bismarck package includes two plastic-coated mapboard 
charts for move plotting, a sixteen-page rulebook (con­
taining strategy suggestions and historical background, 
as well as the game rules), a set of data charts, a setup 
sheet, and two grease pencils for use with the mapboard 
charts. The printing and graphics are of professional 
quality throughout. The components are packaged in an 
unnecessarily large, but attractively illustrated, box. All 
in all, the game is an excellent physical product. A minor 
irritation with the graphics is the use of three-digit 
twenty-four-hour clock times on the turn record chart 
(eg : "400" instead of the more proper "0400" to represent 
4 AM). 

At last ...~ 

Typewriter 
I 

Int~rface! 


Turn your electric typewriter into a low cost, high 
quality hard copy printer. 1 Vear Warranty 

Dynatyper- the patented ' RDl- 1/ 0 Pak is fast becoming the industry 
standard for typewriter output . Why? Because: 
1. It lakes 2 mi nutes lo init ially install and 5 seconds to remove or 

replace. 
2. You do not have to modify your typewriter . All factory warran ties 

and maintenance agreements on your typewriler wil l be honored. 
3. You can use lt with all powered carriage return typewriters tha t 

have U.S. keyboard. Our Model I works wit h all non Selectrics and 
our Model II works wit h Selectrics. Conversion between models 
takes 2 minutes and the kit (26 pl ungers) Is available fo r a nominal 
cha rge. 

4. You don' t have to lug around a bulky prin ter when you travel. II 
the re is a typewri ter al your destination, you can install the light 
(3 lbs.) I/ 0 Pa k In just 2 minutes. 

5. Same inte rf ace for TAS-BO, Apple and GPIB. Centronl cs and Pel 
compatible Interfaces are avai labl e in third quarler 1980. Electric 
pencil avai lable. 

S. Delivery : Stock lo two weeks. Price: $499. for the complete syslem, 
FOB Rochester, Domestic. 

Over 1000 In operation today. VISA and MasterCard accepled. 
Call Ken Yanlcky at 716-365-4336, or write: "Dept. B" . 

1ROCHES IER DATA 
3100 Monroe Avenue, Rochester, New York 146 18 incorporated 
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Game Evaluation 
The promotional literature for Computer Bismarck 

claims that ''without the drudgery of the organizational 
overhead of paper-and-pencil games, your mind is free to 
develop and test sophisticated search, combat, and 
logistics strategies . . ." (Campaign, nnmber 79). Regret­
tably, this claim is largely untrue. Although Computer 
Bismarck does relieve the player of many of the paper­
work aspects of conventional wa.r games, it introduces 
new problems that can actually increase the time required 
to complete a single turn . 

The mechanics of Computer Bismarck are based 
almost entirely upon those of the conventional war game 
Bismarck, published in 1979 by the Avalon Hill Com­
pany. While the designers of Computer Bismarck wisely 
chose not to adapt the detailed combat mechanics of the 
Avalon Hill game, the movement and search procedures, 
orders of battle, and capability factors assigned to the 
ships and aircraft are derived almost directly from the 
Avalon Hill version . There is certainly nothing wrong 
about this; indeed, it was probably wiser to adapt an ex­
isting design rather than use a new and untried system 
(although it would seem proper as a matter of courtesy to 
acknowledge that the game was based on an Avalon Hill 
design). 

The fact remains , however, that the original game was 
designed for manual play, and its search procedure­
moving ship counters on a playing board-was 
reasonably efficient for that medium. In Computer 
Bismarck, ships are moved by entering the square-by­
square track that each ship is to fol!ow, consulting the 
mapsheet each time to verify the square coordinates and 
checking the rules for convoy destinations and other 
details. This can be rather time-consuming, as the British 
frequently have thirty-plus ships in play, not to mention 
aircraft. It a lso causes a player to become mired in the 
details of individual ship movement to the exclusion of 
strategic considerations. Computer Bismarck also 
perpetuates the irritating system of ship movement rates 
which, in the Avalon Hill original, was apparently scaled 
so that the map-board would fit exactly into the box. 

The failinss of Computer Bismarck can be summarized 
by saying that it does not take advantage of the 
possibilities offered by the computer . For example, it 
would have been relatively easy to design a movement 
system based on the target square principle; ie: a ship 
would b~ ordered to proceed to square X and patrol there 
until further orders are given. The convoys could also be 
"programmed" to steam toward their destinations unless 
ordered otherwise (eg: to avoid the Bismarck). These 
changes would also have made the game much more 
realistic . Also, the task force system used in the Avalon 
Hill game could easily have been adapted to the computer 
version, increasing both playability and realism. 

Instead of thinking along these lines, the designers of 
Computer Bismarck chose to retain the conventional 
pencil-and-paper system of the Avalon Hill game; by 
doing this, the designers precluded many of the advan­
tages that computerization might have provided . It is dif­
ficult to believe that they couldn' t have done better. 

ln all fairness, it should be pointed out that the com­
puter version does offer one unique advantage : the 
possibility of solitaire play. Preliminary play testing in­
dicates that "Otto von Computer" is indeed a skillful op­



Software for the Apple II and Apple II Plus~=c 


ASTEROIDS IN SPACE" 
8y 81uce Wallace 
An exci t1nr. space action game' Your space ship is 
llavel ing 1n the middle ol a shower ol asltro1ds. BJast 
lhe asteroids w11h lasers. bul t>ewa1e - big asteroids 
1r a~menl mlo small astero1ds1The Applegame paddles 
allow you 10 1otate our space ship, hre its lase1 gun. 
and g1 ~e 11 lh ru sf to propel it th rough endless space_ 
from time lo lime you •mll encounter an alien space 
ship whose mission is lo dest1oy you. so you 'd betler 
desf roy 1t f1rstl High resolul1on graphics and sound 
ellecls <idd to the arcade 11e exc 1temenl thal this 
pror,ta mgenerates Runs on any Apple 11 with al least 
32K or RA d and one disk drive -<.;': 

On Disketle - S19.95 ' 

-~ 
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FASTGAMMON'" By Bob Chnsltansen. 
Sound. h1 res. color. and musical cartoons ha~e 
helped ma e this the mosl popula1 backgammon 
playing game fo1 the Apple II But don 't let these 
entertaining features lool you - fASTGAMMON 
plays serious bac gammon Runs on any Apple II 
with at leaSI 24K of RA M. 

Cassette • $19.95 Oiskette - $24 .95 

BATILESHIP COMMANDER'" by Erik Kil and Matthew Jew. 

G #fttn a ·9 $ i' 
A game of strategy_You and the computer each start out by positioning live ships of 
d1Herent sizes on a ten by ten gnd.Then the shooting starts.Place your volleys s~ ollful ly 
- acombina tion of logic and tuck are 1equ11ed to beat the computer . Cartoons show 
1he ships sinking and an nounce the winner. Sound effects and flashing lights also add 
to the enjoyment of the game. Bo th A.pplesofl and mleger BASIC versions are included. 
Requires at least 32K of RAM_ 

Cassette - $14 .95 Diskette - $1 9.95 

ASTROAPPLE'• by Bob Male. 
Your .~pple computer becomes your astrologer. 
generatmg horoscopesand forecasts based on the 
compuled pos1t1ons ol lhe heavenly bodies This 
prog1am offers adelightful and stimulatmg way lo 
enlertain friends. ASTROAPPLE produces natal 
horoscopes (birth charls) for each person based 
on t11s or her birth data_Any two people may be 
compared for physical. emotional. and intellectual 
compahb1hly. The program is written m Applesolt 
BASIC wrth machine language subroutines. II 
requi res either RAM or ROM Applesoft and at least 
32K ol memo ry. 

Cassell~ · $14 .95 Oiskelte - $19.95 

BABBLE.. by Don Worth. 
Have fun with this unique software. You write a 
story. entering it as a BABBlE program. As you 
'Nnte the story you specify (erta m words to be 
selected by lhe computer or entered from lhe key ­
t>oa rd at e~ecut1on time. Run lhe prog1am and 
watch BABBLE converl your story inlo an often 
hila rious collection ot incongrui ties. The ways m 
'Nh1ch BABBLE can enterlain you are limited only 
to your imagmat1on. You can compose an 
1mpress1~e pohltcal speech or wnle poet1y. You 
can plan a dinner menu. You can even form 
images on lhe screen or compose musical tunes 
w1lh the help of BABBLE. The casselte version 
1equ11es at least 16K ot RAM and the diskette 
\•ersion requ ires at least 32K of RAM . BABBLE 1s 
w111ten rn machme language and runs on any 
Apple tI computer 

BABBLE 
Cassette · $19 .95 Diskette • $24.95 

~ _ ~·:.c"~,: FRACAS'" by Stuart Smith . 
- ~.·- ; _; A Ja nta sl1c adventure game 11e no otherl Up lo e1ghl 

-, .. ' . ­ playe1s can parllcipate in FRACAS at the same time. 
F p ' ,.. i'.'-~ -· Journey 1n the land ol fAROPH. seaic h1ng for h1oden 

~ l\ , ~· · , treasure while warding off all sorts of unlnendly and 
~ ' .•,)i-.. -­ , dangerous creatures_You and your friends can compete 
' ~-~·· ~ -_:•'. with each olher or you can join forces and gang up on the 

r.1 _.:i_,.· --~ . :- ..., monsters. Your lotat1on 1s presented graphically and sound 
• =-- ; ~ - _ ellects enliven lhe battles. Save your ad~e nlure on diskette 
" .••.,,..,.... . . 'C' ­ :;a.:, 01 cassette and conbnue it al some other time. Both mleger 
•""''"""" / -- -'"'­ BASIC and Applesolt vers1ons included Requ11es at least 
"'"'""' ""'' :I 32K o RAM 

Cassetle - $19 .95 Dis ketle - $24 .95 L 
I 
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LINKER by Don Worth. 
Turn your Apple II or Apple II Plus into a powerlul and productive 
softwa1e development machine wtlh this supe1b linking loader/ editor 
package. UNKrn does the following and much more: 

• Dynamically loads and relocates sui tably prepared machine 
language progra ms anywheie 1n RAM 

• Combines a main program with subroutines. You can assemble a 
su broutine once and Ihen use 11with as many marn progiams as you 
wis h. 

• Produces a map of all lo.aded rnutines. giving 1he1r lo~at1on and the 
lotal length of the resulting mod ule. 

• Con tains ahbrary of sullroutines incl udi ng binary mull1pl1cation and 
div1s1on. print lext strings. delay. lone generator. and random 
number generator. 

Linker works with vortually any assemble• fo r the App le If _Requ11es 32K 
of RA and one disk dnve. 

Dis kette - $49. 95 
Man ual Only - $19.95 

BENEATH APPLE MANOR'" by Don Worth. 
Descend t>eneath Apple Manor into an unde1 · 
ground maze ol corridors. rooms. and secre t 
passages 1n quest of rrch and powerful t1easur es. 
The dungeon comple.1 consists of ma ny floors. 
each lower le~el more dangerous than the last. If 
you can reach 1he lowesl level. you may even find 
the ultima te 001ecl of your quest. the fabled 
golden apple of Apple Manor .Strategy isextreme­
ly important as you deal wdh avariety of monsters, 
each with rts own characlenstic s. Written 1n 
1ntege1 BASIC with machine language su b­
t0ulines. Re<1uires mleger BASIC and at least t6K 
ol RAM on cassette or 32K of RAM on d1skeUe. 

Cassette - $14 .95 Diskelte - $19.95 

WHERE TOGET IT: Call us al (213) 344·6599 lor the name ot the Quality Software 
dealer nearest you. 11 necessary you may order direclly from us. Mastercard and 
Visa cardholders may place orders by telephone. Or mail your chec or bankcard~~~~~ui~~~~~~ numbe1 to Quality Sottware. 6560 Reseda Blvd.• Suile 105. Reseda. CA 91335.~ (2 3)W--0599 	 Calilarnia residents add 6\ sales tax_SHIPPING CHARGES: WithinNorth Amenca 
orders musl include $1.50 tor first class shipping and ~a ndhng. Outside Norin 

ow e.1clus1ve d1SH1butors lor pt0ducts trom The Software Fac tory. Newhall, Cal1torrna Amerrca the charge for airmail shipping and ha ndling is $5.00. Pay in U.S. 
• .l\oplt> It an.rl .Etople II Plus are 1radema1ks or Acn>U! Com(kl lt!• . toe currency. 

Circle 205 on inqu iry card . 285 



ol Conttol Dain 9400 Series . takes 
Shugarl· typo 8" cl>Skelles Good cond . 
may need some ser1w11ce. Inc• : da,a. . schem­
al1cs. etc 

Only ..... 1 299.00 ,., 
Buy 3 and SAVE BIG! 3/1599.00 P'""'""P~'1 

ponent; one hopes that he has enough crafty schemes in 
his repertoire to keep the game from becoming predict­
able. 

Summary 
•The field of computer war games has vast potential , 
and it is perhaps unfair to expect the first published ex ­
ample to be a fully developed product. Others, much im­
proved, are certain to follow; as of this writing, Avalon 
Hill has announced the availability of four "war games 
for home computers." (One of them, entitled Nortll 
Atlantic Convoy Raider, is described as "a computer 
simulation of the Bismarck convoy raid of 1941 ....")It 
is likely that Computer Bismarck will be remembered as 
the Tactics I1 of computer gaming-somewhat crude, but 
a fine effort and definitely a first. 

Conclusions 
•Computer Bismarck allows soli taire play against the 
computer. This a great advantage for the war gamer who 
cannot find suitable opponents. 
•The game is very attractively produced, including 
plastic-coated mapboard charts and a well-designed 
rulebook organized in much the same way as rulebooks 
from other war game publishers. This adds considerably 
to the pleasure in playing the game. 
•Movement of pieces in this game, which must be done 
one piece at a time, is time-consuming and tedious. • 

More CFR Spectacularslll 
Parallel Input 'Correspondence· SELECTRIC 

TYPEWRITER/PRINTER 


Foattucs 
• 15" Frame. 132 Columns 
• Takes Std. omce 


' Goll·8 ~11· Elemen1s 

• Parallel ··cenlroni~·T ype .. J:L Input 
• IBM 745 Prlnler Mechanism 

oUpper & Lower Case ASCII lnl 

, Used, Recandilioned Termi nals 

•I deal !or Word Pr,ocessing Comp1a1a. 
• Use as a lypewriler. faol Roady 10 Use: 

nuci1~cirro fU l,dloQ Cai(! lncl.1d('(I N Q lyi;til F.11~mc11I IPCt1Mlird 

"Ada !i1000 for H;in('! ln!J 6o PllC:'.)~11'11) . P.lr Sn1:POt•l{j Wt'u~n Oc!liH!'t'tJ 


...... IBM Techn ical Data rar "Selectric' . .... ........... $20.00,. ;._,1 

':II -GET OUR BARGAIN-PACKED PERIPHERAL FLYER!!- S 

DAISY KSR ASCII TERMINALS 
r-oarurrng. 

• 15. Frame. 132 & 156 Columns 
• 15 & 30 Cha rac1eu / Second 
• Dual Pitch (10. 12 Chars./ lnch l 
• Diablo .. H~lype" Prfnler 
•Plotter Funclion w/ 1/ 60"H & 1 /48"~ Sleps 
• Simple Rs.23Z.C ASCII 1/0 

1nclu<Jes Opernrnr"s. 1ns1ruet1ons. S~hem.u1n, E,~ 


A.no $3~ 1or S111pp1ng Cr;itg Pay Stupp1n-g on Oe11vl(!lv 


Syslem 75 Daisy Te1rmlnats ... 1 1499.00.., 

BARGAIN "FLOPPY" DRIVES----­
Removed !'Om se,_1ce. built by MP! Div 

011/g 
S659.00!!co 

War-Gaming-The Hobby 
Sho,-tly beforn the First World War, the noted 

science-fiction writer HG Wells published a book en­
titled Little Wars. It contained a set of rules for 
simulating historical battles and campaigns using 
model soldiers on tabletop battlegrounds. From that 
point on, miniature war games acquired a troop of 
devoted followers. 

A new type of commercial war game was introduced 
in 1953, when Charles S Roberts published Tactics. 
Tactics was a board game in wllich the opposing 
forces, represented by cardboard unit counters, were 
maneuvered over a gridded map. Each unit was rated 
according to its combat and movement ability , and 
battles were resolved by comparing the strengths of 
opposing forces and applying a luck fact::ir via die roll. 

Tactics was quite successful (a revised version , Tac­
tics II, is still on tile market today) , and other games 
soon followed . The majority of tile early titles dealt 
with historical actions sucll as Gettysburg, Waterloo, 
and the Battle of the Bulge. The Avalon Hill Com­
pany, founded by Roberts in 1958, was for many years 
the only professional publisher of commercial war 
games. In 1970, Simulations Publications Inc began 
producing games and introduced a number of in­
novative design concepts. Avalon Hill and SP/ con­
tinue to be the giants of the war-game industry, 
altllough a number of smaller firms have since ap­
peared. 

There are currently several hundred war game titles 
in print, and sales are climbing toward a million games 
per year. Game topics range from the campaigns of 
Alexander and Caesar to World War II, Vietnam , and 
even to the intergalactic struggles of the distant future . 

Information about the war-gaming hobby can be 
obtained from the many publications on the subject. A 
few of the most useful sources are listed below: 

Book; 

The Comprehensive Guide to Board Wargaming, by 

Nicholas Palmer, published in paperback by McGraw­

Hil/ , 1979, is an excellent introduction to the subject, 

although some of the game reviews are already dated. 

Magazines; 

Campaign (POB 896, Fallbrook CA 92028) is a 

respected source for game reviews, strategy articles, 

and other features. 

The General (published by the Avalon Hill Company, 

4517 Harford Rd, Baltimore MD 21214) is limited to 

coverage of Avalon Hill games only, but it is very 

good on the subjects it covers. 

Strategy and Tactics (published by Simulations 

Publications Inc, 257 Park Ave S, New York NY 

10010) offers a complete, ready-to-play war game in 

each issue, as well as historical articles and general 

gaming information. SP! also publishes Moves, which 

is devoted mainly to game design and strategy , and 

Ares, which covers the relatively new field of science­

fiction l fantasy war games. 




CP/M* compatible software 

SYSTEM MAINTENANCE----­
DIAGNOSTICS I: Easilv the most comprenensiYe set ol CP/M rompalible 

system check·out programs eyer assembled. Finels hardware errors in \'OU I 
system. conlirms suspicions. or just gives your system a clean bill ol health. 
1CS\S 
• Memory • CPU (8080/ 8065/ 280) • Terminal 
• Orsk • Printer 
To our nowledge 1he CPU 1es1 is lhe lirst ol Its krncl anywhere 01agnos t1 cs I can 
help you lrnd problems oefose they become ser ious A ~!l set ol d1agnos11c 
rou11nes are a must m ariv program library 

inimal requ;rnmenis 24K CPIM. Supplied w11h complete user manual 
$ 60 00 Manual alone s15.00 

ACCOUNTING - -------
AccouNTs PAYABLE/ RECEIVABLE: A complete. user onented package 

which features 
automatic postings IO gemllal ledger (optional) 
accounts payatJle • check prrnling with invoice • rnvo1ce aging 
accounts receivable • progress billing customer statements 

• partial invmce payments 1nvo1ce aging 
The entrre package 1s menu dnven aml easy to learn and use. It incorporates eiror 
checking and excellcm usc1 displays This package can oo use(I stand alone or 
wllh the General Le(Jger below 

Suppl ied wilh e~lensive user manual : $200.00. anual alone· $20 00. 

GENERAL LEDGER: A complete. use• oriented package whrch features 
Accep1s pos11n.gs rrom external programs (i e. AP/ AR above! 
Accepts d11ec1 1v emerecl postings 
Ma1nta1ns account balances for cuirent month. quarter. and year and p1evious 
1h1ec Quarie1s 

• F1nanc1al reports. 1nal Oalance. mcome sta temem balance sheet. and more 
Complelely menu driven an!l easy 10 learn ancl use. Excellent displays ancl error 
checking lor trouble free operauon Can t>e used siand alone or with Accounts 
P;iyable/Rece1vatJle above 
Supplied with e~1ens1ve user manual· S200 00. Manua l alone S20.00 
Boin reQuire 48K CP/M. terminal with cursor positioning, home and clear home. 
one 8" disk or Two 5" disks. CBAS1C2 require!l. 

TEXT PROCESSING:-----­
TFs- Text Formatting Syslem: An extremely powerful lormaner Moie 

than 50 ccmmands. Supports all major features including: 
• left & right margin 1usti fica11on • user defined macros 
• dynamic insertion from drsk file • underlining and backspace 
TFS lets you make multiple copies or any red. Fo1 example· Personalized lorm 
leners complele with name & addrnss & other insertions lrom a disk lile. Text 1s 
not limited 10 rl1e size of RAM making TFS perlecl !or reports or any big 1ot:J 

lext 1s entetecl using CP/M standard edi tor OI most any CP/M compalible 
ed110r TFS will hnk complete ly with Super·M·Lisl making personali1e!l 1orm 
teneis easy 

FleQU1res 24K CP/ M 
Supplied wllh ex1ens1ve user manual S85 00 Manual alone S20 00 
Source 10 TFS in 8080 assembler 1can be assem~led using s1andaHI CP ·M 

assembler! plus user manual S250 00 

MAILING LIST- -----­
SUPER-M-LIST: A complete. easv 10 use mailing list prO{lram oac age 

Allows ror 1wonames. two adoress. crty s1a1e. zrp and a three d1g 11 co~e held for 
added llex1tlll11y Super·M-L1s1 can sort on anv held and pro!lucc mailing labels 
direct lo printer or dis r11e for later pr inung or use by other p1ograms Super· 
L1s11s tne peffec1compa11ion10 TFS Han!lles 198 1Zip Codes1 

Requires 48K CP/M 
Supplied wnh complete usc1 manual S75 00 Manual alone S10 DO 

UTILITIES------- ­
Uti lity pack # 1: A ccllec11on ol programs thal you will lmr1 usclul a11!1 maybe 

even necessary 111 your dai ly r 1we d1d11Includes 
CMP Compare two l1les tor etiualily 

ARCHIVER Compacts many l1les rnlo one. use1ul when urun ou1ol d11ec1mv 
emrics 

SOR T In core sor t of variable length records 
XD1R Extended alp11atic11ca1 directory hs11r1q wnh groupings b1•common 

ex1ens1on 

--- PROGRAMMING LANGUAGES 
FORTH: a lull, extended FORTH imerpreter/ compiler produces COMPACT. 

ROMABLE code. As fast as compiled FORTRAN. as easy 10 use as interacli~e 
BASIC 

SELF COMPILING: lncluCles every line of source co~e necessa1y to recompile 
itself. 
EXTENSIBLE: Adds functions at will. 
Z80 &8080 ASSEMBLERS lnclu!led 
Single license. OEM licensing available 
Please specify CPU type: 280 or 8080 
Supplied with extensive user manual and tutorial : $150.00 
Documentation alone: S25.00 

ENHANCED 'TINY' PASCAL: we Still can 11 ·Tiny bu t rl's bigger ancl nener 
than evert This is the Famous Chung/ Yuen ·Tiny· Pascal wllh more features 
added Features inc lucle 
• recursive p1occdurcs/ lunc11ons •mteger anthmet1c · CASE 
· FOR lloopl •seQuenlia l dis 1/0 • one d1mens1onal arrays 
· IF . THEN .. El SE · WHILE · "PEAK & 'POKE 
• READ & WRITE . REPEAT u TIL • more 
Tmy" Pascal 1s fast Programs execute uo to 1en times raster than s1mlla1 BASIC 
programs 

SOURCE T001 We st ill cl1s1ribute source . 1n Tin{ Pascal . on each d1scc11e 
sold You can even recompile 1he compi ler. add lea1uies 01 1us1gain rns1g111 11110 
compllei construction. 

Tm{ Pasca l 1s per lec1 !or w11tmg tell processors. real time conuol sys1ems 
~ 1nual ly a.ny appllcat1on wt11ch requues high speed Flequires 36K CP/ M Suppl1e~ 
with 	 complete user manual and source on di scene $ 85 .00 

Manual alone· $1 0.00. 

-----SOFTWARE SECURITY 
ENCODE/ DECODE: Acomplete sollware sec:ur1f\1 svs1em fr.x CP/ M Eneode1 

Decode 1s a soph1sucateocolling prQ!Jram package whrch transforms data stored 
on disk into coded text which is complc1ely unrecognizable Encocle/ Oecode 
supoorts mu 111ple secur ity levels and passwor!ls A user defr11ed comtJinat1on 
!One bill ion possible! 1s used 10 code anti decMe alife.Uses are unlimited. Below 
aie a few examples 
• aa1a bases • general ledge r • mvenwry 
• payroll Illes · correspondence • accoun ts pay/ rec 
• programs • tax records • mailing lists 
Encode/ OecOd e 1s available 111 two versions· 

Encode/OecMe I prov1!les a level or securny suitable Im nmmal use 
Encode/Decode II prov1!les enhanced security !or lhe most deman!ling needs 
Both versions come supplied on disceuc and wi1h a complete user manual 

Encode/ Decode I S50.00 
Encode/ Decode II · Sl00.00 Manual atone· $1 5.00 

- INTERCOMPUTER COMMUNICATIONS 
TERM: a comple te mlercommunications package for l1nk1ng your computer to 

01he1 comp u1e1s Lmk either to other CP/M computers or to large 11mesharmg 
systems TERM is comparable to other sys tems but costs less. delivers mme and 
source 1s provided on disce11e1 

Wllh TERM you can sen!l and receive ASCII and Hex files tCO IOO . with 
1ncfude(f converlion program1•111h any other CP/ computer which has TERM or 
compat ible package. Allows real time commumcat1on oe1 ween users on separate 
systems as we ll as acting as umesharmg 1c1m1na1 
· Engage/ !l1sengage printer · error check mg an!l auto retry 
· terminal mode lor timesharing between systems •conve1sal ional mode 
• senC! files • receive Illes 
Requ11es 32K CP/ M 
Supplied with user manual and 8080 source code S110 00 

anual alone $1 5 00 

GP / M Rlrmats: 8" sott sectored, 5" Northstar, 
5" Micropolis Mod II, Vector MZ 

All Orders and General Information: 
SUPERSOFT ASSOCIATES 
P.O. BOX 1628 
CHAMPAIGN, IL 61820 
(217) 359-2112 
Technical Hot Line: (217) 359-2691 PRI t Fo1ma11elJ llsungs 10 p11 nte1 

PG L1s1s files 10 CRT a page a1 aume (answered only when technician is available)SuperSoftplus more "CP/ M REGISTERED TRADEMARK DIGITAL RESEARCH 
Reou11es 24 CP A 

Supplied vllh ins1ruc11ons on d1scc11e S50 00 First in Software Technology 
Ci rcle 207 on inquiry card. 	 !WT£ O.ccmb<:r 1980 28 7 
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Circle 208 on Inquiry card. 

REFORMATTER™ 

Now There Are Three! 

REFORMATTfR 'w diskette conversion software now includes 
3 programs for transferring information bidirectionally via nappy 
diskette medium: 

CP/M"' ~oec gives the CP/ W user 
complete access to DEC fo rmatted diskettes. Provides complete 
lacilities for file reorgan ization and directory maintenance along 
with editing capabilities . 

TRSDQS ~JBM gives the Radio 
Shack~ Mod II user complete access to IBM 3740 rormatted 
diskettes. Provides com plete faci lities for character trans lation, 
file reorganization and directory maintenance, along with editing 
cap<ibilities. 

CP/ M"''~IBM, the orig inal REFORMATTER ™ 
now available with enhanced leatures. gives the CP/ M·• user 
complete access to IBM 3740 formatted diskettes. Provides 
com plete faci lities fo r cha r<i cter trans lation. file reorganization, 
and directory maintenance, along with editing capabili ties. 

REFORMATTER "' programs require a multiple drive system 
with at least one 8" single density drive. 

REFORMATTER ' wis available at St95.00 per program. For 
deta iled information con tact : 

MicroTech Exports 
467 HamUton Avenue, Suite 2 
Palo Alto, California 94301 
415/ 324·9114 •TWX: 910-370·7457 MUH-ALTOS 

Dealer[, OEM discoun/.s available 
Cf'/M is a rcgistt·icd uodtmork ol DigMI Rese1>J<h 
RildJo Shack is iJ. registered tradcm~rk ol Tilndy Corp 

t "'1111 
c 1:11-:.•1.e• ~,."'oc 

Software and Hardware for 
Business Education entertainment 
Recent Arrivals: 
A STELLAR TREK the definitive Hi·Res color version of the classic 
StarrreJ( game. Three different Klingon opponents. Many command 
perogarives from use of weapons ro repair of damages. Need 48K 
Applesoft ROM Disk .. . ....... . ..... .. . ........ ... ..... ......... $24.95 
AaO S2 .00 U.S.155.00 Foreign shipping charge~ . 

VERSAWRITER II A drawing tablet. simply plugs into your game 110 
port. Trace. oraw, Oeslgn, or color any rype of graphic. Adds words to 
p ictures. creates scnematics. Computes Distance/ Areaof any f igure. 
NeeOs 32K Applesoft ROM and disk drive .. ..... A barg<Jln at... $249.95 
Adel ss.oo u.s.1s10.oo Foreign shipping c11arges. 

California residents add 6%. oon·r see what you want here. THEN write 
or can tod<1V for your ~REE softwore and hardware c;it;;Jlog, 

ooenruest1av-~noav ~ Vls.> I MMte<Charge 1•1ei.ome 

~M,,mo.>~ 

Garden Plaza $hopping Center 
9719 Reseda Blvd.. Northridge. Calif. 91324 Dept. 12 B 
TelephOne: !213> 349-5560 

Monster Combat 

Lee Chapel, 2349 Wiggins, Springfield 11 62704 

In the game Monster Combat, you attempt to win 
treasure from various loathsome creatures and leave the 
forest wi th as much treasure as possible- without getting 
ki lled in the process. This program, as shown in listing 1, 
was written in BASIC on a KIM microprocessor and uses 
less than 4 K bytes of memory. It is easy to change to 
almost any other form of BASIC. 

In the game, you are placed at a randomly chosen loca­
tion in a forest with a certain combat strength that is ran­
domly determined . Also, you encounter mons ters guard­
ing various tempting treasures and are given a choice of 
fighting them, running from them, or bribing them; greed 
and wit are certainly tested here. 

To fight the monster, enter a 1. When the program asks 
you for the number of combat points you wish to use, 
enter any number smaller than your combat strength (ie: 

Listing 1: Listing for the Monster Combat program. This pro­
gram is written to run on a KIM-1 microcomputer with BASIC 
and 4 K bytes of memory . It can also be modified to nm on a 
different machine or to generate a larger forest to explore. 

l REM MO STER COMBAT 
2 REM WRITTEN BY LEE CHAPEL 6/15/80 
5 DIMA00.10):PRINTTAB(20)"MONSTER COMBAT"' 
JO FOR!= !T09:FORJ = IT09:A(l,J)"' I :IFRND(I)> .75 

THENA(l ,J) "'2 
13 NEXT:NEXT 
IS X= INT(RND(l)•6+2J:Y=INT(R 0(1)•6+2) 
17 A(X. Y) =5:C == INT(RND(l )• !SOI + 500) 
20 GOSUB900 
25 PRINT"YOUR COMBAT STRENGTH !S"C:GOSUB400: 

!Fl> l ITHEN25 
30 IFM "'OTHENPRINT"YOU GET THE TREASURE FREE": 

GOT0495 
33 !FM"' IOOANDN = ITHEN880 
35 INPUT"DO YOU (l)FJGHT,(2)RUN, OR (3)BRIBE";K 
40 ONKGOT0300,350,635 
300 INPUT"HOW MANY COMBAT POINTS DO YOU WISH 

TO USE";K 
305 IFK>CTHENGOSUB600:PRINTC"COMBAT POINTS": 

GOT0300 
310 I== INT(RND(l )• JCJOI ):L = 2:C =C - K:K = K- .01•Q 
315 FORH = !OOOTOOSTEP-50:JFL • M< =KANDH>= ITHEN490 
320 L;L- .l:NEXT 
325 PRINT'"fHE MONSTER KILLED YOU."; 
330 PRINT"YOU LOSE EVERYTHING":PRINT"DO YOU WISH TO 

TRY AGAIN"; 
335 INPUTX$:1FLEFT$(X$, I)= "Y'THENRUN 
340 PRINT:PRINT"SO LONG.BETTER LUCK NEXT TIME":END 
350 I= INT(RND(I )• !2):1FI = l ITHEN325 

Listing 1 co11tirr11ed 011 µ"ge 290 
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for specific availability. 

OS-9 '"' LEVEL TWO MULTIUSER 	 and edi ted. 
1T,~:~~:::k,~gs:":~7er OS 6 8 0 9 :~:::~. ~:.::: :n:,::,::do::~::ons 


for t i m e::.han n~_or real- tune • Permits multiple input/output files . 

. c_or:trolappl1cat1onss·· OFTW.~RE0 Diskort<1pe$75 . 00 
• Soph1st1cated m~mory 	 D IWM sel (2716) $90.00 
management permits use 
of over one megabyte. 

• Versatile, easy-to-use input/output 	 OS-9 '~POWER

supports multiple devices. 
• NIX '"-like fil e structu re including 
hierarchical directories. pipes. fi lters. 
and byte-addressable random access fil es.TOOLS 
• Provides log-on password protection 
and user file security. 

r-~ · · 
• '-'<111 run on sma11. inexpensive 
systems with floppy disks and as little as 
32 1< memory. 
D $495.00* 

OS-9 '"' LEVEL ONE 

OPERATING SYSTEM 


Amultitasking real -time operating 
system for software development. 
process control and smaller 

m1.1lli-1.1ser applications. 
• Versatile input/output system can 
suppo1t multiple devices using 
interrupt-driven, OMA, or program­
controlled data transfer. Use rs can easily 
add additional l/O devices. 
• Tape or disk-based versions available. 
• Disk versions support UJ IX .. -like 
hierarchical directory structure and 
byte-addressable random-access files. 
• Memory management for single 
address-space (up to 64K). 

D Disk version 150.00* 
0 Tape version $95.00 

B SIC09 '" 
PROGRAMMING 

LANGUAGE YSTEM 

Extended BAS IC language 
compiler/interpreter 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 fo r 
structured programm ing: IF" . . . TH E 
. . . EL E. FOR . . . l::XT. REPEAT . .. 
UNTIL. WHILE ... DO, LOOP ... 

,NDLOOP. EX ITI F ... ENDEXIT. 
• Allows user-defined data types and 
complex data structures. F'ive bui lt-in 
data types: byte, integer. 9 digit 
fl oating-point, stri ng and boolean. 
• 	 Outperforms any other BASIC on any 

-bit MPU. 
• Avai lable on ROM. disk or cassette 
tape. Huns under OS-9 '" Level One or 
Level Two. 
O Disk or tape . 195.00* 

MICROSOFT 
6809 BA IC

S	tandard Microsolt BASIC opt imized 
for the 6809 and 0 ·_9•• . 

• Pour data types: integer. string, 
single precision and double precision 
floating point. 
• Program trace and edit capabi li ties. 
• Automatic line numbering and 
renumbering. 
• upports random and sequential 
file l/O. Full PRINT USING for 
formatted output. 
D Disk or tape $250.00 

0 -9 '" TEXT 
EDITOR 

INTERACTI E SSEMBLER 
. 

Compact Motorol~ compatible 
a~ser:ibler for mach in.e language 
piogiam de~el~pmen.~ . . 

• Operates _m batch mode or 
mteract1ve lme-by-lme mode. 

. . . . . ,. 
• Pac1lit1es for generation of 0 -9 
memory modules and system calls. 
• Pormatted listings incl ude syntax and 
context error checking. 
• Runs on OS-9'" Level One or 
Level Two. 
0 Disk or tape $75.00 
0 ROM set (2716) $90.00 

OS-9 ''" 

INTERACTIVE 


DEB GGER


F	aci li!ates testing and debugging of 
machine- language programs. 

• Includes common "monitor" 
funct ions: memo1y examine/change, 
breakpoints, display/change registers. etc. 
• Calculator mode evaluates ari thmet ic 
expressions in hex. decimal or binary. 
• Access to system commands. 
• Available on ROM, disk or 
cassette tape. 
C Disk or tape 35.00 
0 ROM (2716) $50.00 

BASIC 09 is a trademark of Motorola. 0 ·9 is a 
trndemark of Motorola and ~licroware '. U JX is a 
trademark of Bell Telephone l.<lbora tori s. 

Most software is available on HOM , 
diskette and Lape in versions for many 
popular 6 09 computers. Source listings 
and yearly maintenance/update setvice 
are sold separately for most programs. 
*Specify manufacturer and type of CP 
and 110 controllers. Contact Microware 

MICROWARE... 
Mkrowarc System- Corp., Dcpl. Bl 
5835 Grand ..\\•cnu~ 
lks .'loines. Iowa 50304 
~ 5 1 51 279-8 ~ 4 

Circ le 209 on inquiry care!. 	 BYTE D«~mb<r 19SO 289 
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Listing 1 continued: 
355 FORH=OTOlO:IFH•lO>MANDH< =ITHEN375 
360 NEXT:GOT0685 
375 A"'X:B=Y 
380 X=INT(RND(l )* 3 - l) +A:Y =INTCRND!W 3 - J) + B 
385 IFA(X,Y)> lTHEN380 
390 lFA(X,Y)=OTHEN lOOO 
395 A(A,B) "' l:A(X,Y)=5:IFl< > 12THEN20 
397 RETURN 
400 I = lNT(RND(l)> 14 + I ):M =I* IO:IFI< l ITHENPRINT"A " 
405 ONIGOT0410,4 I 3,415,417,420,421 ,423,425,427,429,430, 

750,700,950 
410 PRJNT"MI 0TAUR";:GOT0450 
413 PRINT"CYCLOPS"; :GOT0450 
415 PRINT"ZOMBIE"; :GOT0450 
417 PRINT"G IANT";:GOT0450 
420 PRINT"HARPY"; :GOT0450 
421 PR1NT"GRIFFIN";:GOT0450 
423 PRINT"CHIMERA"; :GOT0450 
425 PRINT"DRAGON"; :GOT0450 
427 PRINT"WYVERN";:GOT0450 
429 PRINT"BASILISK ";:GOT0450 
430 PRINT"NOTHING";:M=O 
450 PRINT" IS GUARDING ";:!= I T(RND(l) * 7+ll 
455 ONIGOT0460, 461,463,465, 467 ,470,475 
460 PRINT"lO SILVER SPOONS":P = IO:RETURN 
46 1 PRINT"A JEWELED SWORD" :P=30:RETURN 
463 PRINT"A JAR OF RUBIES":?= 50:RETURN 
465 PRINT"A TREASURE CHEST":P = 200: RETURN 
467 PRINT"50 SILVER COINS":P=SO:RETURN 
470 PRINT" lOO GOLD PIECES":P= l OO:RETURN 
475 PRINT"A BOX OF JEWELS":P = 75:RETURN 
490 PRlNT"YOU BEAT THE MONSTER" 
493 S=S+ l 
495 Q=Q +P 
497 IFP"'30THENGOSUB800 
500 IFP= 200THENGOSUB8SO:GOSUB867 
SOS PRINT"YOU NOW HA VE " Q" TREASURE POINTS" 
510 A=X :B=Y:INPUT"WHAT DlRECTION (HIT l FOR THE 

MAP)"; X$ 
51 l IFX$= "l"THENGOSUB900:GOT05 l0 
512 !FR!GHT$(X$,l ) = "W"THENX=X- 1 
513 IFRIGHT$(X$, l )="E'THENX=X+ I 
51 4 IFLEFT$(X$, l)"' "N"THENY = Y - l 
515 !FLEFT$(X$,l)="S"THENY =Y + I 
517 IFA(X,Y)=OTHENlOOO 
520 IFA(X,Y) = 2THENPRINT"YOU RAN INTO A WALL" : 

X = A:Y = B:GOT0510 

the amount you think it will take to defeat the monster ). 
Each monster has its own combat strength. If you enter a 
number of combat points equal to the monster's strength, 
you have a fifty-fifty chance of defeating it. Entering a 
higher number increases your chances of winning, while 
entering a smaller number lowers your chance of win­
ning. No matter how much strength you use, there is 
always at least a one-in-a-thousand chance that the 
monster will kill you- not bad odds, unless you have 
cold feet. Also, the more treasure you have, the more 
strength you need to use to achieve the same odds against 
the monster in combat. 

If you choose to run (option 2) , your chances of getting 
away from a monster successively decrease as each new 
monster's strength possibly increases . Thus you are more 
likely to get away from a minotaur than from a basilisk. 
lf you succeed in running away, you are placed in a new 
randomly selected square; not getting away usually 
results in a battle. O ccasionally, while you are running, 
the monster will catch and kill you - one of the risks you 
must accept. 
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525 A(A,B) "' l:A(X,Y)"'5 :GOT020 
600 PRINT"YOU ONLY HAVE" ; :RETURN 
635 INPUT"HOW MUCH DO YOU WISH TO PAY";K 
640 JFK> QTHENGOSUB600:PRINTQ"TREASURE POINTS": 

GOT0635 
645 J,,,fNT(RND(l) • 22):L = O:IFI =210RK< ITHEN325 
660 FORH "'OT020: IFK< "' L*PANDI> = HTHEN680 
670 L=L+ .l:NEXT 
675 PRINT"YOUR BRIBE WAS ACCEPTED.";: 

Q=Q-K:GOT0505 
680 PRINT' 'YOUR BRIBE WAS NOT ACCEPTED."; 
685 PRINT"YOU MUST FIGHT":GOT0300 
700 PRINT'A GIANT BAT CARRIED YOU TO A NEW SPOT": 

A=X :B= Y 
705 X = INT(RND(lJ • 7 + 2J :Y =INT(RND(l) • 7 + 2): 

IFA(X, Y)< > ITHEN705 
710 ACA.Bl"' l :A(X,Yl= 5:RETURN 
750 J= INT(RND(l) * 20 + l):C = C -J 
755 PRINT"YOU FELL INTO A PIT AND USED"J"COMBAT 

POINTS TO CLIMB OUT" 
760 IFC<OTHENPRINT"YOU DIED WHILE CLIMBING OUT": 

GOT0330 
765 GOT0375 
800 IFRND(l)< .SORC>3000THENRETURN 
810 PR!NT"THE SWORD WAS ENCHANTED AND DOUBLES 

YOUR STRENGTH" 
815 C = C*2:RETURN 
850 I= INT<RND(I ) • JO): IFI< > 7THENRETUR 
860 PRINT"THE CHEST WAS A TR AP.YOU WER E KILLED 

WHEN YOU OPENED IT" 
865 GOT0330 
867 l = INT(RND(I ) " !O):IFI< > 3THENRETURN 
870 PRINT"A MIRROR WAS I THE CHEST."; 
875 PRINT"IT WILL KILL ANY BASILISKS YOU MEET": 

N:. ! :RETURN 
880 PRINT"YOUR MIRROR KILLED THE BASILISK":GOT0493 
900 FORl= OTOIO:FORJ = OTOIO:PRINTTAB(5);: 

IFA(J,!)=OTHEN PRINT""; 
90 1 JFA(l ,l) "'ITHENPRINT"X"; 
902 IFAO ,I) = 2THENPRINT'I"; 
903 !FA(l,IJ .. 5THENPRINT"O"; 
905 NEXT:PRINT:NEXT:RETURN 
950 IFS<STHEN400 
955 PRINT"A GIANT EAGLE CARRIED YOU TO SAFETY" 
1000 PRJNT :PRJNT"YOU SURVIVED THE FOREST" 
1005 PRINT"YOU WON A TREASURE TOTAL OF"Q: 

PR!NT"CONGRA TULA TIONS" 
9999 END 

Of course trying to bribe (option 3) your foe is an age­
old alternative to running or fighting. For this, you must 
use your hard-earned treasure. Whether or not you win 
depends on the value of the treasure he is gua rd ing. The 
grea ter the treasure, the more you have to pay to suc­
cessfully bribe the monster. If he doesn' t care for your 
bribe, you usually have to fight him. 

There are other things in the forest besides monsters, 
but these are best left for the player to discover. One 
thing tha t I will mention is the mirror you may find . This 
kills basilisks, the most fearsome of all the creatures you 
will meet . A basilisk can kill people by looking them in 
the face, but when it looks into a mirror it frightens itself 
to death. 

Movement through the forest is easy : just enter the 
direction you want to go- for north, E for east, NE for 
northeast, and so on. North is the top of the map and east 
is the right . The Xs mark out the forest in the display, the 
ls are walls through which you cannot pass, and the 0 is 
you. To leave the forest, just move onto any blank area 
around the edge of forest . 
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-Technological Breakthrough- COMPUTER­
METER 

Microprocessor technology and 
the inventors of the digital 
meter have teamed up to bring 
you the world's most versatile 
test instrument. 

omput.ers for the home. Toys that speak. 
Machines that !hinl?. Space age technology 
hrings new changes Lo you1· world every day. 
Even those of us who work with this ne\v 
k°'Chnology m·e cm1st.anily amazecl by the latest 
applications of the ubiquitous microprocessor. 
And here is o remarkoble new way for 
computer techonology to simplify your work 
life. When Lhe president of our company (a 
businessman. not a technician) saw one of Lhe 
prc:-production models of th is new test 
instru men l a t a trade show, even he recognized 
it for what it is: a remarkable new way for 
anyone involved with electronics to save time, 
money, and space. We've shown it to our 
t.echnicians and their reactions were similar, 
though more down-to-earth: "/ wani ii!" 

There's much more to I.ell about this 
incredible little met.er that takes the place of at 
least ;J separate test instruments, but we're sure 
that the Touch Test 20 will end up very near the 
top of your e<1uipment list. 

STAYING AHEAD 
For three decades, the inventors of the Touch 

Te"L 20, Non-Linear ystems, have made a 
science ofstaying ahead tl1rough innovation in 
te;L equipment.. In 1952, NIB pro1. lled 
electronic testing into the space age by 
introducing the world's first digital voltmeter, 
and they have remained committed to first rate 
value and pcrfonnance through sophisticated, 
y t simpli lfod electronic test tools. Their 
battery powered portable oscillosoo1>eS have 
"Lightened the load" of both field and 
laboratory engineers all over the world, and 
NJ di1,'ilal panel meters have also become a 
world-wide standard. 

The Tou h Test 20 adds to lhe NLS 
r put.ation for arxuracy and reliability and 
we're proud to be among the first !O be able to 
offer it lo you. 

3 lb 8 oz TEST L A B 
We think the Touch Test 20 i s 

miniaturization at its best.. b ca use no 
compromises in accuracy and versatility were 
made in the process ofsqueezing a trunk full of 
lest equipment int.a a rechargeable battery 
powerccl portable test lab. 

It wi ll mcas u1"' AC voltage, AC current., 
resistance , capaci tance, conductance, 
tempera ture, DC voltage, DC current, 
continuity, and test diodes · 20 key test 
functions, IO electrical parameters and 44 
ranges. Now. you can take one lab to the 6 Id 
instead of a cumbersome collection of 

individual testers. And in the lab, the Touch 
Test 20 will go a long way toward cleaning up 
the cluttered array of equipment found on most 
test or b.-oubleshooting benches. 

JUST TOUCH 
The "touch" in Touch Test 20 means no 

more knobs a nd dials lo fiddle with: 
selection of the various funcl.io ns is 
accomplished by a tap of the finger on one f 
the touch sensitive switches on the front 
panel. When you switch functions, there's 
a n audible bleep an d an LED lights to show 
the function selected. Selecti nJ:{ the rang is 
also a beautifully simple procedure - just 
to uch one of the switches below Lhe d isplay 
to sh ift the decima l point lo Lhe appropriate 
place for th e signal you 're measuring. 

eNon-Linear Systems, Inc. 
Specialisls in the science 
of staying ahead . 

SPECIF1CATIONS 

VOLTS ..... I m V to 1 KV @ .2'lh 

AMPERES ... . .... . . .. I uA to 10 A @ 1% 

OHMS . . 10 uOhm to 19.99 MOhm .25% 

TEMPE RATURE -40° C t.o +150° C +/ . 3° 

CAPA ' ITANCE .. J pF to 199.9 uF @ 1% 

COND CTANCE .0 1 nS to 199.9 nS .2% 

DIODETE ~T .. 1 mV to I 999 m V .2% 

SIZE . . . . . . . . . . . . . . . . . . . 2.9" x 6.4" x 7.5" 

WEIGHT .. 3 lbs 8 oz (i.ncluding batterie J 


EVEN IDIOTS 
While no intrument is total ly idiot·proof, the 

Touch Test 20 certain ly comes close: when any 
function is selected. lhis instrument 
a utomatically selects the least sensitive range 
of the function, to avoid embanasing hut all to 
common smoke test situations. We're told 
(though we do no/ advise such mistreatment), 
that you can plug th tes t leads into a 120 volt 
wall socket and select any fwicbon without 
causing terminal damage to the instrnmenL 

To complement these remarkable 
capabilities, Lhe Touch Test 20 is shipped ready 
to go to work for you, complete with a charger 
unit., rechargeable batteries, high qua lity test 
probes, a component test block, and a 
temperature probe. 

0 E YEAR WARRANTY 
Each Touch Test 20 is individually tested 

and "burned-in" a t elevaUxl temperatures to 

assure the quality of the instrument shipped to 
you. However, should the unlikely ha ppen, the 
manufacturer stands behind their reputation 
for reliability with a fu ll one-year limiUxl 
warranty against a ny defects in material or 
workmanship. This of course excludes damage 
brought about throug-h any kind of abuse, and 
the warranty xtends on ly to the orii,-inal 
purchaser. 

PRIORITY SHIPMENT 
We at JADE have been in the busin ess of 

supplying computers and related equipmentfor 
five years now, and we've always guaran teed 
our custom r's satisfaction. We know Lhal 
you'll be happy wi.th this piece ofequipment, so 
try it for thirty days; if the Touch Test 20 
doesn't li ve up to your expectations, we'll 
quickly refund the purchase price. And don't 
wun-y about slow delivery - the manufacturer 
has assured us that we 'vill have p1iority 
shjpment of the Touch Test 20 directly from the 
factory. This plus our comput.eru..t'<I order 
proces ing system assures you of the fastes t 
possible delivery. 

CALL US TOLL FREE 
To order your T ouch Test 20 send $4.25.00 

plus $2.95 shipping and handling ID JADE 
Computer Products, 4901 West Rosecran ·, 
Hawthorne, California 902.50 (California 
re.sidenls please add 6%sales tax). Credit card 
buye.rs may use one of our toll free numbers 
listed below. 

JADE Computer Procluc.1.s has been an 
industry leader in the microcomputer field for 
over five years - further assuranc.-e of our 
dedica tion to fast service and continued 
product support. 

;..r..a_ I » F#; 

: Computer Products I••• 4901 West Rosecrans Ave 

••• 
: Ha wthorne, Californ ia 90250 : 

I C-Ontinent.al US ... 800-421-5500 : 
I Inside California . 800-262-1710 I 
: Los Angeles Area 213-973-7707: 

= Call for yo11r free copy of our catalog containing := ouer 1000 different computer products. : 

Circle 133 on Inquiry card. 

http:C-Ontinent.al
http:funcl.io


Scores for this game generally range from 500 to 700. If 
you get over 1000, you are doing very well. A sample 
listing of the game at its end is given in listing 2. 

Experience has shown me that this game becomes more 
exci ting as the map gets larger. If you have more than 4 K 
bytes of memory in your system, you can increase the 
map size by changing the proper lines in the program 
(mainly lines 10, 15, 705, and 900). You can also add 
more monsters and treasure or add other options to the 
game. 

Table 1 lists the monsters and their combat st rengths; 
table 2 lists the treasures and their values. So load up, 
enter the forest, and hunt I • 

Combat 
Monster Strength 

minotaur 10 
cyclops 20 
zombie 30 
giant 40 
harpy 50 
griffin 60 
chimera 70 
dragon 80 
wyvern 90 
basilisk 100 

Table 1: A list of monsters that can be found in the forest 
and their combat strengths. 

Treasure Value 

ten silver spcons 10 
a jeweled sword 30 
a ja r ol rubies 
fifty silver coins 
a box of jewels 

50 
50 
75 

100 gold pieces 100 
a treasu re chest 200 

Table 2: A list of treasures and their values. 

Listing 2: Part of a sample run of Monster Combat program. 
Each X represents part of the forest, each I represents part of a 
wall that must be circumnavigated, and the single 0 represents 
the player. 

x x I x I x x x x 
x x x x x I I x I 
I I I x x x x x x 
x x I x I x x I x 
I x I I x x x x x 
x 0 I x x x x x x 
x x x x x x x x x 
I x x I x x x x x 
x I x x I I x x x 

YOUR COMBAT STRENGTH IS 1270 
A CHIMERA JS GUARDING 50 SILVER COINS 
DO YOU (l)FIGHT,(2JRUN, OR (3)BRIBE? 2 
YOU MUST FIGHT 
HOW MANY COMBAT POINTS DO YOU WISH TO USE? 132 
YOU BEAT THE MONSTER 
YOU NOW HAVE 80 TREASURE POINTS 
WHAT DIRECTION (HIT I FOR THE MAP)? SW 

x x J x l x x x x 
x x x x x I I x I 
I I I x x x x x x 
x x l x J x x I x 
I x I I x x x x x 
x x I x x x x x x 
0 x x x x x x x x 
I x x I x x x x x 
x I x x I I x x x 

YOUR COMBAT STRENGTH IS 1138 
A DRAGON IS GUARDING 10 SILVER SPOONS 
DO YOU (l)FIGHT,(2)RUN, OR (3)BRIBE? 3 
HOW MUCH DO YOU WISH TO PAY? 10 
YOUR BRIBE WAS ACCEPTED.YOU NOW HAVE 

70 TREASURE POINTS 
WHAT DIRECTION (HIT I FOR THE MAP)? W 

YOU SURVIVED THE FOREST 
YOU WON A TREASURE TOTAL OF 70 
CONGRATULATIONS 

$GOLD DISK$ CPI M® Compatible Z-80 Software 
AVAI L ABLE FOR ALL 6 - 5 " SS -SD IBM FORMAT SYSTEMS INCLUDING TRS -Bo· -. NORTHSTAR, 50 SYSTEMS, 

ALSO AVAll_ABLE O N 5" DOUBLE DENSITY SUPERBRAI N ... 

A GIFT FOR STUDENT OR BUSINESSMAN! 
REPORT WRITER 

TAKE THE AGONY OUT OF T E RM PAPER WRITING 

AUTO FOOTNOTING, TASl_E SPACING, H E ADINGS 
NO RETYPING TO INCL UDE CHA N GES, CORRECTIONS 

ALWAYS PROFESSIONAL LOOKING LETTERS. FORMS 

SIMPLE MUL TI-LETTER PR INTING $3 5 00 
L EFT AND RIGHT JUSTIFICATION 

SIMPLE TO LEARN, EASY T O USE Ppd . 

UN-CAN YOUR CANNED SOFTWARE! 
Z-80 DISASSEMBLER 

FEEL COUPED UP WITH YOUR CANNED SOFT WAR E? 

OURZ-60 01SASSEM8t.ER RECREATES ASSEMBLY 
LANGUAGE SOURCE FILES FROM A BSOLUT E CODE 
E NABLING USERS TO EASILY TAILOR PROGRAM S TO 

MEET T HEIR SPECIFIC NEEDS, THE $6 5 00 
PRECONDITIONER ALLOWS THE 

D ISASSEM BLER TO DECODE ASCII . Ppd . 


CREDIT CARDS: FREE 24 HR ORDER BOWER-STEWART & ASSOCIATES STATE SYSTE M & CONTROLLER. 
PHONE. WE' LL CREDIT INVOICE, ONE ALLOW TIME FOR HOLIDAY RUSH. 
DAY SERVICE . CHECKS, M .o .·s: TEN 

WORKDAY HOL D. CA. RES: ADD TAX, 
--·VISA" P.O. BOX 1389HAWTHORNE, CA. 90250 - ... ' TRADEMARKS· "DIGITAL RESEARCH , 

""RADIO S11ACK . "" " INTERTEC. 
(213) 676-5055 
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The Byte Covers shown at left are available as 
Collector Edition Prints. Each full color print is: 
• 	11 " X 14" Including a 1 'h" border. 
• Part of 	an edition strictly limited to only 100 

prints. 
• Personally inspected, signed and numbered 

by the artist, Robert Tinney. 
• Accompanied by a Certificate of Authenticily. 
• Carefully packed and shipped first class. 
• Priced at $20, plus $3 ($6 overseas) for post· 

age and handling. If Set 1-4 or Set 5-B is 
ordered, the price for all 4 prints is only $70. 

To order. use lhe coupon below. Visa or Master­
Charge orders may call Toll Free. 

r-:e===g= o;,I 	;i~n Byte Covers and Certificates of Authen· . 
!icily II 	Qty. Cover Amounl 

I ­

_ f/1 -7 Bridges of Koolgsberg ...........$20 
 I 
12·fun end Games ................... S20 


_	 #J·Homebrew ..................•.....S20 
 I 
_ l4·Soltware Morago ....................$20
I 	 I
_ l5·Computer Engineering ..........••..•S20 


_ ;rs-To1a1 Eclipse •...•.... . • . ... . . • .. . ..520I 	 I
_ #7·Compu1er Ha11tNe.re ..•... . ......•...S20 


f/8·Perspec1ives ........................S20
I 	_ 

I ....::.: I~~~$ ~~~..,;:: 1, 

Total Is I 	 I
0 I have enclosed check or m._o_n_e_y_o-rd_e_r__. 

I ~a:s: D MasterCharge I 
Expiration Date

I Send my print(s) to: I 
Name~---------~ 

I 	~:ress ~I 

I State ip1 ___ 

I robertM;~,~~;;;;~phics II 
1864 N. Pamela Dr. 
Baton Rouge. LA 

FOR lltSA OR 70815 

CA MAs;ERcHA
LL TOLL FRGt:: ORot::Rs 

1· 800.8s4 Ree' -056 . 
24 H Ce11r.: ' ·B00.432 2 / Ext. 910 

0URs A D -12s111:xt 910 

AY! 7 DAYS A Wr:: 
c;£1(1 
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Editorial continued from page 12 
Speed Press, 1979. As Alvin Toffler says, "The Hofstadter, Douglas R. Godel, Escher, Bach: An Eter­
shortest distance between two facts may well be Alden nal Golden Braid. New York: Basic Books, 1979. This 
Todd." Even practiced denizens of the library will find Pulitzer prize-winning work discusses computer 
information of interest in this book about reference science, art, music, philosophy, and physics in a way 
sources. that is nothing short of wondrous . It is positive proof 
Sloane, William . The Craft of Writing. New York: that a technical book can be artistic , rigorous , and 
Norton, 1979. fascinating. 

Swann and Johnson, Prof. E. MtSquared's Original, 
Fantastic, and Highly Edifying Calculus Primer, JointSome Examples of Good Technical Writing 
Edition . Los Altos CA: William Kaufmann, Inc, 1975.Knuth, Donald E. The Art of Computer Programming 
This colorful offbeat book is actually a cleverly(three volumes). Reading MA : Addison-Wesley, 1968, 
disguised introduction to differential calculus in comic1969, 1973. An indispensable set. 
book form. It manages to be witty and rigorous at thePapert, Seymour. Mindstorms: Children, Computers, 
same time. Would that there were more books like thisand Powerful Ideas. New York: Basic Books, 1980. A 

refreshingly readable text that discusses Piaget's one. 
Jacobs, Harold, Mathematics: A Human Endeavor,theories about learning and the use of personal com­
and Geometry. San Francisco: W S Freeman and Co.,

puters in the classroom. 1976, 1978. The art of the textbook at its finest.Gardner, Martin. The Ambidextrous Universe, second 
Two other writers should be mentioned for theiredition. New York : Scribner's, 1979. This book deals 

contributions to good technical writing: Jeremy Bern­with symmetry in nature, and shows Gardner's re­
stein and Philip Morrison. Their book reviews aboutmarkable ability to discuss technical subjects in the 
scientific and mathematical books appear regularly inclearest of terms. He is the author of the monthly 
the New Yorker and the Scientific American, respec­"Mathematical Games" column in the Scientific 
tively, and they are among the best in their field.•American magazine. I recommend all of his books to 

those interested in good technical writing. 

Articles Policy 
BYTE is co11 ti11ually seeking quality manuscripts written by indi­

viduals who are a~1µ/yi11g µersoiral computer sys tems, desig11i11g 
sucl1 system s. or w/10 have knowledge wliich will prove useful to 
our r,.aders . For a more formal desc6ption of procedurl's mrd 
req11ire111ents. potential aut/ror·s s/1011/d send a large (9 by 12 inclr, 
30.5 by 22.8 cm), self-addressed envelope. with 28 ce11ts US postage 
affixed, to BYTE Authors G11ide. 70 Main St , Peterboroug lr NH 
03458. 

Articles whicl1 are accepted tire purchased witlr a rtltl' of up to $50 
µer rriagazine page. based on technical q11alily a11d suitability fo r· 
BYTE's readership. Each 111onth , t/11' authors of tire two leadi11g 
articles irr the reader poll (BYTE's Ongoing Mo11itOP' Box or· 
"'BOMB ") are prese111ed with bo1111s clrecks of $100 a11d $50. Um o­
Jicited materials should be accomptmied by full m1rne and address. 
as well as re/um postage . 

~;--r~f--;r..--r ;- , . "' • , . .,.~ 

••I / 

;·..•. .EYJE's E~s 


A Stra tegic Bug 

The program in the article 
by john Rheinstein "Fif teen: 
A Game of Strategy (or Tic­
Tac-Toe Revisited)" (June 
1980 BYTE, page 230) con­
tains an error in line 720. In­
stead of: 

"720 IF T2 > 0 THE 270" 

the line shou ld read: 

"720 IF T2 > o THE 750" 

If the program is inpu t as 
given , you get nothing bu t a 
sequence of prompts that 
say "YOUR MOVE?" 

An alternate fix is to 
delete line 460 and lines 650 
thru 810. The progra m then 
runs sa tisfactori ly, but does 
not recognize a tie game 
after only 8 moves (w hich is 
possible as the user always 

VAK·4 16K STATIC RAM BOARD 
• 	 Des igned specifically lor use wilh the AIM-65, SYM·1 , and KIM·1 microcomputers 

Two separately addressable 8K·blocks with wri te protect . 
• 	 Designed for use with the VAK-1 or KIM·4· molherboards 
• 	 Has provisions for mounting regulators to r use with an unregulated power supply 
• 	 Made with 1st quality 21 14 static ram ch ips 
• 	 All IC's are socketed 
• Completely assembled , burned-in, and te sted 

We manufacture a complete line of high qual ity expans ion boards. Use reader service 
card to be ad<1ed to our mail ing l ist, or U.S. residents send $1.00 (Internat ional send $3.00 
U.S.) for a irmail delivery of our complete cata log. 

·Product of MOS Technology 

VAK·4 DUAL 8K·RAM ~ $325.00 plus shlpplng B E N !.. ~P f A ~ T IE~ E S-\~RN ~
VAK-2 8K·RAM (Vl populated) $239.00 -)~ " 0 

2951 W. Falrmounl Avenue • Phoenix, AZ 85017 • (602) 265-7564 
Please note new address 
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APPLE II COMPUTERS 

16K APPLE II 949 .00 
:n 1<.r.PPU0H 994 .00 
48K APPLE II 1039.00 
DISK W CONTROLLER 520.00 
DISK ONLY 450.00 
APPLESOFT CARD 1 59 .00 
INTEGER CARD 159 .00 
PASCAL SYSTEM 425 .00 
SILENT YPE PAI TEA 525.00 

RAM MEMORY 
FOR TAS -80. APPLE II 
16KSET41 16's 45 .00 

NORTH STAR COMPUTERS 

HRZ-1 D-32K -ASM 2125.00 
HRZ-20-32K -ASM 2475.00 
HRZ-1 Q-32K -ASM 2375.00 
HRZ-2Q-32K-ASM 2990.00 

VERBATIM DISKETTES 
60XOF10 5Y." 29 .50 
BOX OF 10 8 " 39 .50 

Circle 212 on inqu iry card . 

September, 	October Super Special 
Apple II 16K 

$950.00 ~~ 11~00 
INTEGRAL DATA Centronics 737 $895 

High Oualily Dot Mal rix ..~ . 995.00SYSTEMS 
Apple Silentype $535 

lnctuoes 1n1errace and "~ · 595.00440G: Paper Tiger $950 
re~ . graphic capabrlllies wltn Graphics. 1 1ogs 

2K Sul1er 
Apple Parallel Int. S160 

460: Word $1099 	 rog. s1ao 
Processing Ouallty reg . 1295 Apple Serial Int. $175 

rag . $19$ 
460G: IDS 460 w/ Graphlcs $1199 Centron ics Parallel Int. S185 

rog. 1395 
··~· 1125 

DOUBLE VIS ION $295 .00 

DISK II 
 16K RAMS lor 

with conl roller S525 .00 APPLEII 
wilhoul c.onlrollor S4 45.00 TRS-80 $59MI CRO MODEM S325 .00 


PASCAL S42 5. 00 

LEEOEX MONITOR S140 .00 
 VERBATIM 
KG-12C 	 S275 .00 DISKSGre11n Pht,ph.11r 

12'" screen. w/ Glan Cover 10 for $27·~ MHI blndwldlh 

The Computer Stop 
16919 Hawlhorne Blvd 

Lawnda le. CA 90260 MON.· SAT. 
(213) 37H010 10•6 

Rugged. attractive, heavy aluminum construc tion . Immediate· 

ly available lrom stock. : S85.00 plus shipping . Will accomodate 

D igita l Group equipmen [ as well as any other CPU fitting di· 

mensions listed . All measuremems are Inside Dimensions UDI : 


a. ID between ca rd racks: 12 Y." 

b . ID fronHo·back panels: 15¥·" 

c. ID between cabinet siderai ls: 	 23" 
d. ID between motherboard rac s: 11 " 
e. ID mother-board-to- top 	 6" 
f. ID cabine[ floor-to-ceiling : 7Y. " 

Dig ital Group products are available through AEON Elec­
tronics. Denver . AEON carries the comple1e line of 
cabinets - matching main frame cabinet described above, 
primers, disks . single an d double density cont roller ca rds, 
memory cards. Z-80ACPU 2.5/ 6Mhz, communications cards 
(for terminals and modems! , and peripheral boards . Most items 
shipped immediately from s1ock . 

JEON Manulacturer ol Dignal Group Computers 
1855 S . Pearl Denver , Colorado 80210 
Phone orders: 303-777-AEON Visa and MIC accepled 
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TOLL FREE ORDERING 

NORTHSTAR THINK ER TOYS 
DISCUS 2 + 2 1 DRIVE ...... 1265HRZ 1·32K·D ...... .... . . . 2100 

HRZ 2·32K·D . . . . . . . 2340 OISCUS20 1 DRIVE . .. . ..• .970 
HRZ 2·32K·O ....... . .....2690 
 DISCUS M26 HARD DISC . . . 4095 
HARD DISC SYSTEM .. . .. _3gso SDLIDSTATE MUSIC Kil Assm 
DYNA BYTE SB1 SYNTHESIZER .. . 161 227 

VBlBVIDEO ... .. ... . 125 170OB Bii 4 BK .. .. .. . . ...• . 2395 
CB2Z80CPU ... . ... .. 168 220OB 812 4 8K . .... · ... . . . ... 3900 

DB 8/4 . . .. ..... . , .. .. ...3030 
 MEASUREMENT SYSTEMS 
32M PHOENIX .. ........ . 11800 
 OM 3200 32K 250ns .. .. . ... . 500 
TERMINALS OM 6400 &4K 250 ns ... . ... .540 


OMB 3200 . . ....... . . 6$0
TELEVIDEO 912 .....•• , ... . 745 
TELEVIDEO 920 .. .. ... . .... 795 SOFTWARE-DISCS-MISC 
SOROC 10 -120 .. . ...... ... .700 CPM -2 .... . .. .......... .. . 150 

PRINTERS WOROSTAA ....... .. . . .... 350 


GRAHAM.DORIAN . .. . .. CALLNEC 5510 . . . . . . ......... 2700 

NEC5520 . ..... . ... . ..... 2975 STRUCTURED SYSTEMS .. CALL 
Tl ·820 . . . . . . ............ 1650 
 VERBATIM 5 (10) ..... . .... 28 

VERBATIM 8 {10) .. ..........35
ANAOEX ... . ... ........... 795 

ATARI . .. ..... . . .. ..... . CALLBASE 2 ... . ..... . ..... .... 600 
Tl 99·4 ... .. CALLEPSON ... ..... .. ... . . .. CALL 

WE WILL TRY TO BEAT ANY ADVERTISED PRICE 
Automated Equipment Inc. 


4341 W. Commonwealth Ave Suite D 

Fullerton, Calif. 92633 


(714) 739-4701 (800) 854-6003 


ZOBEX 

Zs-SYSTEMS 

Complete computer on 3 S-100 boud.s wllb llK RAM for $1395.00 

Runs M/ PM and C/ PM 


64K RAM Z80CP 2-4 MHZ 

4 MHz No WAIT States 2 or 4 serial ports, 3 parallel,
DMA operation, o ne 4K EPROM, Vectored in1er­
Bank select in 16K secctions rupts, real lime clock, Software 

controlled baud rates, Drives 
DISK CONTROLLER daisy wheel printer directly 

8" and 5" DRIVES CARD CAGE
All di&ilal design for slable and and Fan
reliable performance. No one· 

shots or analog circuilry. BIOS 6 slot shielded molherboard for 

for C/ PM available . good cooling and low noise . 


SE D FOR FREE INFORMAT IO NS 

6 monchs warnnt)' on our boards with normal u.s.r 


Zs-SYSTEMS 
ZOBEX 

5333 Mission Cenler Rd .. an Diego, CA. 92108 

P.O. Bo;ic 1847, San Diego, Ca. 92112 
(7 14) 447-3997, (714) 296-9182 

moves first ), and does not 
recognize a tie game at all if 
the program is modified to 
let the machine move first. 

Mr Rheinstein has pro­
vided an interesting twist on 
the old game of tic- tac-toe. 
I've played several dozen 
games and haven' t won yet, 
but I'm still trying! 

Clinton R Foulk 
5101 Delancey St 
Columbus OH 43220 

Error in Airborne 

Navigation 


A typographical error oc­
curred in the "Desk Top 
Wonders" item "Calculator 
Airborne Navigation: The 
HP-25 Finds Ground Speed 
and True Heading," by L J 
Kuhns (November 1979 
BYTE, pages 245 and 246). 

In the program listing on 
page 246, six consistent 
substitutions of "8" for "g" 
were made; for instance, in 
line 09, "8=: 0" should have 
been "g ~ O". The errors 
were in lines 9, 14, 25, 30, 
33, and 44. The use of "g" 
refers to an operation in­
volving the blue function­
entry key. 

We at BYTE hope that no 
one has navigated incorrect­
ly due to this error. 

Benchmark ing Errors 

We cannot seem to get 
benchmark programs right. 
There is an error in listing 1 
of the Technical Forum 
article "Some More Notes 
on Performance Evaluation," 
by Carl Helmers. in the July 
1980 BYTE (pages 216 thru 
219). (The article itself con­
tains a correction for a 
previous BYTE article on 
benchmarking.) 

110 IF A(! ) = O 
THE 100 ELSE 90 

should read : 

110 IF A(X) = 0 
THEN 100 ELSE 90 

Our thanks go to Tom Kelly 
Jr of Salem, Ohio, and other 
readers for pointing this out 
to us . 

In addition, our staff 

found that the program has 
no way to print out the 
results by executing lines 120 
thru 170. To correct \hi~. 
change line 110 to : 

110 IF A(X)=O 
THEN 100 ELSE 85 

and add line 85: 

85 IF 2•X>L THEN 120 

We apologize for these er­
rors . 

Sorry, Wrong Number 

The October 1980 issue of 
BYTE contains an error on 
page 347, in the 'What's 
New?" column. The 
telephone number listed for 
Moore Business Forms Inc, 
is incorrect. The numbers 
are (800) 942-8330 in In­
diana, and (800) 323-8326 
for the rest of the US. • 

El'TE's Eits 


National Computer 

Conference 1981 

Needs Panelists 


Interest has been steadily 
mounting for a panel discus­
sion on personal robotics 
and artificial intelligence 
ideas, applications, and ac­
complishments. And now, 
the Personal Computing 
Festival of the National 
Computer Conference 1981 
will offer this opportunity. 
If you wish to participate 
in this discussion, send 
a description of your 
interest area and the con­
tents of a 5-minute presenta· 
t ion to A Gelles, 185 W 
Houston St, New York NY 
10014. Participants should 
be nonprofessiona.ls in 
robotics and artificial in­
telligence disciplines. 

The conference will be 
held in Chicago, Illinois, on 
May 5 thru 7, 1981. Addi­
tional information may be 
obtained by writing to the 
above address. • 

2 96 Dec•mb<.>r 1~80 © BYTE Pubhc•liuns Inc Cl rcle 215 on Inquiry card. 
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Boris/ Sargon 2.5 1V2 
Voice Challenger 1 

f-ligh est fini ~h fo r a Micro a1 the Third \Vor ld Com9lul~r Chan11Ji o ns hips 

US F n11 in 9 1568 ~Jmw ~upp l enwn1 ~ from ewe r 60 rnwd 9i1T'fl<'.S ~h i ghest l'"'l' r 
.1n y rn ic ro· 11rr)9r.Jm. 

• Z80 Ass.,mbly program • Will save game on disk for 
• Wi ll d isplay best line of play l<l te r play 
• 	 ea rches on oppon ~ nr ' s 1ime • et up any position 
• OvPr 850 ope11i 11 g moves • 9 levels of play · Wil l so lve any 
• Tournam~nt Lime con trol matc- in-5 problem 

e Will pr in t game out whe11o ver 


Avai lab le for CP/ M"'. COOS · . 
7.80 ' i\ oJ 1r~d ~m.;,rk o f

North tar · . (CP/ M ' . DOS") 
7. 11 0~1 ln c. 

P/ M i .. ,, tri'ld4'1nMk or 

l) ig it.;tl f< l!'S('.,tch$50.00 

CUOS Jo;; .- tro)d••mark of 
Cromen(o, ln11;,Computer Services 

Norlh Srn,r & NorthSrn r 

nos i)fC' trndemlJrks of 

Nonh Sr.nr Compu 1 ~rs 
2431 Lyvona 

1..c.Anchorage, AK 99502 

ENHANCED 

FIG. FORTH 
For CP/M t 

Conquer th '"'"'1. •.·A>le the edlt.or CT con-pier IOa<Js Conquer excesStve chs · 
110 Conquer boredom runng yet. ano!J"ler cornp•lal.JOn o,- assernbty ,.,st LO 
sqLJBsh a uny rug. Conquer mem!ll'i squeeze on apphcatDn programs 

T111 ri E11~lf1€ rn'l(J now olfe1-s CP/M users a compleU?. 1nU?gr~ted. •nemory 
mS>den full FORTH 5'/Stem Powerful edit.or b'ltrement.al FORTH compiler 
ZB0/8080 assembler Virwal memcry. Fast 17 second/K-byte disk 1/0 Top 
IPwl comnanr1 processor An1.r>T'<J Y"'" s t anrb'd CPIM OIOS 

Re.xiv Lo run lor only 59~ User Marv.Jal alore. $20. crecl1ts wwarcl solt.w,.,.e 
purd'11'< _...~ ~,Pi<'ll.;e 1· onlnr W<k> - TI-en gu FORTH and conquer! 

MITCHELL E. TIMIN ENGINEERING COMPANY00 9575 GENESEE AVENUE • SUITE E2
60-0 SAN DIEGO • CALIFORNIA 92121 

TELEPHONE (714 ) 455-900806 

Circ le 217 on inqu iry ca rd . 

Winner of 5th West Coast 
Computer Faire 

Micro-Chess Tournament 
MVCHESS 3V2 
A~ri 2 V2 
Atari 2 

with continuous business forms 
for small computer systems 
Each kit contains samples, programming 
guides, flyers, prices and order forms for 
checks, invoices, statements, envelopes, 
stock paper and labels to fit almost every 
computer system. 

• 	Available in quantities of 500, 1,000, 2,000 
4,000, 6,000 

• 	Low Prices (500 checks only $32.50) 

....... • 
_, --

------- --_., ,
~ 
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,•• : G 
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•a 
I 

' " ' " ' :" 10 

__ I C .. I i ~ 
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. Jo 

• FAST SERVICE -	 It is our policy to ship 
within 6 working days following our 
receipt of your order. 

• MONEY BACK GUARANTEE -	 If for any 
reason you are not completely satisfied, 
your money will be promptly refunded. 

Fast Service by mail or•. .PHONE TOLL FREE 
1+800-225-9550 

Mass . residents 1 + 800·922·8560 
8:30 a.m. to 5:00 p.m. Eastern Time Monday - Friday 

I 	 Please Ship FREE Ki t To: CODE 460 I..----------.....

I I
Name 

I _ pa_~y~~~~~~~~~~~~~~~~~~~~Co-'- n I 
I 

_m

IStreet 

City, Stale and Zip 

I I
Phone 

I Computer make & model 	 I 
I	 =' Nebs _J 
..... - - - - •COitfputerFonns 

78 Hollis Street. Groton.Mass. 01450 
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Lettns continued from page 20: 
resulting in control of thirty-two 
separate tasks! 

Norman McEntire 
323 Tmm Rd 
Columbia SC 29210 

Beware Automatic Color TVs 

BYTE readers shou ld be made aware 
that RF (radio-frequency) modulators 
such as the popular Sup'R' Mod II 
manufactured by M &: R Enterprises 
may not be compatible with certain 
television sets. Unhappily , I discovered 
this fact when I purchased a new RCA 
color television equipped with all-

electronic tuning for use with an Apple 
II equipped with a Sup'R' Mod II. It 
seems that the electronic tuners are so 
stable and accurate that they are not re­
quired to have a fine-tuning control. Un­
fortuna tely, the UHF (ultra-high frequen­
cy) oscillator in a typical radio-frequen­
cy modulator is anything but stable and 
accurate. To "find" the signal put out by 
the radio-frequency modulator, either a 
fine-tuning control on the television or a 
frequency-adjustment control on the 
radio-frequency modulator is an ab­
solu te necessity. Having neither in my 
case (the Sup'R' Mod II has no frequen ­
cy adjustment), I am out of luck. 

It may be that radio-frequency modu­
lators operating on VHF (very-high fre­

quency) channels 3 or 4 may be more 
accu rate. But in any event, BYTE 
readers should be aware of this potential 
problem if they are in the market for a 
color television for use as a mon.itor, or 
for a radio-frequency modulator to use 
with the new breed of television sets 
lacking fine-tuning controls. 

Jacob Z Schanker, PE 
105 Colony Ln 
Rochester NY 14623 

In a related situation, I cannot play 
back prerecorded videotapes 011 my 1978 
color television. Commercial tapes add 
an antipiracy signal that causes the pic­
ture to roll. This can be remedied by ad­
justing the vertical hold on your televi­

TWO YEARS...AND GROWING 


Personal I Professional System 
48K Apple II or Plus 
Disk w / Controller w / 3.3 DOS 
Super Mod 
Viscalc & Applewriter 
Box of Paper 
Silentype Printer 
Reg. $2925 

cash price 

, ~ :# .I 

- ~~putar 
• See an original Apple I on display in our showroom. 

FARNSWORTH 
COMPUTER CENTER 
1891 N. Farnsworth Ave. 
(immediately S. of E-W Tollway) 
Aurora , Ill. (312) 851-3888 
Weekdays 1G-8 ; Sat. 10-5 

sion-1m/ess you have an automatic col­
or television (like mine) that doesn 't 
have such a control anywhere ... GW 

Fidelity versus Digicast 
(or Datacast) 

Although I missed the article on the 
Digicast Project in the January 1979 
BYTE (our BYTE magazine goes through 
a lot of hands), I would like to comment 
on Noel Moss's letter in the April issue . 
(See 'The Digicast System: Receiving 
Data and Information Over Your FM 
Radio," by A I Halsema. January i979 
BYTE, page 100; also see "Digicast 
Data," April 1979 BYTE, page 8.) 

As a former FM broadcast engineer, I 
disagree with Mr Moss's contention that 
"h igh-fidelity music transmi.ssion is not 
restricted by the current modulation 
limits." In the lab, yes, but in these 
Tennessee hills multipath will create 
distortion problems even when the ab­
solute signal strength is just fine. Stereo 
in particular is subject to damage in 
reception quality due to multipath . 

What those music syndicators have 
been trying to tell us is: you can't cheat 
Mother Nature. Sure, you can put sub­
carriers all over the place and broadcast 
stereo. (Dorren quadraphonic, while you 
are at it?) But you can't do that and see 
around corners at the same time. In hilly 
terrain or metropolitan areas, it is best 
to limit your bandwidth as much as pos­
sible, or suffer the high cost of listener 
dissatisfaction with your mobile recep­
tion. 

SCA (subsidiary communications au­
thorization) for digital data is a special 
problem . For some time we at sta tion 
WSMC attempted to use our subcarrier 
to route telemetry from the transmitter 
to the studio's remote control. Please 
bear in mind that the data rate of this is 
about 2 bps (bits per second). The resul t 
was a very noticeable flutter sound in 
receivers that did not have a line of sight 
to our antenna, which was modulated 
by mountain peaks in mobile reception . 
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DISK DRIVE WOES? PRINTER INTERACTION? 

MEMORY LOSS? ERRATIC OPERATION? 


DON'T BLAME THE SOFTWARE! 


IS0-1 

Pow er L ine Spokes, Surges & Hash c ou ld be the culpri t ! 

Floppies, p rin ters. memory & pr ocessor often in 1era c1 • 
Our unique ISOLATO RS el iminate equipmen t in terac1ion 

AND cur b dama ging Power Li ne Spikes. Sur ges and Hash . 
•1SOLATOR ( IS0·1A) 3 filter isolated 3 -prong sockets; 
in1egral Surg e/Spike Suppression; 1875 W Maximum load, 

l KW load any socket . . . . . . . . . . $56.95 
•1SOLATOR (IS0 -212 f i lter isolated 3-prong socket banks; 

(6 sockets total) ; integral Spike/Surge Suppression ; 
1875 W Max l oad, 1 KW ei ther bank . . . . . . . $56.95 

"SUPER ISOLATOR (IS0.3). similar to ISO·lA 
except double tillering & Suppression . . . . $85.95 

"ISOLATOR (IS0-4) , similar to ISO· lA except 
unit has 6 individually f iltered sockets. . . . $96.95 

"ISOLATOR (ISO·SJ , similar to IS0-2 except 
unit has 3 socket banks, 9 sockets total $79.95 

•ct RCUIT BREAKER, any model (add·CB) Add$ 7 .00 
•cKT BRK A/SWITCH/PILOT any model 

(·CBS) Add $ 14.00 

PHONE ORDERS 1·617·655 ·1532 ..... 
1£7Electronic Specialists, Inc.• 	 -­

171 South Main Streel. Natic k , Mass . 01760 Dept.Bl 

Give an ear to your computer 
this Chrisbnas! 

-

COGNIVOX lets your computer respond to 
your spoken conunands. 

PETI TRS-80 LII 

AIM·65 and SORCERER 


NEW COG IVOX SR·IOO has 32 wo1d (or st101 1 pl,.ase) ·1ocabul:i r1• 
IAIM 65 w1 1t1 4K R/\M. 16 wo1trs1 Up 10 9B'!o recoqnil1on ra 1e 
Brea<ll"cugh p11ce CJI only S119 1ncllJc1cs m1c1opho1,1.• casse 11e w11h 
so f11•1;irc .1n(! manual Vers•on tor H•e TRS·BO IVIO 3321 casls S1.19 IJ1;t 
dlso lids 32 word speech output anrl mtJScc ca r a111il1y. 1ncluC1r:s all above 
nlus speaker .1mpr1 !1r·r Foo lh<' Soo·:erer 1n adai 11 on 10 SR 100. we ol er 
COG 'IVOX VI0· 132 which rnc lullas speech oul fllll and 1nus1c and 
e1 ens.ve soli •.-:a 1c: '""' cos ts S179 Please atld S3 lor Sh1 f1p 1n~ 111 me US 
Cahl ndc! GO:o l.rlx Foreign orders welcome. ;idd l()Oi) ta1 flf01'••ss1ng and 
snipping 01 a11 When orocrong. plc:isc speedy make. 111odul Jra memory 
sJZc ol your computer 

VOICETEK 
Dept. B, P 0 . Box 388. Goleta, Ca 930 17 

APPLEII 	 TRS•BO 

QUALITY (0 

VISA - DISK SOFlWARE e-
D HOME FINANCE PAK I: Entire Series $49.95 @Cf)

0 	BUDGE I : lt.P h1!11rl u l 1 cmn1:nd11rll5!lilC' ho nlot' lui111c1 1i Yl hru• l\ll awi.111w 1 1.0 dJlllttw: • P to 20 turdllf' I 
1\C1m. A.c: tu• l c.1 11111.,-.; inp ut Q l'I bl! by kr~cwrd 1111 by1 010 111-11 111: 111d1.nJ GI Cll lC KU OOK. II Ill~ (CU5 ;a rr 
;ulrDm allc~ ly t.n r le d .lllid CDtnp•td w11h bu-dgfL 8 UOGE T prnducu bo11) n\-Ofl l~lv .1c1u;1i l/bull ttl/Y• 11.1nc.t 
1tpo1• il\d 11 v•l l 10o ~o by 1n nn t.h t1tmm.arv a l Ktu.I CD'\1\ , CDlm 1 1aph1a diqil;ay DI UPtllliH S24.!tS 

0 	CHECKBOO K. II l hn o l tft~"* p 1ognm ~ ttp1 c o1mpilC!tt1,r;:oifJ n ~ uch checll /lftpnJil U1111tut! chf·r;li: 
rllU't wncm I ll~ u1.. Ill U!\ I P l:Dlll fllCI O d1rd. jlll l lJ lll'R 1n.:d rWplHI Ul l! ~ Ufl'U Upa• rn•rv VlfJU wlll'CI 
ho.m uu, pu:• de l llled 111i=11ut' tli 11L1n•m•1• l fY 1n1 111 .. t111 o f d.1u U1111pr n1mu c111 • llo be J-111"1of'd fo1 <om 

=~r"'U!' to ~~~·~tl::.~~:10n~:: :~~~~!lt~ llf~~·~~~b~~~ab;o~tTr1~11 :r~~f 1t'lllfw AO ctJlu m•S r;gs 
OsAV IPtCl S · AlloM u5r1 to l ttv traicl o l .dr 11t1~Ulw• 1•lh1wtl• 101 11p hi •O ...,._,.II\ -.:c1111111i 1~ !;1P11plrk 

, ..curch •hitmm Tlil w:u11111 ns 40 c..uhuUl'I prnun $ 14 9~ 

0 	iCAEO lf CAHO Krep 1:unt1o.I u~ 'fOll' I u1111h wHll llm prC1gu:n1 Drt1m1n. ~·IH·ll\.ad d1141la~\ r11;11td1.1W1. 
P1Ynw11u •n d ~mudta1 gits Sottn GI 110 t.o lumn p iuuo d 1~l•v U11 1u J I)~..~, c.1 d\ Sl4 . 9~ 

0 UNIVERSAL COMPUTING MACHINE: $39.95 @IJ) 
/I, ""41 firOtrJrilUll.lb lt' C:Ol'l'l ll fl~l!!lll SYilt'fll '(l l UChP•d ~vuiiiJ .t 20 IUIA JJ 10 COi lUltl" IJ.blr U\er drl 1oc' f(lltli 

•11d colurnn 11.-.1u ;111d t"q1Hltom lorm11tg.., •mq11t' u•m•uhng 111.1ch1n11 f•lt1r eleme•H CJ• bt' n111ili1phed. 
d1o'll il itd, wbt 1Mt•d 111 •1l1hul to Hl'f o1h.tt dr•111: 11 1 Uitr U ll dtl 111 1111~1,,te iJ t..nc•mn' cum rno" tn • 1 0...-~11 
f'ulii.1 1An y1rl lf '1' \11t1J1h ly1111111 Uihk ~lllJI . Hwu4r,.thDf u 11111ur ciJtt11>11l1n1 111-.b111rir~ can bt dtl1111td. ~- \lU~itd 
• nd 1rt:1 lled , 'M lh Gt w.1J11t1H ol'd daH, la1 llrnr &1M' ( lil;C'l lr' ll I l'•u ''lies l t 1f~1-n. irn,1ntermt dt~ign .,nillvs•1... 
h ,.liglllh, 111v1mlu1v 1,\li. mcor11 r 'lll.t111,nu , p11111l11tl•un 11l41n111 pa, ip roJ('C I tu\t nt11116lfl. 111 th-o•I for • It 'll 
11•,wm111y, •IYlll'm 0 1 11,pur lmf p 111 b k m th .al c..:t1 ht! w lYc tl with .1 11blr . llJ 11Hj u'lf[U1 r~1 [_0 11 u 11aiuh alro.-.. v uu 
tu n111•.t' In ..11y #11~1 nr11 t , du11g1i •t\ v.1 lt111 1 11d 11 r111W'd1.. 1t'ty 11'! 1t1111111h:n on o rhti r 1•bit ,·.r.-11 Eo111l' t•hlf 
C.HI I" 11'1111 111!11 I.Iv 111 ji:hm, 11.ftjl'~ foscu dt1fir1Cd J 5 c.o.lunun.l On " ao CD'•m,, llllllll'I 

0 COLOR CALENDAR: 	 $19.95 ® 
HI R(S 1:0101 ¥.:t)hl<\ d1mlAY al ·~0111 ptno.m1I u l111od11 Clt1eon101t1c 1111dllpll' flllfll n1 ••1>thl 1 ""'rlll~ Rr 
¥1.l'W H . ....lll'.'4' 111~110 1 11111 dl lU, tppu~n tltl l' ll h, •nllflll!IUl lO, b<r1h~1. •CIJo • "'1h!I, oflt: {I"". ~ yu1 IJl' I 

•Utf C:1.1p~ Ul••d.u nHl lt \ d61itt P 1111t f1 and ~nt11• dl'l.fll•Y .aw1l'!11u1·1 t1111PIH1 by mon tll •t ylim l full lr l.I 
dr\C:Jrlm1, t.ICfti lJ.11"• ikt1011 •l t m"' """' l1hr11 l lor i1 r1yUlt1" with ii biny C~nut.lr 

0 BUSINESS SOFTWARE : Entire Series $159.95 ® 
0 	l.ilt:HOllCCUUt.llAN I lh i= 1~11l .1"'u1.1nl•fl'1 •v-.1111m tu11_. ~.ii bi11"M11r1~ 811il"il DU r-1..i:AK l ..tCtu111111 

.,HI duui hr1111111111y b.11o lc •~••n1*' 11 1 ~ it l l1cwn1 1uog1.aom rrc..urd\ 11111• 1uu6't1t' 1r11111h nu 111«t.111iu b.o1L11u.i: -.., 
.,.. 11 f'f o1I l ~ dfl!r 1u. 11 '"',!11, •r-n" lll nr •d 1 • 11111• 11w~ Setlf•" .:11 4(1cul.i111111111111t.t1 1r 11 i11l1 tii! 1 L(ll~~ ltl> '"' JIJlllQ 
J01Jlll.ll l'lll l l lf'\ 11er 190flth •Ill' I D J(JOolCCU\111 1'\ lncl1Kte\. , 11 0111)11111~1 rill r1ill.t:flC1il J\ccuwnum~ SA9 ,5 

0 	UN IV(RSAl l!IUS UHSS MACIU~E T hi~ 11•Dtt<1t11 1\ Oi'\1ynir:o 10 SIMPllf'f 111111 SAVI llMl 11111 Ilk 

.i.c1n••m b 11 t1nl'n1thlll whu 11111'\I fll! t 1ud 1C•llY An...ilrrr . Pl.111.1 111 11 f,1 • 1114.. lf1r 11• uf11•11 W-4'lC11•111t..-d .,.,.~ 11u1 
ll1uno.o1 I Cul!ll1111t111• \\:icllll l• ..1ul t i I \ phljUlllllll'd lu 'fHU'lmit thr hillo'l'l lll~ 11 t.u11 11n~ •nd l..i11t.nlH111 •ouh 

C:ASU .fLDVI riPfAl VSl'S f HOl- OAMA ll AL.ANC: l SHlf.. I StlUH C[ II.NO USl Ut • LIN US 
•A Of OAMA PllO fll & lOSS SAl ES f OHlCOSHA Jog COSl (SI IMAT OR 

QB U$Ut($S l:ttLCI< fHC ISfEH llPiO HUOCl f A t:Oll!fll1ti1;ii1rn .n t1I 11111 CH(Cto.:80 01K II and ISUOCll I 
p;u.1y1• m\ 1:1111.1ntlf'd 1a md udt 11111' 111 50 lm!J;p1•bll" 1Ct'ml dl-d 1.1 11 Lu !!tDlt o;. tueck, '"' muntl1 l 11chid"' h.mk 
''iUrllll!rll 1C(11_11ic.i1it111'11 .1111l 4'11Ullllt• l •C t:l1rc li 1.11'.JJC:lll (4810 S49 9\ 

0 ELECTRONICS SERIES: Entire Series $159.95 ® 
QLOGIC Sl 1UL ArOH SAV[ TI ME ANO A ON'EY Si:1mt~ r .. yiu111 ~!iii l uq1c c1rcu•h i. lorr y<1u hu1ld 

lhtm CMOS, 1 Tl . u1wh.1tnTt .11 1t't •1g11;il lugic, tlm 11111,..1111 un tundW 11 Tl1r p 111qn111 I\ .aon MH!'-1 
1t. 11n. mrnui d1m!1;, fol l nul!l"d lu•t \.•111111110 1 (4Pillhlr o t "''1w'l• tmt ,,._ b•I 111111r 11., "1 1-11a1.. •n11u11 1l' -ur • 
I• 11r,w1ul l11 ulofl ' ll"''-'l1rd 111111•1 p,aU r lB\ II will h.mdl.i 11p •• 1000 g• 11'1o, .nr:.h1.01 ft!J r.ANOS. P.:QRS. I ~ 
...., ,,,.,~ I LIP FIOPS. SHll I !Ht;f.SlUIS COUtHEflS~111 llt•'or1 t1ii l111,. tlf.1ACR OS llJ1•1o4Dnm drh•ull 
1.1111!1011•. 01 b~11111ry ll l li"'1 IJ-411,.. 1 11~ 'S1f'llU.lill1u11 lr\u1h d1~ 11l.l'l1 ' d 1lfl C:RI JI ,u11 i110 :i,tl'Ph 1., ll'>'ll lk iW-.. 
( n11lr0111o trll 11• ,.ybu.11tf • • 1 1<11~ LOl'.i l C UESIL;rf[ll 1111 \.MtlYl<1111uo SB!}!J~ 

O t oc:ic ors11:;N(R l t11rU1C lrn" 111 IHS Gta11t11c• 111•91..111 fut u..\1yumi, d11,11t.aol lll'llC w-..1 ..1t1 \ 1"1 '""" "' 

rl n'lll'll "-••• 1111 kt!yb1Mtd tmJim,.IC\ ,din._.,-;. yuu lo dr1n'I d1ucOy 1111 !boo 'loU•.," 11 11 I• I ~ d1U..1rul Ifill~,. •Y~ 
1t1cl•11 l1m1 10 IJ41• illoitjtl' 1i;nh· 111\ 'U1'fl l11ul •'•U1h 1•1• p1111JUlll 111nd ~ 1...rtw'lll h11 uu1 \flr<1ol1ullu11 5 1.. nd..t•d 
ll41lf' lll \ 111p11lll" ll ..•I' r~ :ir u . ~OH , UitV( IH EU, EX OR I I L0 f' . SKF L011, OH OP HS FL OP. ii f111 
C:OUN1~ R .11111 iN llll SJll Fr RHllSHR U\l'I llt l «UClll ftf"l; I\ ll•IOIU \1 ;i~ Yll U 'iYUUhl ,,uun.tli"y dl11't\'tl\Hll11 

1111.or qr•11h1c' tun111,1111h N'l'Wu•li. de~t11111 1um l u1 lOGIC Si P.1Ul AIOH. IJ!'l'Sf'l"lrd ~rti11 1 Url#"CllJ~ \•u!ll ! ltir 

Cltl 11 •.arikll lli!~ n y 11m11n S8'9 9~ 

0 MATHEMATICS SERIES: Entire Series $49.95 (.Al 
D STAJJSllCAl A.'4AL "SIS~ lht'l lllihlll d mn• ll IJHll,ill ..fll p .. d t11t1h SUJ.. ll urHAR ' " GIHSS:l(IN • n.ll l'll 

'U\. d l'll' llll JO~\ lhof m c.t.n \ l,111 li.1rd d~l'H 1 HITI • Ud 11 fo~\ ' ""' lll' IJlll' tlC:Y d1• l1 h11hu1111 I 11\tl rn1111Ju.• d tf•I• ...h 

Pr1111 1!1 U1\ I. , I 0 .iud "d111 111 111111" ln(lu6r-d U11< 1t H11 I $ 1!) 9:> 

Q 	NUiMLrll [Al ANA LVS IS HI , l {S 2 [Jm1u'l ~ 111 11111 I 11l a1 o l .111y lu•t.111,111 Autu mi.t t.c !o(.ih.ny 11. t yibu1 11 p.l•ln ~. 

1J1,. 111opan1 l'oii ll p1•1 lbt hun.ch!an_ ~lo l 1h.- lrH EGHA L 11101 th" DUU\IAllV[ dl'L~nnw l lttr l'OOlS 
lmd 1ttr ~AX IMA .1 11 tl MINIMA 41111 fo11hto HtlECAM VJ\LUl S\9 g'J 

Qt.IA I Al :C A ••r1'1 111111 11•.,.,., •IU't.. 1d11"'""'11 1oqr~m tu- dl'lru111•n•1 lti t UIVlHSI:. •nd Ol I EKMINANI 11r 

HW n 1a11u.. •~ Wfll ..1th« SO LUT IQ lo .i•'I' v- t ul SIMUt I Mll OUS ll.NlAH EDUfl Tr ONS 01'.. l, 0 l ld 

d.1t• \I~ Sptufy fl~ ..-1111 'lo< 1 1481(1 01 l~ cq11 tJ2K• Sl9 9~ 
D lo sum r.i::t .-tOl 1 lK l11;p1111 .. eiw llt:CiANC£ .u11& 1u Au l Y 111 MM-ttMAlltS11'1' c:•r-•l.Jnlj 1-1 1 n t ~ 

PLOTS 111 J li l ltll!Mllln•I \Ulf~ 11.>rn Ml'f ] \ '.ll&dllt' ~IJU• 1 mn Onli \ff~ .rnd 1rull 10111111r. In• JJlrJh ,O~t.. ,.11 
d"n"' In ""~'1 ~v1 l ..:;r JU14111rrro H1ch$•lll Lu.. 11 1 11..111.jl•t1ill itt 1111•1i1 '$1'9 I]~ 

0 ACTION ADVENTURE GAMES: Entire Series $29.95 (/! 
O li [U BAHUr C'111 'i'\IOO 111111ty lht' HEO e~ R ON ' 1 11 ... t J~ t 41 111111 114'*'' , . ..~.I t'\ " lllAl1111 t 11u11 lJllt. 

ric: u r 11 ~ 11....~ .. 11 yuu1 1·,•o n10 WA ii i HI P'LIHtl 111n 11 1h1i b·.11 11 11 \ V1111 u11 LOOP. 01vL 8 AN lt( iM 1;urJ~ 
rn .tl'IV un• ••I 1ln rchwu .1nd \ II uu rhr OAH0 rl 111 HI RE5 411 4pl11 0 SI~ 9!> 

0H.ATl LI Of rd10 ~VA'V "'" 1 ;111• •• c11.111~ 11 a1td ..1 111 .. uSS HO~l r. ECS' Cl lVl 90M8(U "•11•t1hi.11 'l' u u 1 
r111u•h ~ir 1tir A11ii;:14l1 c-4u~1\. J\k•ll'. S..U1"11u .ind l\.41f4 '111 111 mm ' 11., vc•1 ,.~,¥ 1h ruu h ll 'KOS ~ 111l li1'i 
Fifi{ l Cl l l!U. ~ i· 'fill.i i 01vr BOMB hll 1111111 IUS ~"lllllCI! 514 !I '!. 

0 	5U8 Al I '1iCK I I ~ l"tp11( l !UJ Thi• Hlt' llllf t lllhuy .... flr.iH fu t 111- COR.Al SlA Vat-111 u111. 111 .. 
MORA't. J1.11i 1u;. 1 'l1gl11t111 1h1· CAR All-RS 111d OATTUSHW'S Ltw si1c li .. iJ\ 8111 w.m;h m1 1 Im •lk OC 
SIHOY~HS 1h11rf1 .. 1 .~ m4'11 ll d,.iliil t-r l u HI R(S 'f' .iphc-.. 5149~ 

QI HEE LAI ALUG At r 1 • •• ~91 ..1 1'1 1 \ 111r to ~uppl 1 rd 111\ ll (~io. .i11d '""""Apple II \1 01\• t\ Ap111.. ~ ..11 JIUM C.••d h 
JUS IUI l....,.t"l 11 • 11 '1 t t<fl ~t • " J2fll IMM u 11 l~u 11lf1t•1w1w. not-HI rl r1.iolttJ tfhlf..cl - 11 •~ md utfcd 01tJ.o11 \ll q1 
IK'd vwllilfl ] di,\ C•1d i;iw-i\ mdudt' r;.,;u d 111imll r 1 Aitll St 5111 pu"'9' Mlt h1111 Lllhlllj Y'i- Jlh r..c..11 mdn 
C•ldGHW 1 r-wd~1u1 • tkl 6 ' ·" Ulir\ 14.J 

Crrcle 221 on inqu iry card . 	 Ci rcle 222 on inquiry card. BYTE D<«'.mb<r l980 299 

http:111-COR.Al
http:�11�t1hi.11
http:o(.ih.ny
http:tmJim,.IC
http:J01Jlll.ll
http:4(1cul.i111111111111t.t1
http:C~nut.lr
http:firOtrJrilUll.lb
http:IH�ll\.ad
http:111d1.nJ


Circ le 223 on Inquiry ca rd. Circle 224 on inquiry card. 

Buy By Mail 

and Save! 


I I 

r I :!~I ,
"'-- -- ~' 

. ' ._\ \ 
""' 

INTERTEC SuperBank, 32K . $2495 
64 K Ram, Lis t $3345 ....... $2695 
64K Quad, list $3995 .. .. . . $3395 
NORTH STAR Horizon I 
32 K DD Li s t $2695 .... . . . .. $1989 
Horizon I QD List $2995 .. .. $2245 

Horizon 2 32K DD,Lis t $3095 $2289 
lntersystemDP-1 Li s t $1749 .. $1495 

CROMENCO Z-2 , List $9995. $7945 

Sys tem 64K, Lis t $3990 .... $3179 

Syste m 3 64K , List $7395 ... . 5689 


ATARI 800, List $1080 ... . .. . $799 

APPLEll , 16K . . ....... . .... $969 


DISK SYSTEMS 

THINKER TOYS" Discus 20 .. $939 

Dua l Discus 20 . ... . .. ... .S1559 

Discus 2 + 2, List $1549 .. . . $1259 


M26 Hard Disk, List $4995 ... S3949 


PRINTERS & TERMINALS 
PAPER TIGERS IDS-440 $679 

With graphic option . ... . ... $7 49 


CENTRONICS 730-1,List $795 $595 

737. Lis t $995 ..... , . . . . . . .. $789 

704-9 180 cps ..... ... .. .. $1495 
703-9 180 cps . .. . ....... . $1569 
T I 81 O,list $1 895 .......... S1489 
NEC SPINWRITER5530 $2395 
NEC SPIN WRITER 5515 S2395 
DIAB LO 630 Lis t $271 1 . ... . $2399 
INTERTEC 
lntertube 111 ,List $895 . . . . . ... . 729 
Emulator . . . . . ......... . ... $729 
Televldeo 912C. .. . ... . . . ... . $679 
920C .. . .. . ....... . .. . . . . . . $799 
Hazeltine 1420 ... .. .. .. ... . . $789 
1500 .. . ..... ... . . . . . . .. ... $845 
Soroc 120 , list $995 .. . . . .... $689 
Soroc 140 . .. .. .. .......... . $994 

"'ibi'n;;7" ~ra-;;;;- facta y St~nied~ehYef)'. c.a•~ 
,,, ""' ~ICt(ltl • .JU.flirt. NrS Jt$1def.l l$ add •PP1°"1.ue SJ.~ laL 
Pnct.1 do nol •llCll.<le !h•o1> ne VI~ !od !mle• C11a>1e .:Id J\ 
C.0 0. Ol'den r~u 1 re 25"~ deposil P1.c:es 1ubj!CI 'o d1anee w1thou~ 
nc.1 ic.e. 

Computers 

Wholesale 

P.O. Bo.x J44 Camillus, NY 13031 

':E. (315) 472-2582 1• · 

The result was a decision against SCA 
and against switching-type stereo en­
coders-this latter decision was made 
because we wou ld rather have any prob­
lems in the stereo signa l resu lt in place­
ment errors in the stereo fie ld instead of 
adding to distortion. 

The best p lace for digital broad ­
casting, in my v iew. is in the b lanking 
intervals in television video signals . This 
is being used with great success in public 
television for subtit ling for the hearing­
impaired. Please don 't crowd our 
marginal FM signals with itl 

John Beckett 
D irec tor of Com p uter Services 
So uthern Mission ary College 
C ollegeda le TN 37.315 

The Digicast Project /1as been renamed 
tl1e "Datacast Project" by its principal 
proponent. Jim Warren . No regular 
Datacast service is now in operation . but 
in a recent telephone conversation, Mr 
Warren told me, "The only tlzing that's 
holding up Datacast is Jim Warren ." He 
added that several tests have been per­
formed both in Sacramento , California, 
and in the San Francisco Bay area , and 
that he intends to pursue Datacast when 
some other projects are completed. 

I also talked w it/1 Harry R Anderson , 
the broadcast engineer who l1elped per· 
form the tests . He agrees with many of 
tire points made by Mr Moss (noting 
that few people can detect a 1 dB dif· 
ference in v oh1me), but derogates tire 
objections of Mr Beckett regarding in­
creased multipath distortion resulting 
from use of tire SCA . 

Mr Anderson believes that the prob­
lems e.rperierrced by WSMC were prob­
ably caused by other factors , and he 
says that the theoretical causes of 
nrultipatlr distortion should not be af­
fected by SCA subcarriers. 

Mr Anderson is the author of two ar­
ticles on the Oigicast! Datacast system. 
See "Digicast: Towards a More Effective 
Use of the Radio Spectrum Resource," 
Intelligent Machines Journal , Number 
10. June 25. 1979. page 18; also see 
"Digicasf: A Status Report. " In telligent 
Machines Journal. Number 17, October 
31, 1979, page 10 . .. . RSS 

The End of the CBT 

The article by Ron Parsons about a 
6860-based modem was excellent. (See 
"An Answer / Originate Modem, " June 
1980 BYTE, page 24; also see the 
"BYTE's Bits" item "Tracking Down the 
Modem Filters," September 1980 BYTE, 
page 312.) 

Unfortunately, on January 1, 1980, 
the Bell Telephone system made the CBT 
data-access arrangement (OAA) ob­
solete. o telephone-line interface 

Announcing the most im_por tant utility 
ever introduced for the TRS-80• Model\ 

and Model 11 ­
TM 

ENHBAS 

ENHBAS is an Enhanced Basic exiension 
m<Jdule, which loads a1 the lop of BASIC, add· 
ing many commands and background 1asks ­
OOver 30 new commands added 10 your 

BASIC: 

•SORT- Multi -keying, mull i·tagging array 
sort. Sorts thousands of items in mere 
seconds. all wit h one command! 

•JNAME- Use line labels along with line 
numbers in br11nc hing sratemen1s . as in 
assembly language. using the ENHBAS 
commands GTO and CSUB (spec;al 
GOTO and GOSUB). 
How many times have you wanted 10 use 
variables to reference line numbers? Now 
you can! GTO a nd CSUB allow vari~ble 
expressions as operands , such as in 
G T O X+<W. 

•WHILE I W END- New, slruCl ured p10­
9ramming loop construc r. Makes far more 
logical program Oow (less GOTO 's). 

• EXEC I EV AL- Two new.extremely pow· 
erful !unctions! EVAL e valuates an alge· 
braic expression in s1r;ng form . With EVAL 
you can manipulare complex func tions in 
string form, and !hen evaluate them . EXEC 
executes a siring expression as i/ ir wern 
a BASIC program line ' Wi1h EXEC. your 
computer can ac tually wrile ils ow 11 pro­
grams and execule them! 

• CALL- Pass con1 rol 10 machine language 
subroulines at a ny address , passing pa ra· 
meters both ways. 

• CLM I PAGE-Set up aul om~ t ic P.'S" 
roll -aver and Olher line print t r hmc lions 
from BASIC. 

• All these a nd many m o re! 

Din addit ion 10 the above commands. Mode l I 
ENHBAS contains vec tor wophics and 
drawing comm~nds . Model 11 ENHBAS has 
many func tioris suiled 10 business program· 
ming-ISAM file h~ndling commands. RS-232 
access, nd many more; along wi th several 
Model I BASIC commands left oul of Model II 
(PEEK, POKE, OUT. etc . ). 

DEN HBAS includes many bac kgro ut1d u1 il ­
i1i<!s (Model I version): 
• U1er-de/inable CUl'S;OI' 

•K•y click 
•Two- tone b e-,.p on error 
• A u tomal ic lotuitr-cose 
• Automo tic: d«bourtCil!i 
•S hort•e"ntry commands 

(Stlif• · ldter rrin fs command> 


•Real Cont,.o lic ey:i 

eOnit /@'Ufrr commands 

•Formalled L/S1ings 

ENH BAS is available for : 
!6K Model I - Level-II Tape ....... . ...... S39.9S 

32K Mod<I I O;•k ....................... $39.95 

32K Model HI'""°''· ll! l l lJO) ............ $39.95 

32K Model II Ion T RSOOS dosk) .....•••.• 599.95 

• T'llS-80 •s Oil reg. 4rddem.:t.rM ol RadllO Sh11c k. d TandvCo 

Oth~r !Ulflwar~: 

C S G PILO T - Di<k-based. high level language. 
32K Model I Disk ........ . . . .... $59.95 

Z- EMULATOR- faecutes assem. lang. lines 
l6K Model I- Level-II Tape ...... $29.95 
32 K Mo<lel I Disk ... ...... .... .. $29.95 

ENHCOMP- ln1eger subset BASfC compiler. 
Full graphic s . Requires RS Edilo r/ Assembler. 

32K Model r Disk .... ... ........ $24 .95 
ABBREV- Level -I abbrev. in L ve l-11/ Disk . 

16K Model 1- Levet-11 Tape ..... . $24 .95 
32K Model I Disk . . ... . ..... ... . $24.95 

DeaJer and OEM inquiries invited. 

The Comsoft Group 

6008 N.Keys tone Ave., Dep t. B 


Indianapolis , IN 46220 

(3 17) 257 - 3227 


http:4rddem.:t.rM
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PLAN OWNERSHIP PLAN LEASE PLAN 
PURCHASE PER MONTH 

O~SCAIPTIO H PR ICE 12 MOS. 24 MOS. J6 MOS . 

LA36 OECwriler II ...... . . . S1 ,695 S162 S 90 S 61 
LAJ4 OECwri!er IV . . . . . . . . . 1 ,095 105 59 40 
LA34 DECwri!er IV Forms Ctrl . 1 ,295 124 69 47 
U'\120 ilECwrHer Ill KSR . . . 2.495 239 140 90 
LA180 DECprinter I . . . . . . . . 2,095 200 117 75 
VT100 CRT DECscope . . . . . . 1,895 182 101 68 
VT132 CRT OECscope . . . . . . 2,295 220 122 83 
DTBDll DATAMEDIA CRT 1,995 191 106 72 

Tl745 Portable Terminal . . . . 1,595 153 85 57 

Tl765 Bubble Memory Terminal 2,595 249 146 94 

Tl810 RO Printer . . . . . 1,895 182 101 68 

Tl820 KSR Printer . . . . . . .. . 2, 195 210 117 79 

Tl825 KSR Printer . . . . . . . . . 1 ,595 153 85 57 

AOM3A CRT Terminal . . . . . . 875 84 47 32 

ADM31 CRT Terminal . . . . . . 1,450 139 78 53 

AOM42 CRT Terminal .. .. .. 2, 195 210 117 79 

QUME Letter Quality KSR . . . 3,295 316 176 119 

QUME Le11er Qualily RO . . . . 2,895 278 155 105 

HAZELTINE 1420 CRT . . . . . . . 945 91 51 34 

HAZELTINE 1500 CRT .. .. .. 1,195 115 64 43 

HAZELTINE 1552 CRT .. ... . 1,295 124 69 47 

Hewle\\-Packard 2621A CRT . 1,495 144 80 54 

Hewlett-Packard 2621P CRT . 2,650 254 142 96 


FULL OWNERSHIP AFTER 12 OR 24 MONTHS 

10% PURCHASE OPTION AFTER 36 MONTHS 

ACCESSORIES AND PERl?HERAL EQUIPMENT 
ACOUSTIC COUPLERS • MODEMS • THE RMAL PAPER 

RIBBONS • INTERFACE MODULES • FLOPPY DISK UNITS 

PURCHASE 112-24 MONTH FULL 136 MONTH 

PROMPT DELIVERY• EFFICIENT SERVICE 

AOSOn 
A NOVA" 4/X? 

Wild Hare's 
MTSS Provides NOVA@ Users 
With Multi-User Capabilities 

DG users n°'" hove o choice when upgrading 10 a mul· 
11 ­ user enwonmenl Prev1ouS1y. the ontyway ro supPQ(l o 
t•ue multi ­ user env1ronmen1 was to upgrade toAOS.bur 
nor anymore 
MISS prov1ctes oll of he standard ROOS feotu1es IOI up 
o 16 user< simultaneously and each use1 is 101011v 1n· 
dependsnt Users moy edit. compile ond execute pro· 
groms wrmen 1n fORTRA IV. FORTRAN V. ALGOL BASIC. 
MACS. etc 
This means no sottwore rew1ihng is necessary No new 
opero11ng sysrem need be 1ns1olled 
MOie 1mpo(1anlly. MISS suppons all NOVA · ·s as well 
os ECLIPSE· ·s so no expensrve hordwa1e upgrade 1s 
requr1ed 

Now Doto General Users 
Hove A Choice! 

Circ le 226 on inquiry ca rd . 

INTRODUCING 
DATEBOOK™ 

THE NEW OFFICE 
APPOINTMENT CALENDAR 

PROGRAM 
DATEBOOK™ helps manage time just like a com· 
mon office appointment book, but with the speed 
and accuracy of a computer. DATEBOOK' '" elim­
inates the scribbles, erasures, and frustration of 
searching through the book for a specilic opening. 

DATEBOOK ™ is ideal for Doctors, Dentists, Law­

yers, Salesmen, Repainnen, or in any situation where 
time management is critical lo office efficienc y. Its 
menu display and one- key options ma ke DAT£. 
BOOK' '" one of the easiest programs to learn and 
use. 

DATEBOOK' "' fea tures include: 

• Appointment scheduling, cancelling, modify· 
ing and rescheduling. 

• Automatically seca:ches for openings according 
to time of day, day of week, and week of year. 

• Displa ys all scheduled a ppointments for a 
specified person. 

• Lis ts da y's schedule (Scree;i or hard copy). 

• C o n be c ustomized to accommodate any 
workday/hours schedule. 

DATEBOOK
1 

'" is written in PASCAL and is avail­
able lo run on CP!M®as well as UCSD PASCAL 
systems. 

(415) 455-4034 
only $295 

Dealer Inquiries Invited 

1492 Windsor Way, Livermore, CA 94550 

CPIM 1s a registered lrademaik or D1~al ResearCh 
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64K Horizon II $2669 
0on·1be fooled by oor low price. The1e orerfl ju>1 any b4K 
Hollzon ll's. They're rhorouqhfy resred. enhal>«'d. ..,ec1o11y 
pockogecl and bocked by lo~ wooanry ...,..,u.O..lote you 
buy your Horii.on, find our hO'Yof c.111.H 5-cNVke. pri(o,s.. 
ccce~les. and sokwo~ oro making us rhe if' 1 SOUICe for 
1t>.e • 1 HOO 'Y'"""· 
Horizor'I II 64K Quad 
Horizon II :l2K DD 
Horizon II :l2K Quod 

PRINTERS 

5JQ69 
S2:l:l9 
$2669 

Microline 60 

$539 

Paper Tigers ,i;:... j 
440 S835 
440G $875 
460G $1149 

Cenrronics 737 
Anodex 9500, 9501 
Tl810 Dosic 

Atari 600 16K 
Plus bl9 savings on accessories 

Tl 99 /4 w/moniror 
Zenirh (Heath) Z·89 48K 
Industrial Micro 5000 D.D. 
Altos AC5-8000·5 

TERMINALS 

$744 

)899 
$2259 
$2499 
$4995 

P.E. llantam (w/non glare) $669 
5oroc IQ 120 S729 

Televideo 912( P49 
Televideo 920C P99 
Hazeltine 1500 $899 
Visual Tech 200 )945 

HOW TO ORDER 

Moll Order Only 
2% cosh discounr lnc./char9e cords odd 2% -
Az. residenrs odd 5% •ox - We expon -
Worron1ies lnduded on ell produc1>. 

Scottsdale 
Systems 

- 67.'lO £. McDowell P.ood #103 ffi 
m. 5cortlidcle. Az. 65257 __ 

- Open 6 10 6 PM ·""Sal. 

(602) 941-5856 
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devices can be obtained through the 
telephone company. With this act , the 
telephone company made obsolete an 
entire generation of equipment, in­
cluding modems and telephone-answer­
ing devices. 

At present, I can find no one who is 
providing CBT couplers or devices 
equivalent in function for sale, although 
the telephone company insists that these 
are available through "electronics supply 
houses. " 

The current regulations specify that 
any device to be directly connected to 
the telephone lines must be certified as 
compatible by the FCC (Federal Com­
munications Commission). This is 
beyond the means of most individuals. 
About the only legal means left is to 
purchase one of the commercially 
available direct-connect modems or set­
tle for an acoustically coupled unit. 

James R Boatright 
3112 w 11th 
Topeka KS 66604 

Comments on the August Issue 
Editor's Note : BYTE readers w ere even 

more vocal than usual this month about 
our August 1980 FORTH language issue. 
Apparently, tf1e combination of Steve 
Ciarcia 's article ("A Build-It-Yourself 
Modem for Under $50"), the many 
FORTH articles, and the article by 
Theron Wierenga on "Construction of a 
Fourth-Generation Video Tenninai" (no 
pun intended) combined to hit a collec­
tive nerve. Here are some of the short, 
usually anonymous reader comments we 
received on the monthly BOMB cards 
(for a11 explanation of the BOMB card, 
see the back of this issue). 

Incidentally , w ildly enthus iastic co m­
ments about FORTH outnumbered nega­
tive comments by a fa ctor o f 10 to 1: 

• More FORTH I I Pascal's just ano ther 
language to eliminate programmers, but 
FORTH is a language for programmers 
(and engineers and scientists and 
businessmen and kids and everybody) ! 
• I would like to see more articles on 
FORTH-best single issue since Volume 
1, Number 1. 
• Excellent coverage. I believe FORTH 
is a language worth learning and using. 
My TRS-80 will be nmning 
MMSFORTH as soon as possible ! 
• Economically , FORTH has got to be a 
major breakthrough . Memory doesn't 
come cheap and you don 't need much of 
it ! 
• FORTH is fantastic . It 's like 
heroin . . . you gotta have more once 
you try it. How abou t some more in the 
near future? 
• I was quite impressed by FORTH and 

New! A CONSUMER'S GUIDE TO 
PERSONAL COMPUTING AND 
MICROCOMPUTERS, Second 
Edition ( Freiberger & Chew ) An 
updated second edition of the tex 
chosen by L i/JrH 1.1· .Jo 11 r11al as 
one of the 100 outstanding sci -tech 
books of 1978 . Updates prices. the 
latest developments in micro· 
computer technology. and a review 
of over 100 microcomputer prod­
ucts from over 60 manufactmers. 
#5116-X , $8.95 

2. 
New! DR. DOBB'S JOURNAL OF 
COMPUTER CALISHENICS & 
ORTHODONTIA Vols 1 1 & 32 1 

(The People 's Computer Company ) 
Vol. 1 reflects the changes that 
took place in personal computing 
in 1976 . Vol. 2 ( 1977 ) chronicles 
the emergence of the smal1 
computer as a useful tool. Vol. 3 
( 1978 ) looks at the growing 
interest in programming 
languages . along with art icles 
on specialized applicat ions and 
ut ilities . Vol. l,#5475-0; Vol. 2, 
#5484-X; Vol. 3, #5490-4; 
each$18.95 

g_ 
New! THE S-100 BUS HAND­
BOOK ( Bursky) ... .. offers a cl ar 
overview of t he processor's 
i.nstl"Uction set .. tables and 
figures provide valuable. difficult· 
to-obtain p inout and interfacing 
information ... " £ D N . Discusses 
CPU. memory. input/ output. 
compute r fundamentals . bulk­
memory devices. and more. 
#0897-X, $14.50 

...cp.g. Qo to youJt 
Qcm.Q OOV11puten si:o1t.el 
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Circle 230 on inquiry card. 

I 

0o: 
I 

BUY COMPUTERS 
I 

Q I 	 0 

' BY MAIL ORDER 
0 

r 
01 	 0 

o: 
AND SAVE 16°/o 

O : 	APPLE HARDWARE 
I 16K $ 958.00 

0 	1 32K $1,040.00 
I 48K $1,099.00 

o r Dls:k with Conlroller 
s 495.00 

Disk S 440.00 
0 Poscol S 445.00 

O 
Graphics Tobie! 
Symtek Light Pen 

S 655.00 
S 215.00 

Versawrller Digitizer Syslem 
$ 215.00 

0 Vldex Vldeoterm 
80 Column Card S 315.00 

0 with graphics-ROMS 335.00 
Apple ClocK S 225.00 

O 	 Micro Solt Z·80 Software Card 
with CPM S 319.00 
Parallel Prinler Cord 

0 	 s 145.()0 
Communications Card with 

O connecllngcable $ 185.00 
Apple II Firmware Cord 

s 149.00 
0 lnleger Basic Firmware 

s 149.()0
0 

0SOFTWARE 
Conlroller (General Business 
System) S 519.00 0 
Cashier (Retail Mgml & 
lnvenlory System) S 199.00 o 
Apple Posl Moiling List 

s 45.00 0 

CROMEMCO 
0 

SAVE 16% ON ALL EQUIPMENT 1 

: 0 
NORTHSTAR I 

Horizon·2·32KDD :o 
$2,390.00 1 

0 
VERBATIM 
Ir MEMOREX 0 
5'/• " s 27.50 

0 

PLASTIC BOXES 
5'/•" s 2.25 0 
a·· s 3.50 

0 
Sena c et1itied check (re9u1or checks requlre 2 weeks 10 clearl or 

O charge 10 VISA or Mosler Charge. Cuslomer pays shipping . 0 

I MIRO COMPUTERS, INC. 
0 	 0: 27 Long Meadow PlaceSoulh Setaukel, L.I. , N.Y. 11720, 

1(516} 423-7955 CAll MON.·SAT•• 1~AM~PM I 

&AN HElP 'IOU · · · 
euv SELL OR lRAOE­

• LOW cosT 
• HOT L\"i.EuoNlH 

COMPUTER • T'NICE "' m 
INSTANT ADS 

Buy or sell fas! with lhe Com puter Instant Ads. The all ad 
low cost computer publication for individuals and businesses. 
It 's on convenient 8 1'2 " by 11 " pages in easy to read lype. 

Bargains - Computers. Components , Peripherals, Software , 
Positions and Help Wanted. whether you 're buying. sell ing , 
or swapping you can gel fast results at low cost w ith th e CIA. 

Instant Ads - If you don ' t want to wait a few days for the next 
CIA issue-just dial ou r special computer hot li ne number 
(reserved fo r subscribers) anytime, 24 hou rs a day, and our 
computer will te ll your computer (w ith 300 baud modem) all 
abou t th e ads received by the CIA since our last issue . Call 
as often as you like. The only additional expense to you is 
the price of a direct d ial phone ca ll . Bui remember. if you 
don't want to pay for the phone cal l , you only ha ve a lew 
days to wait because the CIA is publ ished TWICE each month . 

LOW COST ADVERTISING - Only 1Ort per word for one ad 
and just 8¢ per word per issue when the same ad is ru n in 
two or more consecutive issues. 

FREE ADVERTISING - Subscribe now for free advert ising. 
Mail an ad (up to 50 wo rds type written o r printed , please) 
lo us with your subscription and we wil l run it free; or phone 
your subscription using our toll-free number and charge your 
subscript ion lo your VISA or Master Charge Card . When you 
telephone your subscription, we wil l send you a certifi cate 
tor a free ad . 

One year [24 issues) only S13.00LOW SUBSCRIPTION RATES 
Two years [48 issues) only S20.00 

Subscribe NOW Call TOLL-FAEE 1-800-453-6464 
In Ulah phDne 268-3000 

1111'11 COMPUTER INSTANT ADS ASSOCIATION 
Ii1-1 277 East 6100 South · Salt Lake City. Utah 841 07 

Circle 231 on inquiry card. 

Diagnostics I 
for CP/M• & TRSDos· 

Someday your computer is going to break; even the most reliable 
computer systems "go down". Often. find ing exactly what is 
wrong can accGunt for the most time cGnsuming part of repairing 
the system. and the longer the system is down, the more 
money you lose. 
DIAGNOSTICS I is acomplete program package designed 10 check 
every major area of your computer, delect errors, and find tile 
cause of most common computer malfunctions. often before they 
become serious. For years, large installations have run daily 
or weekly diagnostic routines as a part of normal system 
maintenance and check-out procedures. 
DIAGNOSTICS I is designed lo provide that kind of pe~ormance 
test ing for 8080/280 micro computers. 
DIAGNOSTICS I will really put your system through its paces Each 
test is exhaustive and thorough. The tests include: 
·Memory Test · CPU Test (8080/ 8085/ Z80 ) ·Printer Test 
· Disk Test ·CRT Test 
To our knowledge, this is the fi rst CPU test available for 8080/Z80 
CPU 's. Many times Hansient problems, usually blamed on bad 
memory, are really CPU errors. 
A good set of diagnostics is an indispensable addition to your 
program library even if your system is working fine. Hours have been 
wasted lrying tG track down a "program bug" when actually 
hardware was to blame! 
DIAGNOSTICS I also al lows you to be cGnfidenl of your sys1em. 
This can be crit ical when fi le merges or sorts and backups 
are involved. You want to be as sure of your computer as possible 
during these critical times. Running DIAGNOSTICS I prior 10 
these and Glher important functions helps to insure that your 
system is Gperating at peak performance. 
DIAGNOSTICS I is supplied Gn discene wilh acomf}lete users manual. 

DIAGNOSTICS I: $60.00 Manual only: $15.00 

Requires: 24K CP/M: 16K disc for TRS-80 
formats: CP/M 8" SOFT SECTORED. NORTHSTAR CP/M 

ANO TRS-80 DOS 

All Orders and General Information: 
SUPERSOFT ASSOCIATES 
P.O. BOX 1628 
CHAMPAIGN, IL 61820 
(217) 359-2112 

Technical Hot Line: (217)359 -2691 
", I Y 't f, .111'1 0111&1.>I W•h ("'O~J. J • l "-! 1.11." 
•ll"<fll')\ l•':"'llWJl l/~ 0:: 11.1\Jl• ~ (answered only when technician is available) 
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Circ le 233 on Inquiry card . 

SPECIALS 

NORTH STAR HORIZON: 

HRZ - 2- 32K- DD- ASM .•..•.. S2275 
HRZ-2-32K-Q-ASM .... •.. . S2675 
NORTHWORD DQ .•• • . .. . ... S 295 
MAIL MANAGER .••• . ..••. , $ 235 
INFO- HANAGER •• •• ...••.. S 365 
GENERAL LEGER •••...••.. $ 775 
ACC. REC. OR ACC . PAY .. S 445 
WORD STAR ...••••....... S 350 

COMMODORE CPETJ : 

2001 32K .. • .. •••. . . . •. . Sl090 
8032 C80 COLUMN SCREENl$1599 
2040 DUAL DRIVE .. •.. . • • $1090 
8050 DUAL DRIVE (lMEGl.$1499 
2022 TRACTOR PRINTER ••• $ 749 

APPLE II PLUS CALL FOR PRICE 

ATARI 800 ••. . •. .. .... .... S 799 

TI 99/4 CONSOLE&MONITOR .• S 1190 

f · 

SPINWRITERS FROM NEC: 

5510 RO OR 5530 RO $2690 
5520 KSR SERIAL •••••••• $2990 

CENTRONICS : 

730 .••••••..•••••••.•• • $ 559 
737-1 (LETTER QUALITY) $ 849 

(k1E CARRY THEIR COMPLETE LINE) 
PAPER TIGER 440G .•....... S 990 

BASE II BOOMST ........... S 649 


OTHER PRINT.ERS WE STOCK: 
ANADEX,COMPRINT,EATON.EPSON , 
TELETYPE , TI ,ETC-CALL FOR PRICE 

DI SPLAY TERMINALS 

HAZELTINE 1420 •. .... .. ... S 949 
15 00 ...•• ••• . .. $ 999 

!W E CARRY THEIR COMPLETE LINE) 
INTERTUBE Ill .. .. ... ... ... S 77 5 

TELEVIDEO 914 •. .....•.... S 850 

MOST ITEMS IN STOCK. 
PRICES SUBJECT TO CHANGE 

MULTI-BUSINESS COMPUTER SYS . 
28 MARLBOROUGH STREET 
PORTLAND , CO N. 06480 

(203)3 42- 2747 TWX 710-428-6345 
M-F 9- 6 SAT . 9 : 30 - 3 : 00 

because of #4 (John James's "What is 
FORTH? A Tutorial Introduction") l am 
getting TFORTH for the TRS-80. 
• The simplicity of FORTH is an ideal 

showcase for modu larity and extensibili­
ty. #3 [Charles Moore's "The Evolution 
of FORTH, An Unusual Language") was 
entertaining and human. The diagrams 
and charts of #4-6 [three other FORTH 
articles] were wonderfully simple, direct, 
and to the point. 
• Best overall issue in a long time. I 
have already ordered a FORTH compiler 
for my 16 K Apple 11. 
• Let's have all you can get on how to 
implement and how to use threaded 
languages. 

The few negative comments we got 
were also strongly stated: 

• Easily the worst issue ever. 
• Yeech ! This issue soured on the way ! 
•Too much emphasis on FORTH. I like 
to see a variety each month (maybe 
spread it out). (Had the emphasis been 
nearer my inte rests, would have loved 
it. You can't please all the people ... ) 

Other languages were also mentioned 
as topics for fu ture articles (future BYTE 
authors , take note): 

• Loved itll More FORTH , APL, LISP, 
and other wild and crazy languages. 
• I hope that at some time in the near 
future, an issue will be devoted to C. 
e SNOBOL NOW! 
• How about some programs in the 
Apple Pascal system assembler? 
• For next year's language issue, please 
consider one that directly supports con­
currency-Concurrent Pascal, Ada , etc. 

Other comments included general en­
thusiasm for the issue and a good deal 
of respect for the article on Khadriyan 's 
algorithm {"Khachiyan 's Algorithm, Part 
1: A New Solution to Linear Programm­
ing Problems"}: 

• More Steve Ciarcia ! 
• Superb issue! Hope there is another 
volume of Ciarcia 's Circuit Cellar and a 
BYTE Book of FORTH to be made 
available for the Christmas season! 
• Still have not figured out the math in 

1/7 ["Khachiyan's Algorithm, Part 1" ] 
but a li ttle bit (lot?) of work won't hurt 
me. Give us more on FORTH. Best issue 
to date. 
• More hardcore math like the 
Khachiyan algorithm. 
• The edi torial ['Threads of a FORTH 
Tapestry") gets an 8! 
• The Khachiyan algorithm piece ap­
peals to a very narrow readership and is 
quite advanced-as noted. However, we 
all need something to tease us into ad­
vancement once in a while I • 

Circle 23<1 on inquiry card. 

OPTIMIZED SYSTEMS 

SOFTWARE 


PRESENTS 


CONTROL PROGRAM/APPLE 
the DOS you have been waiting for 

OSS CP/A is an all new, disk·based 
operat ing sy stem wh ich provides 
commands and ut il it ies similar to 
CP/M . CP/A has byte and block 1/0 . a 
simple assembly language interlace. 
and direct access via Note and Point. 
And it's easy to add your own com­
mands or device handlers. CP/A is 
expandable , flexib le , consislen t . 
easy-to-use and available now with 
compat ible program products: 

BASIC - Some of the leatures ol OSS 
BASIC are synlax check.ing on pr09ram 
entry, true decimal arithmetic (great for 
money applications). 32K byte string si.zes. 
lfexible 110 . long va.riable names (up 10 255 
significa nt characters). and the ability to get 
and put single bytes. 

BUSINESS BASIC WITH PAINT USING ­
This is vinually the only basic available on 
the Apple that has PRINT USING. It a.ISO 
has record 110 statements and all the 
features of our standard BASIC. 

EDITORIASSEMBLER/DEBUG - OSS 
EASMD is a total machine language de­
vetopmenl package. The editor provides 
functions like FIND. REPLACE. etc. The 
assembler uses standard 6502 mnemon­
ics. can include multiple fi les in one assem ­
bly. and can place the object code m 
memory or to a disk file. 

Prices of CP/A with: 

BASIC . ... . .. .. ... . ... .. . . . .. S 69.95 

Business BASIC . . . . . 84.95 
EASMD . . . . . 6995 
BASIC EASMD . _. . 109 95 
Business BASIC EASMO . . . . 124.95 

ReQuiros. 48K RAM and OlSK 

Add $3.50 lor ship~ and t\a.Adl1ng in c;onlioonl3l USA 
Cahrorma rHJdents ael(I 6-:. . Vl$A/MllSter Cn.ftlgo wol· 
eomo Porsonal cheek.!i requite Mio wee s to dear 

SEE YOUR DEALER or ORDER TODAY 

OPTIMIZED SYSTEMS SOFTWARE 
is a product of 

Shepardson i'\icrosystems, Inc. 
20395 Pacifica Dr., Suite 1066 

Cupertino. CA 95014 
(408) 257·9900 

CPIM is a reg1stereo uaoemark or 0•91ta1Resaa<ch 
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Circle 235 on inquiry card. 
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32 K BYTE MEMORY 
RELIABLE AND COST EFFECTIVE RAM FOR 
6502 & 6800 BASED MICROCOMPUTERS 

AIM 65-*KIM*SYM 
PET*S44-BUS 

• PlUG COMPAllBLE WllH THE AIM·651SY M EXPANSION 
cormE CTOR BY us: IG A RIGHT A GLE CON !ECTOR 
ISUPPUEO) MOUNTED 0 THE BACK OF THE MEMORY 
BOARD . 

• ~ E~ORY BOARO EDGE CONNECTOR PLUGS INTO THE 
0800 S 44 BUS 

• CO NEC TS TO PrT OR KIM USI GAN AD~PTOR CABLE 
• RELIABLE-DY A ~IC RAM WITH ON BOARD INVISIBLE 

REFRESH - LOOKS ll E STATIC MEMORY BUT Al 
LOWER COST A 0 A FRACTIOtl Of THE POWER 
REOU IR EO FOR STATIC 00ARDS 

• USES ·5V ONLY . SUPPLIEO FROM KOST COMPUTE R 
• FUll OOCUMENTATIO ASSEMBLED ANO TESTEO 

BOARDS ARE GUAFIANTEEO FOR CINE YEAR ANO 
PU~CHASE PRICE IS FULLY REFU DABLE If BOARO IS 
RETURNED UNOAMAGEO WITHJN 1~ DAYS 

~ SSU!IBLE O VITH 32K R.AM 
3 WITH 16K RAM 

TESTlO 'lllHOUT RA M CHIPS 
HA~O TO GET PARTS i llO FIAM CHI PS) 
WITH BOARD A 0 MANUAL 
B-\RE BOARD 4 MAN UAL 

SJ95 00 
SJJ9 DO 
SZ79 00 

S109 00 
S49 00 

PET llHEAFACE KIT ­ CONNECTS THE 32K RAM BOARD TO 
A 4K OR 8K PET CO/HAINS INTERFACE CABLE BOARD 
STAllDOHS POWER SUPPLY MODIFICATION KIT AND 
COMPLETE INSIRUCTIONS ~9 00 

U.S. PR ICES ONLY 

16K MEMORY 
EXPANSION KIT 

ONL Y $58 
FOR APPLE, TRS-BD EYBOARD. 
EXIDY, A 0 AU OTHER 16K 
DYNAMIC SYSTEMS lJS IN G 
MK4116 ·3 OR EQUIVA LE NT 
DEVICES 

* 200 NSEC ACCESS , 375 NSEC 
CYCLE

* BURNED IN ANO FULLY 
TESTED

* 1 YR. PARTS REPLACEMENT 
GUARANTEE

* OTY. DISCOUNTS AVAIL ABLE 

ALL ASSEMBLED BOARDS AHO 
MEMORY CHIPS CARRY A FULL OHE 
YEAR REPl ACEME HT WARRANTY 
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Quiet Designs 

Preformatted Disks: 
Compatible with Lanier 'No Problem', 
La nie r 90/ 100, Micom 2000/ 2001, 
A.M. 425, C.P.T. 6000/ 8000, Canon 

Standard Disks 
For all systems using unformatted disks 

Head Cleaning Kits 
Kits for 5 '!.'' and 8" drives 

Flip-SortTM 
Durable, Dust Proof, Desk Top Disk Storage 
and Retrieval System . 

Q 
~Quiet Designs 

Quiet Designs Inc. 
1330 W. Robinhood Dr., 
Suite F 
Stockton, CA 95207 
Ph. (209) 957·8631 

Quiet Designs Inc. 
473 Macara #706 
Sunnyvale, CA 94086 
Ph. (408) 739·521 5 

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 Colu mbia, 
Canada V7C 4R9 
Ph. (604) 273-9710 
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\ 

Selectric® Inter£ ace System 


E ASILY interfaced co any I BM Selectric I, 
11, or l ll. 

S TOP spinning yom wheds. 
ity ar an afforda ble prict:. 

cttl'r qual­

cON ECTS via P ~iralkt or RS-232, ac­
commodates v~Hicd h;rndsl1Jking. 

ONLY S375 to 399. Dcakr inq uiric 111­

\ itcd. 

NEW design provides added frarurc. 

[I ESCON Products, Inc. 
12919 Alcosta Blvd. 

San Ramon, Ca., 94583 
(415) 820-1256 

TEXAS COMPUTER SYSTEMS 
a ftad1e /haek


Authorized Sales Center, OFFERS 

LOWEST PRICES 

For th• IEST pnc<> on All compolm. ~ out ltlU nu •UIUU l·-111· 4 J, All 
bl" S~k~ comool•ri are o;.ca.ntld I~ 11'1. "' lo lO'I.! CAU f0t th< l1test Potts Oii li>t rlems 
~Du nffd .or ll!I ad YICI! h001 our con~ulbint abo!.11 ut :i.oecrfc need~ CAU !cw ouc1:s oni lhl! Model l, 11 , 
ind n11! nl!• Mod!!I m. Color Ccmputl!' ind focktt Ccinou ttt 

SAVE 011 to 'i0'4 on >e<•-i"5 (non-Rad.ID Shae ~ l H!ld "'"' d'5• 11>'«' Ail •b"'t 1t~1le1 DOllSLE 
DCllS11l controllti IOI tf'le Model I 300k 1n a 2-disk system ~ m1n11Ee 1n.stillabcn wi no mcd1f1ca11ons 
Cooros ~· sr111I• d•Mtty tlora 10 DOU8l( IOI cornplet• wopa1abr~rr Lm rn.n $200 

0 trot~ dr~i dri•es S,359. l&k tnemOll idd on ontr SSS wltMlrucl•on< SIJ'tl!r wniww et topansron 
1t1r~rfKI! CALL toi 1nlaimat1on Oii P•01•ams 1v111labie
* UP-S. Pf'IP~id IMUll'd 1M1~ry-fl_E[ UC!Q Mlm' ~it items 
* No tax!1- on oiut...af··StJot.e sht~nh. Tun r!s .\dd ~'t* AU 111ercNnd1"St 1!i new. thedtd and l llJJU1ffd by rnan\lli1cliiit1 
• 	 f>irirMnt M.onl!y Or4tt:1, Cnh11!r'!i Ctittk, Cf:(l1,1td Chel: Pl!rMlnJJ CbtlA1 

YISA. M.ISTCRCHARG(- 1.dd J\ 
• Pr1us sll'bitct to ci..a.nn at II\~ ti mt 
• Otfntty 0;1~cband1se11 sub1tcl to ar1il1bil1Cr 

1te1~ 1r11 3 wr:t:k!i 

TCS, 106 East 10th, 8Jady, TX. 76825 
An Autll0<i1«1 UIMO SHACI·• S.lts C.nler flO I 

TOLL FREE Order Number 1-800-351-1473 

Texas Residents 915-597-0673 


ro t lear 
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Heathkit Group in San 

Diego 


The San Diego Heathkit 
Computer Users Group has 
been formed to help users 
on the local level. The club 
meets on the first Wednes­
day of each month at the La 
Mesa Heathkit Store at 7 
PM. Membership is $10 per 
year . The club wishes to ex­
change newsletters and ideas 
with other clubs. Contact R 
A Cobb, 12202 Kingsford 
Ct, El Cajon CA 92021. 
(714) 443-4772. 

Microcomputer Users 

International 


Microcomputers Users In­
ternational is a group serv­
ing the Sault Ste Marie area. 
The group publishes a 
monthly newsletter entitled 
Northem Bytes. The 
newsletter is available to 
other groups on an exchange 
basis . Meetings are held on 
the third Tuesday of each 
month. Contact Jack 
Decker, 1804 W 18th St, Lot 
#155, Sault Ste Marie Ml 
49783, (906) 632-3248. In 
Sault , Ontario, phone (705) 
942-1363, and ask for Phil 
Barton or Frank Gardner. 

National Computer 

Association (NCA) 


The organizational struc­
ture of the NCA, an in­
dependent nonprofit com­
puter user group, has been 
expanded. The NCA is now 
offering fu ll membership to 
vendors, consultants, OEMs 
(original equipment 
manufacturers), manufac­
turers, end users, and af­
filiated membership to com­
puter clubs. Also, subgroups 
for members with similar in­
terests are now being of­
fered. The subgroups are 
being formed along product­
interest lines. Monthly 
newsletters will be published 
containing technical infor­
mation. A new subgroup 

must have a potential of 200 
members. Membership 
within NCA is $35, which 
includes membership within 
a subgroup. Computer club 
affi liation entitles the club to 
receive all NCA publica­
tions. Clubs may join for an 
annual fee of $50. Club 
members can join as in­
dividual members, if so 
desired . Contact NCA, 1485 
E Fremont Cr S, Littleton 
co 80122, (303) 797-3559. 

PIE for PET Users 

PIE (PET Information Ex ­
change) is made up of 
PET I CBM users. Meetings 
are informal and they are 
held approximately twice 
every month at various loca­
tions in Rhode Island. A 
newsletter is published . The 
dues are $6 per year. The 
group is involved in a pro­
ject to install two BASF 
floppy-disk drives behind 
the name-plate on a new 
32 K-byte PET. Other future 
projects include a computer 
bulletin board service for the 
group members . Contact 
PIE, 27 Leicester Way, 
Pawtucket RI 02860. 

Salem Area Computer 

Club 


The Salem Area Com­
puter Club (SACC) member­
sh ip is open to anyone in­
terested in using microcom­
puters. Membership dues are 
$5 per year, which includes 
the monthly newsletter. 
Meetings are held on the 
first Monday of each odd­
numbered month at the 
McKinley Community 
School, 461 McGilchrist St 
SE, in Salem, Oregon . On 
the first Monday of even­
numbered months, meetings 
are held at Computer 
Pathways Unlimited , 831 
Lancaster Dr E, South 
End-Lancaster Mall , Salem, 
Oregon . Contact SACC, c/o 
Doug Walker, 3485 Mock 
Orange Ct S, Salem OR 
97302, (503) 364-2488. 

Circle 238 on inquiry card. 
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BUILD YOUR COMPUTER BREADBOARDS 
& INTERFACES FASTER AND EASIER 

WITH NEVV VECTOR PLUGBDRDS 
EASY TO USEI COST EFFECTIVE! CLEAN HOLES! 

4610 Series - For STD­
BUS-WW, solderable and 
unpatterned 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/ 
PDP8-11, Heath H-11 

4609 · For Apple II, 
SuperKim, Pet Commo­
dore with E><pandamem 

4350 - For Tl 980 Com­
puter 

'J/eeliJl&lee7ionieeompanlj <HCOR.O•AT•O 

12460 Gladstone Ave., Sylmar, CA 91342 (213) 365-9661 TWX (910) 496-1539 
Available t hrough D istributors or Factory D i rect If not avai lable locally. 74801 

PLUG IN AND 
Now you can add hard copy 
capability to your computer 
with plug-in simplicity that 
matches up to any micro 
system. And with the Eaton 
7000+ dot-matrix printer. 
you get complete printout 
versatility at an 
affordable price. 
lnler1a es with 
any personal computer 

Apple, Commodore Pet. TR ~·c1----.............._,_~=~ 
Northstar and others - no ma~er 
what type of computer you have or 
are thinking of buying, Eaton 7000+ 
fits. Just plug it in and start printing. 
You'll get virtually maintenance-free 
operation with a minimum of moving 
parts. And minimum life of 100 
million characters with Eaton's 
newest printhead, while the print 

Circle 240 on Inquiry card. 

mechanism is designed 
for a minimum of 10 million cycles. 
High performance design 
The 7000+ features uni-directional 
printing at a speed of 1.25 l ines 
per second. It accepts any standard 
single or 2-ply ro ll paper from%'' to 

PRINTOUT­

IN SECONDS! 


3%" wide and prints 3.W' l ine 
ith 40 to 64 adjustable character 

apacity. 
For immediate information call: 

Eaton Printer Product Operations, 
3071856-4821. 

For descriptive literature and the 
name of your nearest dealer write 
Eaton Corporation, Count Control/ 
Systems Division. 901 South 12th St., 
Watertown, WI 53094. 
Dealer inquir.ie.s invited. 

l&'!T•N 
Electrical/Electronic Control 

£AT • IA 
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GETIT

OFF THE


FLOOR 


Now that you have a sh iny new 
compu ter te rmin al , what are you 
going to put it on? Computer Furn i· 
tu re and Accessories makes a variety 
of furniture for a wide range of com· 
puter applications. In combinations 
of six widths, three depths, and three 
heights. With " L" shaped returns, 
Micro shelves, data shelves, AETMA 
mounting, and printer stands. With 
opt iona l drawers, doors, CRT turn­
tab les, and casters. Sizes , shapes 
and colors designed to fit your off ice 
or computer room environment. Rea· 
sonably priced and sh ipped from 
stock. 

Call CF&A. We'll get your sys tem up 
where you can rea lly put it to use. 

crA 

Computer Furniture and 


Accessories, Inc. 

1441 West 132nd Street 


Gardena, CA 90249 

(213) 327-7710 


Small Computer News 

Small Computer News is a 
biweekly newsletter covering 
the microcomputer field. 
Written for the computer 
hobbyist, manufacturer, and 
retailer, each issue contains 
information on the micro­
computer business, new 
product previews, conven­
tion news, and free -lance 
and career employment op­
portunities . Subscriptions, 
including first class postage, 
are available for $24.50 per 
year from Edwards Publica­
tions, 78·56 86th St , 
Flushing NY 11385, (212) 
441-4082 . 

Electronic Magazine for 

DEC Users 


Digital Digest is a digital 
magazine that opera tes 24 
hours a day . To utilize this 
information exchange, users 
need a 300 bps (bits per se­
cond) modem and terminal 
set up fo r seven data bits, 
even parity, and one stop 
bit. The ini tial data line 
number is (404) 447-5254 . 
The magazine is directed at 
the DEC (Digital Equipmen t 
Corporation) PDP-11 user 
and will be expanded to 
handle Data General users. 
Featured in the magazine 
will be a free PDP-11 soft ­
ware exchange, DEC users 
buying group co-op, elec­
tronic mail box, software 
and hardware product in­
dex, and more . The elec­
tronic vers ion of Digital 
Digest is free and the printed 
version is $15 per year. The 
Digital Exchange software 
exchange system is free fo r 
contributing members and 
$75 for noncontributors. 
Contact Digital Publications 
Inc, 1101 Noble Forest Dr, 
Norcross GA 30092. 

OSI-M UG 

OSI-MUG (Ohio Scientific 
Michigan Users Group ) has 
recently been formed. The 
club has over 130 members, 
primarily fro m the south ­
eastern Michigan area. T he 
members are interested in 
exchanging information with 
similar groups. Contact OSI­
MUG, 3247 Lakewood Ave, 
Ann Arbor MI (313) 
761-5358. 

MORE FOR YOUR 

RADIO SHACK 


TRS·80 MODEL I ! 


THE DATAHANDLER 

DATABASE MANAGEMENT 


SYSTEM IN MMSFORTH 

Now lhe power . speed and compac1ness ol 
MMSFORTH drive a major apphca11ons pro ­
gram for many of YOUR home. school and 
business 1asks 1 Imagine a sophisllcate<l 
dalabase managemenl system wilh llexi bi/1 ­
ly to creale, mainlain and print mai l ing li sts 
wllh mulliple address lines. Canadian or Lhe 
new 9-digil U.S. ZIP codes. and mull•ple 
phone numt>ers, plus the speed to load hun ­
dreds of rec-ords or son 1hem on several 
fields in 5 seconds ' Manage inventories w11h 
sel&cllon by any character or comb1nahon. 
Balance checkbook records and do CONDI· 
TIONAL reporllng of expenses or 01her cal · 
culations. File any reco1ds and recal l 
selected ones wllh opl ional upper/lower 
case malch, in slandard or custom lormals. 
Personnel, membership lists. bibliograph ies . 
ca1a1ogs ol record , stamp and coin collec­
tions-you name ii ! ALL INSTANTLY. wi th· 
oul wasted bytes. and w1lh cueing lrom 
scroen so good Ihat non.programmers Quick · 
ly masler its use' With manua l. sample data 
files and custom words !or mail l ist ana 
checkbook use. 

Technical : Handles data as compresse<l in· 
dexed sequential subfi les of up lo 25K char ­
ac1ers (9K. in 32K RAMI. Access \.4 dala 
diskenes. MOdilied 0 -uicksort . Optionally 
p1ecomplles lor 5-second program load. Sel f. 
adjusts lor many routine mods. $1ructured 
and modular MMSFORTH source code Ideal 
lor cuslom moditicat ions. 

THE DATAHANOl.ER V1 . 1. a very soph· 
isticaled da labasc manag11menl system 
operable by non·programmers (requires Disk 
MMSFORTH , t dr ive & 32K RAMI: wi th 
manuals. . . . . . . . . .. _.. ___ . _ 559.95" 

mUf/ij§FORTH 

THEPROFES~ONALFORTH 

FOR TRS-80 MODEL I 
(Over 1,000 syslems In use) 

MMSFORTH Oisk System Vl .9 (requires 1 
disk drl"e & 16K RAM) ___ .. ___ just $79.85' 
MMSFORTH Casseue Syslem V1 .8 (requi res 
Level II BASIC & 16K RAM) __ . ..... $58.95' 

AND MMS GIVES IT 

PROFESSIONAL SUPPORT 


Source cod!I provided 

MMSFORTH Newslcllo r 

Many demo programs aboard 

MMSFORTH User Groups 

Programming staff can adapt 

THE OATAHANOLER to YOUR needs. 

MM SFORTH UTILITIES OISKETIE: Includes 
FLOATING POINT MATH (l.2 BASIC ROM 
roullnes pl us Complex numbe rs 
Rectangufar·Po lar coordinale corwersions: 
Deg rees mOde, more). plus a lull Forth·style 
Z80 ASS EMBLER: p lus a pow1>rluf CROSS· 
REFERE NCER to ltSI Forlh words by block 
and line. All on one diskette (requires 
MMSFORTH, 1 drlYe & 16K RAM) . . . S39.95" 

FORTH BOOKS AVAILABLE 
MICAOFOATH PRIMER ~comes w i th 
MMSFORTH) separately .......... $1 5.00' 
USI NG FORTH - more diHaU!ld and advanc· 
ed lhan at>OYe ........... . ....... s2s.oo· 
URTH TUTORIAL MANUAL - very readable 
mlro_10 UIRochesler Forlh .. _ . _.. $19 .95• 
CALTECH FORTH MANUAL - good on 
Forth internal s1ructure. e1c .. ___ . __ $6.95 ' 

• - Sollware prices Include manuals and re · 
~u i re signing ol a slngle-syslem use• 
license. A(ld $2 .00 SIH plus St .CO per adcl t· 
llon~I book; Mass. 01ders a<ld 5% 1a~ . 
Foreign orders add 15%. UPS COD. VISA & 
MIC accepted; no unpaid purchase ordo-rs. 
please. 

Serid SASE lor free MMSFOR TH inlo rma11on 

GOOd deafefS sough/ 


Gel MMSFORTH producls f1om your 
compute r dealer or 

MILLER MICROCOMPUTER 

SERVICES (B12) 


61 Lake Shore Road, Natick. MA 01760 
(617) 653~6 1 36 

Ci rcl e 242 on Inquiry card. 
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FANTASTIC MAILORDER DISCOUNTS 111 


OMPUTER SPECIALTIES EL CA.JON,1;:_19~~~:?~~!, 679-0330 

Combine accur ate flight characterist ics w i th the best in animation graphics 

and you'll have SubLOGIC's 


T80·FS1 Flight Simulator 
for theTRS·80 

L-----------~ 

~ ~ '-appktcomputC!r .. 
16K 

9959· 
• ADD 1 t• tr US&HG CIUl)IT CARn 

OIC.y ON Jo P.PLE 00.,.Pllrt:u 

.APPLE noR AP.PL£ n PLus 

APPLE II 32K 11040• APPLE II 48K 1 11 oo· 
APPLE II ACCESSORIES 

CORVUS io MEG.AB YTIE DISK OA~ V'E ... . 1.tlU,I) SUPl!R TAL KER SPt:E.CM S"OfTHES1%iEA. ,,, Ui
PASCAi.. L.MilQUAGE SYSTEM,,,, •• ,,,,,, 4-45 ROMPL.US CAA;Dw r lijjE'r60. HTR••. .• __ .. ,111
IGAAP>ltC.S INPUT T A.llLET _... . • 417 S HEUAIS TICS SP·EECH NK. tO<IO ..••..••. - 22 $
NEW DOS 3J . 53'5 HAYES MICROMODEMll" ...... ..... . . 3l5

DI SK II wl•haul conlroil., ..•••• _, ..••• ,, , 4'Af) ALF MUSIC S'f'NTHISIZEA~ ... •. .. ••. ..• • , 24S 
Aflf'-E$0~Tllf':IRMWAA.ECAAD .. •.•... IS-$ 
INT£ GER FIAMWA.At: CA.RO..... . .. 15S ~~= : :~~::g~~~~EMSitD1- .. : . :: ::·: !~~
PARA.Ll.El- INIE:AFACE CA.RIO ... . --- - ... ISS N'0 W'A 'Tl0H C.UM00E M ... ... ,,,,.,, , 15f
SERIAL l~TEFIFACf CARD .••• ,. , .••• , .. tfi(I C:C:S OPll) IEU iNTERFACE ,,, •• ,, ..• , .•• 2H 
CO~MUNICA TtOMS CARO ........ ... , " 19(1 
 MJCAOSOFT z,ac SOFT CARD •.i1dC:.PJ M - . - - ] ,t91 
S-UP ·R~M.Ot>A.F 1-y MOOUl.ATO FI •••• . • _.•. , 25 MICAOWOAKSCS.'6-501Cil~ECTO R ••••.• J.t8'
SU,--f!·TER M HcoLC.AAD , •• , ........ ,, .)At 
 ROMWRJTER , •• , , , , , ,, , •• , , , •• , , •••• •• 1~8' 
D AN PAYMAIA.la'lll·•r caH kl1 .••••••.••. CA.t.l SYMUC LJGtH PEN C ili.RD............... 2U 

SYA• " D4SK CO NU IOLl.lRC AR D ., ••••• '4'9 CCS PRIOQRA•01U,B.\.E TI MUI MODUlf ,. , 1S9
CC 5 ARI TH"M ETIC: PROCESSOR CMO ..•. 349 CIE HTflONI CS PAHnt:R IHT. CAA.D ., •••• ,, 1H 
CLOCK.IC A.lfNOAR CARD ........•...• 231 
 .SUE:NTVPE PRIN'TEFI NIT . CARD .. U9 
l.tHAOI. lMOSY $Tl;;M •.•• ... •••. . . .•. ••. 239 

PASC AL LAHG\JA.QE $VS1EM • . l-1.U 
FO"TRAN LA.NGUAQE PACl<.AQ~ • , , , • ••• 1n ilPPLEWA ITER WORD PA.OCESSOR •.. . ••. H 
THE CONtROLlEA:G.Dt. ! US. SYSTEM ••• !12:9 Vl.s.t-CAl..C •• , , •• , , •••• , •••• , , ••• , , •• , , • 12'5 
THE CASH ER R-E:TA.11.. MOT. .. lNV.... ' •••• ioe Si'lAQON II on Diil •••••••••••••••••• , •••• l-5 
APPLEPOS T MAI U:NO UST -5 YSTEM , • , , , , , 4~ SUPER INVAD E.A Otl DISfl: .... . • • . • .. 25 

MONITORS 

LEEDEX VIDEO 100 
12" BLACK & WH ITE MONITOR 
• VIDEO BANDWIDTH 1 2 MHz:t3db 
• COMPOSITE VIDEO INPUT $139SOROt IQ 120 S739 

SOROC IQ 140 Sim 

SAHm 9" B/W Mooitor Sl69 • SANYO 15" B!W Mooilor $259 • ZENITH 13" Color Monitor S.429.......... 

PAFEfl llOE~ ITS 4.J Q W/Qll~lc't. S l0$0 C SP1l'llY"~1 re~ 2 , 
rneNOCOM T ·200 5.S9 AJ:IOME:C-801 .1 9s, 
C£N TRON1CS 13 t 6 50 750 ""'°"EX·820 
C~TROr.."'CS 700-9 L•·L9 C.O~PAJ.~l 9 1'2S 59 9 
"-N,t 0£.x.OP ·B.OOOOR ~ 650 COMPRJ..""\l f !) 1:2P 559 
o\tJ>t 68-T 725 TRENOCOM i \ 00 3• 9 

'Hf AM.lllN(; 161( 
'""' son1;;u1(11 is. a zso cPu ~mq~1oi ~ ...~ "r- $995 
to .t. ~M; .t ilC AOWI flPloOv'll lttOnklr IO~to< ll)I S: 100 tu~ 
"•~ NM'fWll .nrotrtlc" Du.I ~~• 0 cr....-c reldutcltl ut 2<1-0 . 
:,11 JO ..... 0 e • Cnll'.ICll>l!I II . ' lt!JI 1T.11n. Jul A.SOI .... ~· 
~ IO"'"'fl C"'IWi' ~-" J.UM!llNI fll~ ~...~ u..r nqy oel-~ 111 

12ec:Jw11C~" ~t>ocraot- l • .,,.ai1•1»~11....-.g1,°" ~· 1s a. ' 

".6,l'Ul'f'oil it.~1 1..a jJMh\h@?!/

S.IA(l~A~f.10" UNtr ... UIJI 

...OfaO~lUOAf"ll.C .. .. in 

DC'RLOPMl'HT~AC , , , , ,. _,,, ••.• ti 

..... olliloQll.I ~~ i;;,jAllOHl'"1'•/l'M tO<ll ~t"f·""'u"'O"'' lrt • 


'21( l , HS.M .... 1,ns.M 

• TO ORDER• 
Phone orders lnVlle-d , us.mg aedll cards . Or send cashiers 
ci'lec.k or money ordor lhclt draws on o U. S b:lroi.. Pfoase iJdd 
3% (SS 00 inimum) lor handflng, shrpp lnog (air s.er.ric.e) and 
lnsuroneo. O< DQujpmont will be shllt>e<I trelgN COllC<:I. 
Callrornr.a reslden's add 6 % sales taJ< . Al equipment •S ill 
facto;ry carlons with LOO l1Jill\Ufau:1urots wanmnty . Eaulpm8f1i 
1s &lJbj-oc t to price c.h0n9e and availability w1thou1 no11ce. 

SubLOGIC's T80·FS1 is the smooth, realistic 
simulator that gives you a real·lime. 3-D, 
out-of-the-cockpit view of f light. 

Thanks to fast animation and accurate repre­
sentation of f light, the non·pilot can now learn 
basic flight control , including take·otts and 
landings! And experienced pi lots will recog­
nize how thoroughly they can explore the 
aircralfs characteristics. 

Once you 've acquired flight proficiency, 
you can engage in the exciting British Ace 
3-D Aerial Baille Game included in the 
package. Destroy the enemy·s fuel depot 
while evading enemy fighters. 

Computer and aviation experts call the 
TBO-FS 1 a marvel of modern technology. 
You 'll simply call it fantastic! 

Special Features: 
• 3 frame-per-second flicker free 

animation 
• Maximum transfer keyboard input 
• Constant feedback cassette loader 

Hardware Requirements: 
• Radio Shack TRS-80, Level 1or2 
• 16K memory 
• Nothing else! 

See your dealer or order direct. For 
di rect orde r, include $1 .25 and specify 
UPS or first class mail. Il linois residents 
add 5% sales tax. Visa and Mastercard 
accepted. 

@OJJ@LDGIC 

Distribution Corp. 

Box V, Savoy, IL 61874 

(217) 359-8482 
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PERSONAL 
COMPUTER 

, I SYSTEMS 
-CJ~@~putar 

APPLE II , 16K. List $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 


ONLV$2799 
• Extended BASIC Language 
• Advance Graphics 
• CRT Built-In Display 
• Magneric Tape Cartridge for Storage 

CALCULATORS BY 

F/,'f!.:W HEWLETT 
II:: ~ PACKARD 

HP-41C Calculator, " A System" . . $244.95 
HP-32E Scientific w / Statistics .. . $ 53.95 
HP-33C Scientific Programmable ... 99.95 
HP-34C Advanced Scien1ific 

Programmable . ..... ......... . . 123.95 
HP-37E Business Calculator ....... 58.95 
HP-67 Handhefd Fully Advanced 
Programmable Scientific for 
Business & Engineering . . . . .... 298.95 

HP-97 Desktop w / Built -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 
no rice. 

ftersonal 
r~compotvr 

systems 

609 Butternut Street 
Syracuse. N.Y. 13208 

(315) 478-6800 
JlO Ck> crmbc:r 1980 ~.i BYTE Publicilion;S Inc 

INAUG 

INAUG (In ternational 
Apple Users Group) is 
dedicated to increasing the 
flow of information between 
Apple users worldwide . The 
1 AUG requests that all 
Apple users and groups 
unite and join its group. 
Please send a se!J-addressed, 
stamped envelope for more 
information. The address is 
INAUG, POB 96, Twain CA 
95984, (916) 283-3497. 

Another Apple Group 

The OKC Apple Users 
Group meets at various 
computer stores in the 
Oklahoma City area on the 
first and third Tuesday of 
each month. Its newsletter is 
entit led OKC Apple Tim es. 
Membership dues are $10 
per year, which includes a 
subscription to the news­
letter . OKC is a member of 
the International Apple 
Corps. Contact The 
Secretary, OKC Apple, c/ o 
Greenbriar Digital 
Resources, POB 1857, 
Edmond OK 73034. 

UK TRS-80 Users Group 

This United Kingdom­
based group currently has 
over 230 members. and 
along with publication of 
their monthly newsletter, 
they organize single-day and 
weekend workshops i.n dif­
ferent parts of the country. 
A software library is 
available for members' use. 
Membership is by subscrip­
tion to the newsletter, which 
is £5.75. Contact Brian Pain, 
40a High St, Stony Strat­
ford , Milton Keynes, 
England. 

The Portland Computer 

Society 


This group has over 180 
members and a busy sched­
ule of meetings. The main 
meeting is held on the third 
Sa turday of each month at 
the Far West Federal Sav­
ings, Fred Meyer Raleigh 
Hills Shopping Center, 4770 
SW 76th (Beaverton Hills­
dale Hwy) . They have many 
other special interest groups 
that met!t regularly . A news-

Circle 246 on inquiry card. 
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800-323-1780 NCE'S*HOTLINE FOR SAVINGSI* 

• 	 Ribbons for. Oiablo . Oume. IBM. Wang , 

NEC. all Oa1a Prin ters and Typewri ters 
• Prlntwh!!els, Elements and Thlmbtes . 
• 	 Magnetic Med/a ; flopp y disks. minr­

lioppy. Tape. Packs and Casse ttes. 
• 	 Oise storage syslems. Ou1e11zers . Anh ­

s1at1c ma ts. Ink ro lls and much more. 
• 	 Terminals and accesories. 

DISKETTES 
• 	 100% Certified 
• 2 Year Warranty 
• 10 M il lion Passes 
• Human Engi neered 
• EZ View Box 
• 	The Best Ol•k 

Available Today. 

Box ol 10 
5' , .. /Solt Secior) 29 .95 
5',." I 10 Seeton 29 .95 
51." t16 Sector) 29 .95 
8" Si ngle S1de-S1n9 /e Densily 32 .50 
8" Smgle Side Reversible 52 .50 
8" Song le Side Double Dens11y 50.00 
8" Double Sided Double Densi ty 52.50 

Ribbons & Thimbles 
for NEC Spinwriters 

Available for All Brands of 
Equipment 

• 	 Form tractors • Qu ietizers 
• 	 Sheet feeders 

Satislaclion Guaranteed 

NOW AVAILABLE FROMNew! 
OUR EQUIPMENT DIVISION 

NOW 
PRINTERS - NEWAVAILABLE 
Xerox 1750 (Diablo 1650~FROM 

Metal Wheel - KSR 2795 .00 
XEROX Xerox. 1740 ID•ablo 15<l0) 

Melal Wheel • KSR 2650 .00 

1730 DAISY WHEEL PR INTER (DIABL0630) 

ONLY $ 2395.00 
Daisy Wheel Printer Features Molal/zed 
and Plastic Print Wheel fnterchangoablllty. 
Inc ludes 90 day warranly by Xerox. Why 
settle for less. Buy American made quality 
printers! 

• TO ORDER • 
Phone orders 1nv11ed, using cred 11 cards Or serid 
check . cash iers check or money order 1ha1 d raws 
on a U S bank Please add 3'·• ($5.00 M1n1m1Jm) 
tor handling , sh 1pp1ng and insurance Il linois 
res1den1s add 5 '<% sa les 1ax AU equipmen t is 1n 
factory cartons w ith the manufacturers w arranty . 
Equipm ent 1s sub1e c1 to price change and avall ­
ab1 /11y w11hou1 notice. 
Mail order pricing only. Calalog mal led upon 
requesL 

NCE Supply Corp. 

- -"t--..,.,_.,..,,.-;.f\_,,,,,,,,,,,
CC 915 W. Liberty 0 rive 


Wheaton , IL 60187 

~.....__:;.:-__ Phone: 800·323·1780 Toll Free 
 ' NCE Supply Corp "not all1l1aled 

''RunWithlh6Thorough.brods .. '* 312·682-0001 Within Illinois w1tn any o tlle• en11ty 

T i-820 • KSR 2195 .00 
I-BIO AO - Basic Unit 1595.00 
RO· W/ULCI ASC 11 /UFC/ CP 1895 .00 

T l-745 • Portable/ Bwlt-in Coupler 1595.00 
TJ-743 Portable 1195.00 
TTY-43 1045.00 
D19 1tal - LA - 34 - KSA 1045.00 
D1g11a/ - LA - 120 - KSA 2495.00 

CRT • TERMINALS 
LE.AA ADM 3-A 849 .00 
0 1911al VT-100 1895.00 

MODEMS 

Acoushc Couple rs 175.00 
212A • 300/ 1200 895 .00 

REFURBISHED SPECIALS ­
FULLY GUARANTEED 

D IGITAL - LA - 36 995.00 

ALL OPTIONS AVAILABLE 

S & M Systems, Inc., the "All-In-One" Software Company 
is offering a full line of Business Packages for the 

"Al l-In-One" Z-89 Microcomputer 
lnseq-801TM~ Business Software Systems 


Ind ustry Standard Osborne Based : Accounts Payable/ Recei vabl e. 

General Ledger , Payroll 


S & M Software : Reta i l Inventory Control , Invoici ng , 

Manufactu re rs Inventory Control, Customer Ma il List 


PLUS MANY MORE!! 

Al l Systems l1 ave been Field Tes ted a nd are ready for shipment! 

CALL ABOUT OUR NATIONAL DEALER PROGRAM AND JOIN THE BEST 


IN SELLING TH E FI NEST SOFTWARE ON THE Z-80 MARKET! 


SYSTEMS ALSO OPERATE ON TRS-80 MOD I, MOD II, MOD Ill 

AND ALTOS MICROCOMPUTERS 


For Further Information. Contqct: S & M Systems, Inc. Or Dial Direct: 1-61 7 -3 73-1 599 
P. 0. Box 1225 1-617-481-5231 
Haverhil l. Massachusetts 0 l 830 
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Technicians! Hobbyists! 
Engineers! Repairmen! 

NEW! 
16 CHANNEL 
VARIABLE 
A-0 BOARD! 
Now you can digitally 
display, store, analyze 
and print your 
measurements! 
The NEW ADC-168 A-D 
Board can be used for: 

POSITION MEASUREMENTS 

PRESSURE MEASUREMENTS 

PHOTOE LECTRIC 
MEASUREMENTS 

TEMPERATURE 
MEASUREMENTS 

A COMPUTERIZED 
VOLT·OHM METER 

YOU GET A COMPLETE 
SOFTWARE PACKAGE 
INCLUDING A TEST KIT, 
CALIBRATION METHOD 
AND VARIOUS 
APPLICATIONS! Only 1799 5 

This is a variable Gain 
Board that allows 
increased measurements 
from 5 volts up to 100 
volts . 

C~~
COMFUTER 
TECHNOLOGY 
.A.SSDCI.A.TES 

ORDER TODAY! crecllt card 
users Call TOLL FREEi 
800·854·2003 ext. 815 
In callfornla Call 
1·800·522-1500 ext. 815 

---------­computer Tec11no109y Associates 
5812 cromo Drive. Suite 102, El Paso, 
Texas 79912 

Please rush me _ NEW AOC·16B A·O 
Boards at the Introductory price of 179" 
each. 

LJ Check Enclosed D Mastercard 
U Visa U Diners Club 

card No. Exp. Date ___ 

Aeldress --­- -----

Cltv_ ___state__Zlp __ 

Texas residents add 5% sa tes tax.. 
Please allow 4·6 weeks for oeJlverv. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

letter is published monthly 
that contains items about 
the meetings of special 
groups, industry items, le t­
ters from members, and 
other news. Contact PCS, 
POB 17371, Portland OR 
97217. 

Computerized Bulletin 

Board Service in 


Milwaukee 


MAUDE (Milwaukee Area 
Utility for Digital Ex­
changes) is a computerized 
bulletin board in 
Milwaukee. Wisconsin. 
MAUDE is available to 
anyone who has access to a 
tenninal or terminal 
emulator equipped with a 
standard modem. The 
system allows the posting 
and retrieval of messages of 
interest to computer hob­
byists. There is no charge 
for using MAUDE. The 
number for MAUDE is 
(414) 241-8364. For more in­
formation, contact John 
Taylor, POB 121, Hartland 
WI 53029. 

Prince William Computer 

Club 


The Prince William Com­
puter Club holds its regular 
meetings at the Prince 
William Branch Library , 
Woodbridge, Virginia, on 
the first Tuesday of each 
month at 7:30 PM. For in­
formation, call Don Bennett, 
(703) 670-4773. 

The Red Sea Apple Club 

The Red Sea Apple Club 
is located in Saudi Arabia. 
Most members have Apple 
II computers with two disks 
and the Pascal system . They 
are interested in correspond­
ing with any and all clubs 
and i.ndividuals so that they 
can keep up with the cur­
rent trends in the American 
microcomputer world. The 
group is also interested in 
swapping disks. The club 's 
address is Red Sea Apple 
Club, c/ o Saudi Arabian 
Parsons Ltd, POB 3694, 
Jeddah , Saudi Arabia.• 

What makes 
a streetwise kid 
from NewYork 
want to help
rice farmers 
in the tropics? 
Meer Mike Harvc.:y. He's not o u t to 

change the world, just to undc r­
rnnd it better. And because he 

thinks underneach a ll the di(­
fcrenc s people are bas ically alike , 
he feel s he can help. 

Ir's what today's Peace Corps is 

a ll abouc. Americans from eve ry 
k ind o f background working W· 

gerhc.:r with people around the 
wo rld to mee t the ir basic nn:d~. 

le isn't easy and it takes rc.:a l 
commitment. But if you're looking 
for a challenge un iq ue ro the Peace 
Corps , there arc any number of 
opcnir~gs fo r whic h you may 
qua lify. 

Above a ll, you' ll unde rs tand chc 
world bem:r while making friend s 
wirh people you can help. And 
that's whac life sholl ld be: all 
abOllt. 

For fu rther informacion, all 
to ll fm: 800-424-8580. r write: 
Peace orps, Washingron, D.C. 
20525. 

Peace Corps 
The toughest job 
you'll ever love. 

f:at !. A Public Ser11ice of This Magazine
(..()UKJ & Tho Adveriis ing Counci I 
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PET TWO-WAY RS-232 and PET to NEC and
PARALLEL OUTPUT INTERFACE 

CENTRONICS 
PRINTER ADAPTER 

LOWEST COST COMPLETE INTER­
FACE ON THE MARKET 

Simp le 10 use - low cost · designed for NEC 5530 Spin· 
SAOt · The: m1e-roprocess.ot cased serlal 3nd patanol ln1 ~rtace tor the Com­ writer and Centron ics pa rallel pri nters. Works with 
moc101e PET SAO~ allows you to connecl your PET 10 p·aratrel and s.e1la1 pr inl· WORDPRO and other software. Switch for upper-lower 
c-rs. CRrs. modems . .PCOU$llC coup~ers. h.afd copy termlnals and 01he1 com­
Pu lers. Tne .sorlat a1110 paral. et P'Ofls are lnde pendenr .allowing ~no PET to case conversion or upper case only . 
communica te w~ f h b-Oth ptr1phora1 dlovtees simul l aneously or one at a 1lme 
ln :Jdct11lon. l h.8 A:S·?32 clievlce C-illl communlcale wHh the parallo-1 <1evl et1. Plugs Into the PET and into the pr inter· all cables and 
Special Fen rurcs ror the PET tnterra-ce Include: connectors inc luded · extra IEEE con nector for Com ­

Cnn._,ers.ion IO true ASCII bOlh In and OUI modore disk drives. 
C.u1s.or conuols a.nd runcuon cna racters. spe-c•aill)' 011n 1edl 
Selec labre re'l'ersal ot upper and lowor cas.o Uses BASIC PRINT sta tements · no machine code need­PET IEEE connec tor J.os deus)' chalmng 
Aeldres~aible • works w 11h 01her dcwiCCIS ed. 

SCJOCia1 Fea iures •or rh:e seria l In terface 1nc1uae: 
8i1ucJ ra1e 5elc.c,tabte hom 75 to 9600 Device address selectable - works with other · 
Half or fuH dt.ipta;r 
32 cha.-ac ter buUer peri ph eral s. 
X·ON, X·OFF au1oma t1cally sent 
Selec1able carriage re1urn del ay $129 comp lete· compa re to others a.t $225. Generous 

Spociar Fe.a1uros ~o' Che p~ral~ttl lnta1•aco inctud&: dealer discounts. 
Oa la s rrobe - el l her pota1l l y 
Oevree readly • efUHt-r po1a;1 1r Assembled and lesled . Our usual 30 day money backCenuomcs compa11ble 

trial period applies.
Comp•e1e w1lh pcwer suppl)' , PET •EEE cable, RS-232 c:onnec tc1, pataHel 
p0r1 conne-c101 and caso. Assomb•ed and lOSl&d. Order dlrecl or con,.cl your IDC.11 1computer slore. 

SAOla (1 IOVAC) $29~ 
SADle C2JOVACJ $325 

0141., Olr• Cl or conuc1 ro~r Ioctl COIT"ll>U'l•1 • lor•. lfih!B
I_ - - ­
Connecticut 

Connoc:tic:ut microComputet-,lnc.
micf'OComput«,•ne. 

34 DEl MAR DllJVE. 8RODKFIElD. CONNECnCUT 068041' (Jll MAR DRIVE. BROOKFlflD. CONN(Cf/CllT 068,04 
TEL: 11011175·4595 TWX: 110456-0051UI ; (101J 17S-4S9S rwx.- 710-156·005/ 

VISA ANO MJC ACCEPTED - SENO ACC Ol.>NIT NUMBl;R, EXPIRATION CATE ANO SIGN OROfA, 
AOD U PER ORDf:A FOA St4111'PING & HANDLING · FOREIQIN ORDERS AOO 10% j;QA AJ R POSTAGE. 
VIS.A .ANO MJC ACCl!PlEO - SE: N'O ACCOUNT NUMHA, E:XPIRAllOt.I DA.TE AN D SIG N OAOER. 

ADO$:) 'PER OAOER FOR SHIPPING 6 HANOllNO • f!'OAEIGN ORD EA~ ADO 10% FOR AIA POSU(I E.. 
M.EMHON' THIS MA.QA%1.N~ WITH VOU R ORDER AN!O OEOUCT 4!%~ Mi:.NT JON JHIS MAGAZI NE WJTH 'VOUA ORDER AMO DEDUCT 2% . 

~ Produced and widely used in England and U.S.A. 
COMPLETE BUSINESS PACKAGE 

INCLUDES EVERYTHING FROM INVENTORY TO SALES SUMMARY 

PROMPTS USER, VALIDATES EACH ENTRY, MENU DRIVEN 


Approximately 60·100 entries/Inputs require only 2-4 hours weekly and your entire business is under control. 


PROGRAMS ARE INTEGRATED· SELECT FUNCTION BY NUMBER· 

01 = ENTER NAMES/ADDRESS , ETC 13 = PRINT CUSTOMER STATEMENTS 
02= ENTERIPRINT INVOICES 14 =PRINT SUPPLIER STATEMENTS 
03= ENTER PURCHASES 15 = PRINT AG ENT STATEMENTS 
04:ENTER NC RECEIVABLES 16 = PRINT TAX STATEMENTS 
05 : ENTER NC PAYABLES 17 = PRINT WEEK/MONTH SALES 
06 =ENTER/UPDATE INVENTORY 18 = PRINT WEEK/MONTH PURCHASES 
07 =ENTER/UPDATE ORDERS 19 =PRINT YEAR AUDIT 
08 =ENTER/UPDATE BANKS 20 =PRINT PROFITILOSS ACCOUNT 
09 =EXAMINE/MONITOR SALES LEDGER 21 =UPDATE END MONTH FILES MAINTENANCE 
10 = EXAMI NEJMONITOR PURCHASE LEDGER 22 = PAI NT CASH FLOW FORECAST 
11 = EXAMINEJMONtTOR (INCOMPLETE RECORDS) 23 = ENTER/UPDATE PAYROLL (NOT YET AVAILABLE) 
12 = EXA MINE PRODUCT SALES 24 =RETURN TO BASIC 

WHICH ONE? (ENTER 1·24) 

01 SUB. MENU EXAMPLE: 01 = EXAMINE: 02 = INSERT: 03 = AMEND: 04 = DELETE 


05 = PRINT (1 ,2,3): 06 = NUMERIC COMBINATIONS: 07 = SORT 

VERY FLEXIBLE. ADD YOUR OWN FUNCTIONS. EASY TO INTEGRATE. 


All programs In BASIC for CP/M. PET. 6800 


G. W. COMPUTERS L.TD, the producers of this beautiful package in U.K. 

WE EXPORT TO ALL COUNTRIES: CALLERS BY APPOINTMENT ONLY CONTACT TONY WINTER 01-636-8210 
BARCLAYCARD ACCEPTED 89 Bedlord Court Monslons BARCLAYCARD ACCEPTED 

CBM APPROVED Bedford Avenue CBM APPROVED 
London WC1, U.K. 

CPIM Ve r. 9.00 Is one 16 K core program CPIM Ver. 9.00 Is one 1s K core program 
using random access rnln.aslng both drlve.s for using random access releas ing boll\ drives for 

data storage, and 250 ward vocabulary Is data storage, and 250 word vocabulary Is 
translatable In any foreign t an~uage. trans latable in any lorelgn language. 

PRICES: Programs 1-23 EXC (19,20,22,23) £475 £575 Stock Integrated Option + £100 Bank Integrated Option+ £100 
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REMOTE I/O 

/t1 order to gain oµ timC1/ coverage of your organization's compu ter 
confere11ces, seminars, works/tops, courses , etc , notice sliould reach 
our office at least three m ont/15 in advance of the date of the event. 
Et1t ries s lrould be sent to: Event Queue, BYTE Publications. 70 Main 
St, Peterboro11gh NH 03458. Each month we publish the current 
contents of tlie q11e11e for the month of the cover date and the two 
following ca/etida r mon ths. Thus a given event may appear as many 
as tliree limes in t ltis section if it is sent to us far enougli in advance. 

Co ntrol AND monitor re mote devices 
Rea l time clock/calendar incl uded 

• An AC ca[r-1er: communicllltions I/O inter f<J.cc for the APPLE 1 I * 
computer . Oucpt.Jt commun1cat1ons opera~e up lo 256 asn Sy&tem 
x-10 • control modules. !nput com."'l'lun1c~tion~ c:ome from ht: X-10 
co:nm,rnd console~ and tempie'rature and security input hK;>dules , 

soon. to be a\:ailable from IntelligcnL Control Syst.ems , lnc . 
• Softwar e routineo "tc provided to handle th!:! AC I/O , to ~(!t , 
r eaC, and display the real time clock, and a background sched le 
control progcrun. 4 selectable interrupt rates ~110... m.'.n.:h~'.1e 

language proc;rams to run simultaneously ~1th other programs . 
• Rea l t icne clock prov ide s sec, min , hour, da e 1 day of weer. , mo , 
and yr, r . Rechnrqable l>~ttery ru11s c l ock wh~n M'PLE i n ofC . 
*Trademarks-APPLE II : Applc Computer lnc. 1 System X- l O:OSH. Ltd. 
SEE YOUR N'PU: D£ALER FOR I\ OEMO:<STRf,TlON ••• Sl85 sug9 . atilil 

Intelligent Control Systems, Inc. 
PO BOX 1457leMPT.S , MN 55414• (612) 699-4342 

MORE FEATURES FOR LESS 
• 12 or 24 HR Format 
• Perpetual Calendar MM DD VY 
• Crystal Controlled Time Base 
• Ultra Fast Time/Dote Setting 
• 4 Interrupts Available 

-
-..... 

,

•~• Months Of On-Board Batte ry 
Backup Set it & forget it . .....­

MA NY MORE FEATURES ­.... 
C;'::\ Compu/Time 

Dealer Inquires. ..._____\!J P 0 -Rox 53Ll3 
Huntington Beach Co 92646 (71Ll1 536-5000 

lI I ,Makers Of Quality Low Cost 
Microcomputer Components J....J 

Decembe r 1980 

December 9-12 and 15-17 

Training Courses for 
Engineers, Fairchild's 
Microcomputer Education 
Cen ter, San Jose CA. This 
series of technical t raining 
courses are offered for 
design engineers who must 
learn to design the micro­
processor into a working 
ystem. The curriculum in· 

eludes courses on data com­
munica tions and the 6856 
device, 3870 microcomputer 
designs, the 6800 micro­
processor, and bit-slice 
techniques. Contact the 
Center at MS42-2120, 101 
Bernal Rd, San Jose CA 
95119, (408) 224-7095. 

Dec~n rbu 10 

1980 Computer Networking 
Symposium, Gaithersburg 
MD. The symposium is 
sponsored by the IEEE Com­
puter Society , Technical 
Committee on Computer 
Communicat ions, and the 
Institute for Computer 
Sciences and Technology of 
the Na tiona l Bureau of Stan­
dards. The focus is on office 
automation, office system 
components, and the com­
puter networks required to 
in terconnect them. For in­
forma tion , contact Executive 
Secretary , POB 639, Silver 
Spring MD 20901, (301) 
439-7007. 

January 1981 

Jm11wry 7.9 

The Fo urteenth International 
Symposium on Minicom­
puters and Microcomputers, 
Hotel del Coronado, San 

Diego CA. The scope of the 
symposium will cover tech­
nology, hardware, software, 
engineering, languages, sys­
tems archi tecture , operating 
systems , numerical methods, 
computer networks, and 
other aspects of computing. 
Contact the Secretary, 
MIMI '81 San Diego, POB 
2481, Anaheim CA 92804. 

/amtary 7· 10 

The Fourteenth Annual 
Hawaii International Con­
ference on System Sciences 
(HJCSS) , Ilikai Hotel, 
Honolulu, HI. HICSS is de­
signed to bring together the 
academician and practit ioner 
in a forum fo r the inter ­
change of ideas in all areas 
of information systems tech­
nology. Seminars and dis­
cussions will cover computer 
hardware, software, medical 
information processing, and 
computer-based decison sup­
port systems. Contact 
HICSS-14, c / o Office of 
Management Programs, 
University of Hawaii, 2404 
Maile Way C-202, Honolulu 
HI 96822 

/<muary 8-11 

Winter CES, Las Vegas 
Hilton, Convention Center, 
and the Jockey Club Hotel, 
Las Vegas NV. Over 700 
manufacturers will be ex­
hibiting goods from the 
audio , video, personal elec­
tronics and microcomputer 
industries. Contact The 
Consumer Elec tronics 
Shows, 2 Illinois Center, 
Sui te 1607, 233 Michigan 
Blvd, Chicago IL 60601, 
(312) 861 -1040. 

/clnuary 13-1.5 

Communications Networks 
1981, Albert Thomas Con-
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Omikron's Accounting Software 


Too good to be true? 


Circle 256 on Inquiry card. 

IN WITH THE NEW 
Is your TRS-80 singing Auld Lang Syne? Does it 

remember the good old days when each new 
Power-Up sequence brought new software to 
massage its RAM? Is it lacking the Spirit of the 
Season? Start the New Year off on the right keys! No. 
not E-D-1-T ... C-L-0-A-D. 

No standing in the end-of-the-year return lines. These 
origina l, ready-to- load programs fit your TRS-80 
perfectly. Your computer will receive one 30 minute 
cassette each month by First Class Mail containing 
ready-to-CLOAD programs that will even keep ol' 
Father lime from aging. 

Make your New Year's resolution early this 
holiday season and surprise your TRS-80 with a 
subscription to CLOAD MAGAZJNE. 
The Fine Print : 

0\<'f»td:; rn te" shghtly h1gher-ple<he wme for them. 

!Jdc:" '""ue" illlilllable - ask lor our hs1. · 

TRS·80 ,,, ..i lrdd •rncir~ ol Tandy Co rpora tion. PRICES --- : .-. -·- _._- - ... -- --Calitornid res1denb cldd 6% to ,,;ngle cop ies I year sub:, nption. . $42.00 . - . ·--·=--i-:_: r"'! i-=,md anthologies 6 m o 111h ,,,ub~cnµt1011 '52J.00 
Program, are tor Lev 111 16K dnd -..111~ k· rop1, . . . . . . . . . . . $4.50 MAGAZINE INC. 

We made ou r reputation with our Mapper y · 
terns. One year ago we told TRS-80 Mod I 
owners that they could have standard CP/ M, 
8" drives, compatibil ity with thf' Mod 11, the 
ability to transfer files from TRSdos to CP/ M 
or nm Newdos80, the TR dos compatible 
operating system, with 8" and 5" drives all 
on line at once. Most of the readers sa id "too 
good to be true·· and ii was only the s lowly 
spreading word (pill s some excf'llent reporting 
-see August Byte column by Jerry Poumellel 
that con vi need you it worked. 

Here we go again 1 A fi eld-proven, fully In­
tegrate d accounting package with se lf­
lnstructtve documentation for $350.00 . Too 

good to be true? A Gen ral 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 $!00.00. Too good to be true? 
Ok, if we have to, we can wait for the word to 
spread . But just to get the ball roll ing- let me 
give you the particulars: 

REQUIREMENTS: 
Om1p11!er - 48 KZ80/ 8080 
Printer - 132 columns 
Video- 80x24 or 16x 64 w/ scroll ing 
S/oral{e - 2 disk uni ts 250 kbytes each 
Language - Microsoft Basic 
01 -CP/ M 

BENEFITS: This is not another re·write of the 
Osborne packages but a proff'ssionaJJy pro­
duced and marketed set of accounting software 
originally produc.ed for the Mits/Altair machine. 
It has been tested and debugged in actual use. 
It comes with sample data and a manual de· 
igned for self-instruction. The y a.re thought­

fu lly 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 forollr 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. 

occds1onally for 48K disks. ·\n thology· olunw I ..... .. $I 0.00 P.O. Box 1267 
"24 LL-VL"l I bd<k l!>!>LK!> dbO dVdl ldblt: . :\ 11 tholog ·voluml: .:!. ...• •.. $I S.00 Goleta, CA 93017 

Maslercharge/ Visa Welcome Also Cash & Gold. Copyrighl CLOAD MAGAZINE 1980 (805) 964-2761 
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vention Center, Houston Seminars will cover market­ ment at this trade show. 
The show's emphasi.s is onTX . This show will feature ing and production of 
new products and emerging audio-visual items . For more 

ing network policy and infonnation, contact the 
exhibits and seminars cover­

technology in the semicon­
ductor processing and pro­National Audio-Visual 

ternational users and car­ Association, 3150 Spring St, 
management for US and in­

duction fields. Contact 
Cartlidge & Associates, 491riers; network architecture, Fairfax VA 22031, (703) 

software, and hardware; 273-7200. Macara Ave , Suite 1014, 
new developments; informa­ Sunnyvale CA 94086, (408) 
tion appliances; and more. /arwary 16-1 7 245-6870. 
This conference is aimed at Microcomputer Conference, 
communications profes­ January 28-31 Arizona Stale University , 
sionals and carriers, service The Third IMMM/ Data 
and hardware vendors who 

Tempe AZ. . The goal of this 
Comm International Japan 

are interested in combining 
microcomputer conference is 

Expositon , Harumi Ex­
voice, data, and message 

to introduce educa tors to 
positon Center, South Hall, 

systems applications . Con­
the applications of com­

Tokyo, Japan. Over 15,000puters in the classroom. The 
tact Communications Net ­ scientists, design engineers, 
works '81, c/o The Con­

emphasis of the conference 
technical managers, applica­

ference Company, 60 Austin 
is to provide an awareness 

tions engineers, and other 
St, Newton MA 02160, (617) 

of microcomputers and their 
special is ts are expected to at­

964-4550. 
impact on society. For fur­

tend this show. lnternepcon 
Gary G Bitter, Arizona State 
ther information, contact Dr 

Japan / Semiconductor Inter­
Ja.mary 14·19 national is held concurrent ­

The Forty-Si!cond National 
University, Payne 203, 

ly. The conference program 
Audio-Visual Convention 

Tempe AZ. 85281. 
will include talks on 

and Exhibit, Dallas Conven­ microcomputer-controlled 
tion Center, Dallas TX. Ja1111ary 27-29 data communications 
Over 300 manufacturers and Advanced Semiconductor systems, peripheral inter ­
producers of audio-visual, Equipment Exposition, San facing, software maJ"lage­
video and microcomputer Jose Convention Center, San ment, and more. Contact In ­
hardware and software will Jose CA. Over 100 ex­ dustrial and Scientific Con­
be exhibiting their products. fere nce Management Inc, hibitors will featu re equ ip-

Lubbock Openings 

']Cxr:L"! in..;•11 1mr-llit"l ha.~ inrnwcl ia !t• upt•ui n~ ror I tw fo1l11wmg po:-.11l 11 n.., ; 

Educational Products Marketing Manager 
n1..•\'t•lnp 111arkPli11,g Sl"-I H"J·t.Y for IH lt'rt •<'umplHt.'r t"dlleaGionHI s11t't \\' :ll'l" pr·odLwl.:-.. P~ ·rfor111 

11u- · 1w:ln" parka~t':-. :uul t'.!'!.tal~ I L...11 1rk('L i1t~ ::t11alysis aml 111Hrkl'l Sl'1-!Uw11 La l io1, st udtl'S . ~1.·lec.. t S( • 

;;,·ht'< lull" p1i11ri lil'~ . lrlt•ntll">· and ht•lp ~•imuln l L' :) rd 1m1y '<J i"lw; in · awl•""" '"'" wan· clr-vc·Jo1•· 
Hll•IH . Puslrum du ln -htL-..C ' slrnft.•gy lO:-ill p 11011 l' hllC•liuuaJ n .•qllU'l'l lh'Ht..,_ 

Po ...;;ttlon rt"'(.tuirl•:; a US nr MB:\ in E( hwatmn ur .\l al'kt· iiug aud :c :, .\ear..: t ·.Xp•t'rlt•ru·t• in 4.ll'n• l­
opi ng, <~r market iu,g nm1pu1 er-ui~l••tl t.·thu ~a 1 lnr,HI 111:\lt'nal (11r 4•·ul11•r ttt--.lil ul io11;~I 1 o' llH hL-.crbl 
edu<:alitm envi1•4mmr•n1 . 

Software Products Marketing Engineer 
Dr·vl· lnfl maJ'keting, :-.1 ra tt ·.•·~.\' fo rni<-rcic ·ornpull·r .:-4~ fl w~1rt• pn li4111L 1.... . f '4•rr1 ~n1' 11w rkl•1i11g: ai1nly~i:-. 
a nd sor1warr· pat:k :LJ::,t' st• lt.'"4."t ion. llurnlli· pt'idu~. f1 1t•n ·h; 1udbiug. aml :~ rd parlr ···ol'lware 
•IC\'C' l4)1nrn·nt rwgcniath1 1 ~s-

Posiliou r't'"4tnin_._"i a U .."il·:I·: nr rl"la1t"4 l fil' lrl aud ;~-:, ,\ ·(·an..· c.·x1x·11 vnH ' i11 markdaug pla nning 
8Upport tlr managemeul. pn ·rc•ra l ~ ly ir1 r lu· 11<· 1'SIJJ1a1 c11 111p111 ,• r ~'l " l t)r. 

Software Design Engineer 
lJut..ies hu:lu tlc• c.lesig,n. dtH.'UJ llentin~ . / )J'(1µ;ra ti 1111i11g. ir1 rt •grali 1 1~. 111ul 1t...-.. l1 •1J.! ~ ·,m• 1 n 1t(.<f 
appHcatim1a.;;softwarc• pn:1;1.~rctms , and dt•\'f•lopuwni of flt'\\ ' amt P\l ...li 11g n1mpu l1•r p;wkHgt-s for 
rc L.ttil 111urk.:tl 11g. 

Pcr.sitiu11 f l·qu in·s a I l~ ur i\l.S i11 CornplH <•r ~'ll'IU'l', EE or n• ltu t•d l11•hl. :trnl t tw ahili1y to 

progr.nn in ha . ..;ic l'A.Sl"AI. and U.."'-'..t.."mh l ~· h•\'1•l lrn1J.!U:i1gt· . 


loH.'. rc'ste•el ~IJll•l ican ls :-.t1ould ~rul n•s11111t• m t 'unl'ltlt•11t 't• tu; l~:.ny Spn.·lw l'.C ). !So :\. t1J:->Ct8, ll..S . 
F18'JO ,Lulib,.·k. TX 7!1-IOH. 

TEXAS INSTRUMENTS 
ORPORAl D 

·\ n c-qu; d •'rror lunrh L'mrh.n.i.:r \1 I 

222 W Adams St, Chicago 
!L 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, digita l 
communications, networks 
and industria l systems, and 
business communications. 
An exhibition will also be 
held. Contact TMAC. 680 
Beach St , Suite 428, San 
Francisco CA 94109, (800) 
227-3477. 

Febmnry 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, 
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 
rela ted topics, will be given. 
Contact Whitsed Publishing 
ltd, Suite 1201. SS Bloor St 
W, Toronto, Ontario, 
Canada M4W 3K.2. 

frbruary 9-13 

Reliability Engineering, 
Testing and Maintainability 
Engineering, University of 
California at Los Angeles . 
This course is designed for 
reliability , product assur­
ance , logistics, quality 
assurance, and design 
engineers. The course i.s in­
tended for those required to 
design and to predict the 
reliabi li ty 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 . • 
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Circle 259 on inquiry card. 

A REFURBISHED ASCII TERMINAL OFFERED FOR THE FIRST TIME 

TO SMALL BUSINESS AND PERSONAL COMPUTER USERS. 


TheAJ 630. For just $495*you can 

have aguiet thermal printer terminal. 


Now, ror less lhan the price or a good electric typewriter, you 
can have your own personal ASCI I printer terminal. 

And the AJ 630 gives you a lot of features fo r interactive 
timesharing, data entry/retrieval, and communications 

• A wide carriage- up lo 140 characters per line 
• Built-in lamp for paper illumination 

• Upper and lower case characters 
• 128-character ASCII code set 
• RS-232C interlace 
• Selectable 110. 150, or 300 bps operation 
• Desktop portability 
• 30-day warranty on parts and labor 


Perhaps best ol all . the AJ 630 is quiet . You can use it 

anywhere without disturbing anyone-in the office or at 

home. And we' ll make it easy lor you to pay-with cash. 

certified check. Master Charge, or Visa. 


Call toll-free for more information and details on our 

10-day money back guarantee:·· 


800/538-9721 

California residents call collect 408/263-8520, Extension 263. 


• Plus $50 lo r tr anspo r1 a11on . 1erm1nal checkoul. and one 15" lour hundred rool roll or paper 

..Excluding checkoul charge ol $50 . 
Ava lablo only rn too continental Unlied States 

.-:I ANDERSON 
~JACOBSON 

CP!M®1 
- based Business Software for TRS-80®2 computers on ... 

. . . the fastest Mod-II CP/M with the most features!!! 

• Over 61 0,000 bytes/disk 
• Download ing package Included 
• 1,200 baud operation of ser ial 

pr in ters without data loss 
• Sing le drive backup 
MOO-II CP/ M .. ... . ... . .. . .... $250.00 

• Mixed single/double density on any 
of 4 drives (even a 1·d rive system) 

• Ultra-last disk operat ion 
• Emulation of cursor addressing for 

any of several ''dumb" CRTs 
MOD·I CP/ M ....... ... ... . .. .. $150.00 

• Auto·LF pr inter support & ASCII 
top·of·form software (LPlll) 

• Supplemental document desc ribi ng 
ou r implementat ion 

• User-settable functio n keys 
CBASIC2 3 (Mod I or II) .. . . ... . $ 11 0 .00 

The following software for Mod-II CP/ M only unless otherwise stated (*-requires CBASIC2): 
RM /COBOL~ 4 - Only COBOL for CP/ M with alternate keys (multi · MAG IC WANo~ s ­ Fu ll· feature word processing, true proportional 
key tSAM). CRT screen handling. interactive debug,Z80 code. and spacing. fi le merging. and use of fu ll·sc reen editor lor source 
the most useful Level 2 features. Compatible with Tandy' s programs or data . . ......................... . . .. . , .• ... . . $400.00 
COBOL-but runs laster! ..... .... . . .. ....... ..... . .. .. $495.00 RPA (Residential Property Analysis) · Analyzes income and expense. 
PMS (Property Management System) - Interactive, menu·driven financing, laxes, inf lation and dep~ecia tion on home, . condo. or 
system includes fu l l G/L, budgeting, cash jo.JUrnal, del inquency apartments over a user.·selectable t~me: Shows payoff in terms of 
lisl. tenant act ivity/rent roll, complete audit trail and reports ROI, Cap ra te. cash·on-cas h. Amort1zahon schedu les and • 
on vacancies lost re nt and vendors ...... . .......... $650.00' worksheet · · : · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · .. · .. · .... · · · $30 0.00. 

d d_, k & ma · al 75 00• demo disk & manua l . . . . . . . . . . .. .. . .. . .. . .. ... .. . .. 35.00 
emo is _nu : · - · · · · · · · · · · · · · · · · · , - RBC (Rent/Buy Comparison) - Sa les or investment too l to compare 

APH (Automated Patient History) · General-purpose question· rent ing and savings account investment vs_ purchasing a part icular 
asking, answer·printing sys tem furnished as self-administered property ....... . . .. ... . ... . .............. .. .. ... .. ... ... . $250.00' 
review·o f·systemsgeneral pa tient history (Mod·I also) ... $17s.oo· demo disk & manual . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . 35.00' 

Osborne & Assoc. CBASIC sou rce programs {Mod·I also): 
Payroll w/ Cost Accounting . .. .... . ........... . .. ... .. $250.00· General Ledger w/Cash Journal . .. ... .. . . . •.... . ...... 5250.00' 
Accts. Payable/ Accts. Receivable ..... . .... . . - . ... $250_00· O&A CBASIC Books (ea.) . ..... . ... .... ... ...•. . . .. . ... . . $ 20.00 

~tim"'6 media: (Qty. 100 prices) 
5\1<'' sing le density ........ .. ....... .. . ..... . ... ...... $2.50 ea. 8" sing le density ............. . . . . . ....... . . .. ...... . ... S 3.00 ea. 
8" certified double density .. ............ . . . .. . ....... $4.00 ea 450' tape ca rt ridges .... - . . . . .... . ......... . ... . . ...... $20.00 ea. 

G Registered trademark of: 
~~te~L';... l"!:.. L!,.LC ... ~ • l Dlgllal Research 

tN I 2fandy Co rp, ~ Distributed in U.K. by: 
._,,... •3compiler Systems. Inc. Lr\] Microcomputer Applications Lid. 

8041 Newman Ave .. Suite 208 If ,.. ' 4 Ryan-McFa rland Corp. 11, Riverside Court , 
Huntington Beach, CA 92647 •5smalt Business Applications, Inc. Caversham, Readjng, England 
(7 14) 848-1922 •Sverbatim Corp, TEL: (0734) 470425 
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Ask·E¥iE . . ' . .. . . . 

Conducted by Steve Ciarcia 

Blowing in the Wind 

Dear Steve, 
I wish to interface a 

digital anemometer to my 
Cromemco System Ill, but I 
have only a vague idea of 
the steps involved. I live on 
a windy hilltop and want to 
log wind-velocity data (to 
help me select the best type 
of windmill for electrical 
power generation). 

The anemometer that I 
have is a Trade-Wind Model 
DIG78, manufactured by 
Trade-Wind Instruments, 
1076 Loraine St, Enumclaw, 
WA 98022. The indoor 
display unit shows wind 
speeds from 00 to 99 mph 
(miles per hour) either in­
stantaneously or by max­
imum gust encountered. 
This display uses CD4511 

Figure 1 

EXISTING ANcMOMcTcR 

I LOW O~DE R DIGIT I 

5 CD4511 
---~LE 

LT 
A 9 C 0 

1 2 6 

! HIGH ORDER DIGIT l 

5 C04511 

latch /decoder drives. (See 
figure 1.) 

My general idea is to 
employ some three-state 
buffer circuits to transfer 
BCD (binary-coded decimal) 
data from the anemometer 
to the computer, then load 
the data into the ac­
cumulator with the IN in­
struction. What portion of 
the anemometer electronics 
shouJd I tie into7 What 
5-100 bus line should I use 
as a device-select signal7 
P<1ul P<1faske 

Interfacing an anemometer 
to a computer sounds like 
something I'd do. Connect­
ing it to an S-100 computer 
isn't terribly difficult. The 
accompanying circuit 
diagram should work, pro­
vided Trade-Wind in-

COMPUTER INf( ffFACe 

ICS 

CD4069 


J1. 

ST! 

4 
Al Q1A 

6 81 018 

9
Cl 01C 

10 ll
DI Q10 

OISl MRI 

13
DIS2 MA2 

17 
Q2A 

19 
QzB 

21 
Q2C 

23
020 

struments used the devices 
you listed in the classical 
tradition. It is not enough to 
simply send the BCD signals 
to the S-100 bus; they must 
also be latched and gated at 
the proper time. 

First , so that the computer 
knows what port it is 
reading, /Cl and IC2 are 
wired to decode hexadecimal 
port FF. (If you prefer 
another address, refer to my 
"'Circuit Cellar" article on 
parallel ports in the June 
1980 BYTE, page 37 "110 
Expansion for the TRS-80, 
Part 2: Serial Ports".) This 

Number Type 
IC1 74LS30 
IC2 74LSOO 
IC3 74LS244 
IC4 CD4508 
IC5 CD4069 

signal is used to gate the 
output of a dual 4-bit latch 
(IC4) onto the bus . This 
latch is necessary because 
there is no way to tell how 
long the BCD-data signals in 
the anemometer are valid. It 
may be only a microsecond 
or two . When the output 
digits are updated, they are 
automatically latched into 
the JC4 as well. In this way, 
computer-program execution 
speed is independent of the 
electronics in the 
anemometer. This circuit 
should provide what you 
need .. . . Steve 

+5V GND 
14 7 
14 7 
20 10 
24 12 
14 7 

lr c D 

2 6 
16 

IB 

20 

22 
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A2 

82 

C2 
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11 

12 

ICJ 
74 LS244 ll 
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Circle 250 on inquiry card. 

CLC MODEL 18 

THE MOST INTELLIGENT TERfJ11NAL 

AVAILABLE 

MICROPROCESSOR CONTROLLED 

DESIGNED FOR COMMUNICATIONS, 

NUM ERICAL CONTROL AND 


TYPESETTING APPLICATIONS. 


CODE CONVERSIONS/ 
PROTOCOL CONVERS IONS 

ASCII - LIA 1R~?.!-l1 
ASC I I~- BAUll(J r 

EBCDIC~- l\SCll "' Rf\ JU\JT 

"Tomorrow's Ideas in Today's Products.,, 

llDLC llOLC IC ~ )"
DRILLICK LAMANNA CORPORATION MODEL 300 MECHANISM 

Available lor OEM applrcatrons280 M id land Avenue Saddle Brook . N.J. 07662 (201) 791-1414 

~RACET COMPUTES ~ 
102 P•lmd.tle Orainoe C.11 Q2fi65 - RACET computes - AACET SORTS - RACE.T UTILITIES ­

FROM THE LEADER IN UTILITY SOFTWARE 
.," 
'5 FORTHETRs·cOMPUTERS 
0. 

~ * * NEW * * HARD/SOFT DISK SYSTEM (MOD II) S400 
tu The Hard Disk Software Implementat ion You Have Been Wailing 
~ For'! MOD 11 TRSDOS compatible - us ing Cameo con tro ller 
a: interface to popular large hard disk l ixed/removable combinat ions 
I (Ampex, CDC, Oiablo, Pertee, Wanco, etc.). Compatible with your 
~ existing programs - change on ly 'filename '. All disk BASIC state· 
S ments identical . Improved dynamic fi le allocaflon. A sing le fi le can 

e ~~oa~;~~~~~~o0nn~y~~sr~~r~~:~~~~::~t~;~~r;;;~~~l~r;~~eh~~d~~
t! lhousands ol files ! Includes specia l XCOPY, DCS, and SZAP 
ii ut ilities for use wit h hard or soil disks. Parameterized FORMAT 
I util ity inc ludes options for specifying the number o f sectors/track, 
~ platlersldr lve, secfors/granule, sectors/d irectory, etc. 

5\ * * NEW * * BASIC LINK FACILITY ' BLINK' S25 Mod I 
tu (Mod I Min 32K 1-disk) $50 Mod I I 
l.) Link from one BASIC prog ram to another saving all variables' The<a: new program can be smal ler or larger than lhe origi nal program in 
~ memory. The chained program may either replace lhe original 
~ program, or can be merged by statement number. The sta tement 
E number where the chained program execut ion is to begin may be 
e specified!
8 INFINITE BASIC (M od I Tape or Disk) $49.95 

Ex tends Level II BASIC with com plete MATRIX functions and 50a:" 
I more st ring functions. Includes RACET mach ine language sorts' 
~ Sort 1000 elemen ts in 9 seconds !! Select on ly functions you want 
;::: to opt imize memory llSage. 
~ INFINITE BUSINESS (Requi res Inf in i te BASIC) $29.95 
~ Complete pr inter pagination con tro ls - auto headers, footers , 
~ page numbers . Packed decimal ari thmetic - 127 digil accuracy
ii +. - . ", /. Binary search of sorted and unsorted arrays. Hash codes. 
~ BASIC CROSS REFERENCE UTILITY (Mod II 64K) SS0.00 
~ SEEK and FIND fu nct ions for Variabl es, Lin e Numbers, Strings, 
g Keywords. 'All " op tions availab le fo r line numbers and variables. 
tu Load from BASIC - Cal l with 'CTRL'R. Ou tput to screen or printer! 
l.) 

HACET comp•Jli11's RACt.t S•.JIH~ IV\ ET UI Ttl S "·~CEl c:,.111;.•11!1· RAC[ ~ 

DSM S75.oo Mod r, s1so.oo Mod 11 ~ 
(Mod I Min 32K 2-drive systern. Moel II 64K 1·drrve) ~ 


Disk Sort/Merge for RANDOM files. All machine language s tand· 'il 

alone package for sort ing spocd. Establish sort spec ification in iri 

sirnple BASIC command Fil e. Execute from DOS. Only operator I 

action to sort is 10 change diskett es when requested ' Handles i: 

multiple disketle file s ' Super last son times - improved disk 110 ~ 

times make th is the fastest Disk Sort/Merge avail able on Mod I or 

Mod II. 

UTILITY PACKAGE (Mod II 64K) S150.00 ~ 

Important enhancements to tlie Mod II. The file recovery capabilities "' 

alone will pay fo r the package in even one appl ication • Fully ~ 

documented in 124 page manual ! XHIT. XGAT. XCOPY and !'; 

superzap are used to reconstruct or recover data lrom bad i;: 

diskettes' XCOPY provides multi-file copies. ·w1ld ·card' mask ~ 


select. absolute sector mode and other features. SUPERZAP ~ 

allows ex.arr. ine/change any sector on diskette include track-0. and < 

absolute dlsk backup/copy with 110 recovery. DCS builds con· ~ 


~~ 1; ~~/~g ~~;t~~r~~s~;~~n~~~lp~~ ~::k~~~~ i~:~sa ~i~r~l.e g~s;i~~~ ~ 
Oisk ID with DISK ID. XCREATE preallocates f iles and sets "LOF" 8 
10 end to speed disk accesses. DE.BUGll adds sing le step. trace. "' 
subroutine calling, program looping, dynamic disassembly and more'l ~ 
DEVELOPMENT PACKAGE (Mod II 64K) S1 25 .00 "' 
Includes RACET machine language SUPERZAP, Apparat Dis· ~ 
assembler. and Model II interlace to the Microsoft "Editor ~ 
Assembler Plus' software package including uploading services ..., 
and patches lor Disk J/0. Purchase pnce inc ludes complete copy c: 
of Editor Assembler+ and documentation fo: Mod I. Assemble .­
directly into memory, MACRO facility, save all or portions ot ~ 
source to disk. dynamic debug facility (ZBUG), extended editor <' 

commands. :0 

COMPROC (Mod I - Disk on ly) S19.95 i=i
".!

Command Proces sor Auto your disk to perform any sequence of c. 

instructions that you can give from the keyboard. DIR. FREE, ~ 
pause, wail for user lnput. BASIC, NO OF FILES and MEM SIZE. _s., 

RUN program. respond lo 1npul s taloments. BREAK. relurn 10 ; 
DOS. etc. Inc ludes lowercase driver. debounce. scrccnprr nt' 

a: Circle reader request for free 24·page catalog . DEALER INQUIRIES INVITED <>11C• vis•. "'< ca D PuACHME o•orn "' "· .....,. '" '·' """ """ 1111l1p"""11ttDr1J1'l Acc•pt4•1HJ.,t.J,• !oD'6 .. , 

RACET SORTS - RAC ET UllLITIES - AACET compu l 05 fiAC( f SOfHS FIACET UHt ll lt- S r-MGI f 4"'.nml)1, 111 :.. HJ.\CET SOHTb R·\Cf T UTIUflES A·'\CE cnmriulc~. 
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Interfacing a Joystick 

Dear Steve, 
I would like to interface 

an Atari joystick (made up 
of simple switches, not 
potentiometers) to the input 
port of my Exidy Sorcerer 
microcomputer . I don 't 
believe the software will be 
difficult , but do I hook up 
the "common" wire from 
these switches to +5 V, and 
each lead to an input bit on 
the port7 Are "tie-up" 
resistors required? 
Richard Legault 

Although I am not 
familiar with the Sorcerer, I 
assume that the input port is 
TTL (transistor-transistor 
logic) or LSTTL (/ow-power 
Schottky TTL) ; if so, 1sug­
gest that you attac!r a µiill­
up resistor and switch to 
each bit as s!rown in the 
diagram (see figure 2) . Wh en 
the switd1 is open. a logic 1 
is presented to the input 
por·t; when the switch is 
closed, a logic 0 is 
presented... .Steve 

TO +5V 

Figure 2 

TO 
PARALLE L 
PORT 

TYPICAL 
(5) 4.7 K JOYSTICK r------------, 
I I

UP 

RIGHT 

LEFT 

DOW N 

I I 
i--~---+-+__;_I ~~-----<T' I 

"FIRE" 
I I 

r-~~~._:..1--4' I 
I I 
I I 

GROUND 

L ____________ _J 

Periodica l Guide 

Dear Steve, 
I am currently building a 

Central Data 2650 computer 
system, which uses S-100 
circuit boards for memory 
and [ / 0 (input / output). 
Cou ld you please send me a 
list of construction articles 
that have appeared in BYTE 
and other magazines that 
might help me7 
Kenneth Johnston 

JI sounds to me as though 
you need a good periodical 
guide. I suggest that you 
order a co mplete set of the 
Periodical Guide for Com­
puterists. E Berg Publica­
tions, 14751 112th Ave NE, 
Kirkland WA 98033. 

The gtiides start in 1975, 
and cost between $5 and $6 
per year thru 1979. They in-

elude both subject and 
author indexes for over 9800 
articles from BYTE, Elec­
tronics. Computer Design, 
Radio Electronics , and 
twenty other magazines . 

The guides include listings 
under such v aried topics as 
construction , languages, and 
robotics . Tl1 ese guides 
should help you find what 
you want .. ..Steve 

Quick and Cheap 

Dear Steve, 
For my high school 

science fair project, I am 
interested in building a 
microcomputer to show the 
advantages and uses of a 
microprocessor. I have not 
been able to find suitable 
plans, and l think that you 
can help me. 

The unit I would like to 

construct should be of 
reasonable cost ($50 or so), 
show the basic workings of 
a microprocessor, and still 
be of some use lo me in my 
home or on my farm. The 
unit could also incorporate 
photoelectric or heat-sensor 
devices. 1 have failed so far 
to find anything that fulfi lls 
my requirements. Do you 
know of any plans or kits 
that are close to what I am 
describing7 

l would very much 
appreciate it if you could 
spare some time and do 
some searching for me. My 
science fair is about a month 
away, so I need your advice 
as soon as possible. 
Kevin Meysenburg 

I ca11 tl1fr1k of a few ways 
for you to build an tmder 
$50 computer, but not in 
less tlian a 1nonth. To keep 
costs down , it would have 
to be built from scratch . If it 
used a printed-cirrnit board, 
it would be mucl1 more 
expensive. There have been 
circuits for microcomputers 
in BYTE and other maga­

zines many times within tl1e 
past three years. I suggest 
you check the back issues or 
request an index from the 
magazines. 

Once yo1i have a circuit, 
you will still need the parts. 
You may be unaware that 
some companies. notably 
Intel , practically give away 
whole computers in the 
name of education. Write to 
Intel Corporation , calling 
attention of the product 
manager to the particular 
microprocessor you are 
interested in , and ask about 
the price and delivery of 
"Un iversity Kits. " These are 
functional , cosmetically re­
jected devices that are prac­
tically give11 away for a 
nominal handling charge. In 
1976, people were getting 
8080A kits including 
programmable memory, 
EPROMS (erasab le program­
mable read-ori/y memories), 
and 110 (input/output) 
devices , worth about $800 
from the distributors , for 
$20. J'm sure other com­
panies have the same in­
terest in supporting the 
sclrools . . . . Steve 

In "Ask BYTE," Steve Ciarcia answers questions on any 
area of microcomputing. The most representative questions 
received eac/1 month will be a11Swered and published. Do 
you have a nagging problem? Send your inquiry to: 

Ask BYTE 
cl o Steve Ciarcia 
POB 582 
Glastonbury CT 06033 

If you are a subscriber to The Source, send your questions 
by electronic mail or chat with Steve (TCE317) direct ly. Due 
to the high volume of inquiries, personal replies cannot be 
given. Be sure to include "Ask BYTE" in tlie addr·ess. 
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INVEST IN PRODUCTIVITY 

Are you responsible for introducing modern 

office systems into 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 shou ld 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
mat ion equipment, the Conference provides a 
unique forum in which you can lea rn from experts 
how to harness and integrate today's worksaving 

THE 1981 OFFICE 
AUTOMATION 
CONFERENCE 

HOUSTON, TEXAS 
MARCH 23-25 

devices for maximum gains in product ivity 
In add ition to 150 informat ive exh ibits. you'll be 

able to attend over 50 specia l learning sessions. 
Sessions covering top ics as diverse as: Feasibility 
Studies .. . Organizational lmpact...Electronic Ma il ... 
Teleconferencing ... Merger of Voice with Text and 
Data ... State of the Art in Word Processing. 

Don' t m iss this opportunity to see and hear 
what's new in office automation and turn what you 
learn into greater prod uctiv ity for you. 

Beat the crowds. Beat the l ines. Send the coupon 
for advance reg istration. housing and travel. 

See you in Houston ! 

TO: OFFICE AUTOMATION CON FERENCE 
c/o AFIPS, 1815 N. Lynn St., Arlington . VA 22209 

O Send me housing, t ravel , and registration informat ion 

NAME 

COMPA Y 

STREET 

CITY STATE ZIP 
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Circle 263 on inquiry card. 

SciTronics introduces . 

REAL TIME CLOCKS 
with full Clock/Calendar Functions 

The Worry-free Clocks for People 

Who Don 't Have Time to Worry!! 


What makes them worry-free? 

• Crystal controlled for high 
(.002%) accuracy 

• Lilhium battery backup for contin­
uous clock operation ((J(XX) hrs!!!) 

• 	Complete software in BASIC­
including programs to Set and 
Read clock 

• Clock generates interrupts 
Versions avai lable for:(seconds, minutes, hour) for 
• 	S·IOO bus computers RTC -100 $159

foreground/background operation 
• 	 Apple 11 computer RTC·A $129 
• SciTronics RC-80 RC·BOCK $109

Applications: owners 

• Logging Computer on time 
S<nd SciTronics Inc. 
(heck or• Timing of events 	 523 S. Clewell St . , P.O. Box 5344 
money 
order lo: Bethlehem , PA 18015 

• Use it with the SciTronics Remote (21 S) 868-7220 
Controller for Real T ime control 

Please list system wi1ir wlriclr you plan 10 liSi' 
of A.C. operated lights and ap­ controller • Masrer Clrarge arid Vil'l1 acrepted. 
pliances COD's accepted. PA residence add sales 1ax. 

Circ le 264 on inquiry card. 

Beginning FORTRA . Joe 
W McKinley . Portland OR: 
Matrix Publishers, 1980. 
15.5 by 23 cm (6 by 9 
inches), 240 pages, soft· 
cover, ISBN 0-916460-11-8, 
$9 .95. 

The B©©K A ccess ing the 
TRS-80 ROM . Raymond E 
Daly IV, Stephen C Hill, 
Roy Soltoff, Thomas B 
Stibol t Jr, Richard P Wilkes. 
Springfield VA: Insiders 
Software Consultants Inc, 
1980. 22 by 27.5 cm (8 Y2 by 
1031. inches), 126 pages, 
softcover, ISB - none, 
$24.95. 

Compiler Design and 
Construction. Arthur B 
Pyster, PhD. ew York: 
Van Nostrand Reinhold 
Electrical /Computer Science 
and Engineering Series, 
1980. 15.5 by 23 cm (6 by 9 
inches), 384 pages, hard­
cover, !SB 0-442-24394·4 . 
$24.50. 

Computing Principles and 
Tech11iques. B Vickery . 
Philadelphia PA: Heyden & 
Son. 1979. 15.5 by 22 cm (6 
by 8 Y2 inches), 182 pages, 
hardcover, !SB 
0-85274-505-2 , $24. 

The CPI M Handbook 
witli MPI M . Rodnay Zaks. 
Berkeley CA: Sybex Inc. 
1980. 13.1 by 22 cm (5 ~ by 
8 !12 inches), 324 pages, soft ­
cover, 158 0-89588--048-2, 
$13.95. 

Design of Solid-State 
Power Supplies , second edi­
tion. Eugene Hnatek. ew 
York: Van Nostrand 
Reinhold, 1980. 15 .6 by 23.5 
cm (63/, by 9 y, inches). 621 
pages, hardcover, ISB 
0-442-23429-5 , $27.50. 

Tire 8086 Book. Russell 
Rector , George Alexy. 
Berkeley CA: Osborne / 
McGraw-Hill, 1980. 16.5 by 
23 .5 cm (6 V2 by 9V• inches ), 
249 pages, softcover. ISBN 
0-931988-29·2, $9.95. 

Foundations of Program· 
ming with Pascal. Lawrie 
Moore . Somerset J: John 
Wiley & Sons, 1980. 16 by 
23.5 cm (6 '1• by 9 y, inches), 
238 pages, hardcover. ISBN 
0-470-27022-5, $47.95. 
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How to Do Your Own 
Accounting for a Small 
Business . Robert R Milliron. 
Wilmington DE : Enterprise 
Publishing Inc, 1980. 22 by 
28 cm (8 1/ 2 by 11 inches), 
178 pages. hardcover, !SB 
0-913864-34-X, $9.95. A 
practice manual for this 
book is $5.95. 

/11trodu ctio11 to the 
Computer. Jeffrey Frates, 
William Moldrup . 
Englewood Cliffs NJ: 
Prentice-Ha ll Inc. 1980. 18.5 
by 24.5 cm (7 1/, by 9 1/z 
inches), 449 pages, hard­
cover, !SB 0-13-480301-9 , 
$17.95. 

Journal of Digital 
Systems, volume 4. Waldo 
G Magnuson Jr. Potomac 
MD: Computer Science 
Press Inc, 1980. 15.5 by 23 
cm (6 by 9 inches ). 106 
pages, softcover, ISBN 0195 
4350, price individual $45, 
company $65. 

Mathematics fo r Business 
and Economics with Com­
puting . Frank Scalzo. 
Princeton NJ : Petrocelli 
Books, 1980. 16 by 23.5 cm 
(6 V. by 9 V. inches), 388 
pages, hardcover, ISB 
0-89433-039-X, $27. 

M icrocompu ter Inter­
facing . Bruce A Artwick. 
Englewood Cliffs NJ: 
Prentice-Hall Inc, 1980. 18.5 
by 24.5 cm (7 1/, by 9 1/z 
inches ), 341 pages, hard­
cover, !SB 0-13-580902-9, 
$21.95. 

M icrocomputer Inter­
facing. G Jack Lipovski . 
Lexington MA: Lexington 
Books, 1980. 15.5 by 23 cm 
(6 by 9 inches), 426 pages, 
hardcover, ISBN 
0-669-03619-6, $24. 95. 

Microcomputers for Ster­
nal Devices . James A 
Gupton Jr. Portland OR: 
Dilithium Press, 1980. 14 by 
20.5 cm (5 1/2 by 8¥. inches), 
279 pages, softcover, ISBN 
0-918398-28-2, $13. 95 . 

Microprocessor Systems 
Design arid Applications . 
Dave Bursky . Rochelle Park 
NJ : Hayden Book Company 
Inc, 1980. 22 by 28 cm (8 1/ 2 

by 11 inches). 192 pages, 
softcover, ISBN 
0-8104-0976-3, $9.95. 

Pathways Thro t1gh the 
ROM , Guide to Level fl 
BASIC and DOS. Robert M 
Richardson , Roger Fuller, 

Circle 265 on inquiry card. 

FINDING SOLUTIONS 

AND BEING COMPETITIVE 


IS OUR BUSINESS. 

11,wing problems and look ing for a 
computer to help so lve th em ? 
A rc you find ing comput er dea lers 
come in o ne ot t\vo ways? Ei ther 
Fu ll sys tem support w ith Full p rice 
or Take it or Leave it w it h Low 
pri e. At Omega we d on 'I believe 
that you hould have lo make a 
choice. Y s, w 're in bu,ines> to >e ll 
products bu t also, lo solve }'Our 

problems . Our pri ces wi ll be lhe 
lowe t possible. Our support and 
produ t qua lity wi ll be s •cond lo none. heck out o ur Mail O rder pritcs in thi s 
ad (our re tail prices w i ll be higher). Sec ii you don' t agree with ou r iir,1 cla im. 
For ou r cond claim, call u with you r d;ita prot·es ·ing needs and problems. 
Better ye t, come in and see u s. Finding solut ions and b., ing competitive i our 
bu sine s. W e neve r fo rge! ei ther of them. 

APPL E II " PLUS" 16K s 929.95 Calcu lators : (52 00 sh1pp1ng chmgel 
48K 1079.95 Hewlet Packard 

HP-4 IC S2M.OO
~f.P 1~1 ~1~hcC~~~~l~~i, 3 3 DOS 5535 oo ~~:~~ 52~:~ HP-97 ~900 
D•s 11 2ncJ dr"c 435 00 HP-34C t 27 00 HP-38C 127 00 
Graphics Tabl~l 065 .00 Te•as Instruments 
Lar>guago System with PASCAL 395.00 Tl-58C 109 00 Tl-59 209 00 
S1ten1ype Prinler w/lnt 489 00 Cannon 

~~~0j.1;,:i,;a•e Card 	 mgg ~~~;~ 80 00 P7-0 80 00 

V1dex V1dE>Oterm 80 col Ca•d 279 00 6200 9600 ~13 35 DO 
Sanyo t 2 Green Mo<l•tor V9 00 5 HJO 89 00 5 02 80 00 
Ma11Order Terms or Sale . Proco ii.iscd on prepaid oroors Visa or Master Charge orders may have serv.cc Charge a<ldOO 
to purchase price No COO s. Allow 14 work1n9 days tor pi!<sona1 afid company Chl!Cl<s 10 clear AIL order"' (unle">S 
specified 1n ad) wolhin Continental U S shipped U P S no charge APO or cul o f C<J<itonenlal U S wfite or c~ll '"' 
shipping chacges All pru:es subJt!>CI 10 change and a11 oUors subJCCI to w:ithd1awt wdhout notDCo CA rcs1dcn1s add 6°" 
sales 1ax 

CJME~A Ml(JfiCJ (JCJMPUTEF1S 
The Problem Solving omp• ny 

tn troducing .. . 

•1 rn.. & MINDexCHANGE 

system-one soltsourc&S 


System-one is a Pase.al based intormaUon 
storage and 1et11l!'l'al system. Sol tsoorees a e 

ready made databas11s ot computing 

resources. conlracl clauses, blbtiog1ar;;hk: 

rerere11Ce$. and more. 


"'" '''"'' Is !rullable ror the researcher. laW'1e1. 

cootrac tor ed ucator. and student. VH1ual ly 

anyone assembling or accessing tex t based 

in forma1.oo may bei1!)fil hom !his 'l<!rsal lle 

and producll\te lnfocmatlon management 
1001 

D /JT1 ff filJ § !}j} § 

...,_,,,~ , Fe.a t'ures: 

• 	 Vanabte length 1ex1 records whlC1l roay 
span l ites and disks 10 accommodote 
large databases. 

• 	 Ranked retfie\'al m order of c1Qse51 march 
~o your mqu1ry. 

• 	 lnte<actlve lnQulry .as ~el l .as 1etno\'al from 
inQuiry archive fl lt!S~ 

• 	 Fully au1oma11c associahor'I oi ~r koy 
~·1ords to all or a 5elec.ted range or lex1 
records_ 

• 	 Opoonal 1nde.xJng on au tex l In a record a. 

~~.,~:';:;"!~P<":~s ~~<Jg!';;:';!,,~~ the ii::i.&tJ!::;flii:l 
• 	 Formatting and output cootrols wilh " ' 

•1,v,,.,. .. can scan volumes or data tor you 
and extr ac1 what is mos• 1elevan1 to your 
nocds. 

,.1\.,,,,. , Is desiigned to adapt to your special 
vocabulary 1hroogh a s1mp1<> dictionary or k"'f 
w0<ds or through a more complex but elfcc· 
ti"" thesaurus o t key concepts as dehne<I by 
associaled 1110r'd groups. 

,.,,.,,.,., can as5':sl a tegat prac".i.ce or con­
tractor' s ofllcc In 111e genetalion of 1og111 
documents trom slandard ctauses1 and 1n 
seaichlng case briefs tor legal precede<ils. 

m/NDex
fl ([E fJlJlJ !£ 

lgt'.t@iUI 
IY@lid!f!:I 

spec4l1able deSlinahon. !lJi!t[(filJ:j; ;J 

Introductory p<lces: 

• 1\ 'J1r., system - one. tor UCSD 
Pascal 1.5. 11.0, or PASCAUM with 
sample databases and manual .. $ 175 

- 1.voir , manual only .... . __ .. .. _.. S 20 

MINDflxCHANGE soltsourees from S 
prices 1Jary wi lh database. please In· 
<1ul re ror scecl fies. 

Conlact •1..vD,. infosystems 
61 Centennial Loop. Suito A 
Eugene. Oregon 97.Wt 

Ph: ~503) 485-5827 

Shipped on a· sl"11feJ:lenslty 
soil sectored disket tes. 

UCSD Pascal Is a reglslered trademark ol The R1!1Jents o1 the Unlversily ol Calllarnia. PASCALJM Is a trademark o r Sorcim. 
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john T Phillipp, George 
Blank, and joh n Hartford . 
Milfo rd H: Softside 
Publications, 1980. 22 by 28 
cm (8 1/1 by 11 inches), 116 
pages, softcover, ISBN­
none, $19.95. 

Tii e Personal Computer 
Book . Robin Bradbeer. West 
Yorkshire, England : MCB 
Publications, 1980. 15 by 21 
cm (531. by 81/ 4 inches}, 210 
pages, softcover, ISBN 
0-905897-56-0. $15. 

Theory a11d Design of 

Digita l Computer Systems. 


Douglas Lewin. Englewood 
Cliffs J: Prentice-Hall Inc, 
1980. 38 by 59.S cm (15 Vz 
by 23 V2 inches) , 472 pages, 
softcover, !SB 
0-470-26959-6, $21. 95. 

What to Do After Yo r< 
Hit Return. People's Com­
puter Company. Rochelle 
Park NJ: Hayden Book 
Company Inc, 1980. 25 .5 by 
36 cm (10 by 14 inches), 180 
pages, softcover, ISB 
0-8104-5476-9, $14.95. 

Your First Co111p1.ller: A 
Guide to Business and Per­

sonal Computing. Rodnay by 81/z inches), 260 pages, 
Zaks. Berkeley CA: Sybex softcover, ISB 
Inc, 1980. 14 by 22 cm (5 1/2 0-89588-045-8, $7.95 .• 

These lists are of books and software packages received by BYTE 
Publications during t/1e past mont!1. The list of books is not meant to 
be exluw s tive; its purpose is lo acquaint our readers with recently 
published titles of interest. The list of software is correct to the best 
of our knowledge, but it is not meant to be a full description of the 
product. The form and version of the product as receiv ed by BYTE 
Publications is tl1at listed here. The software list makes no comment 
on the quality or usefulness of the software. If you send us software, 
include the list price and note other distribution formats . We regret 
that we cannot review every book and software package we receive. 

Mee! Fas1 Eddie He gol his 
no;kname because his lyping was 
docJ<ed at more th<n 80 words per 
rrunute Unf0<1una1ely . every laur1h 
word or so was m1s.spelloo Which 
meant Fasl Eddie's mine! fa< ou1 · 
pacoo his fngers Fas1 Eddie was 
also lond ol ch:ang1ng his tex1 a· 
mum words. sen1ences. ven 
whcte pmigraphs By the trne ne·d 
rnisn wr111ng something. Fast Ed· 
oie·s masle<pieee looked more 
like a 1igsaw pu.z.zle 

But theo E dd1e discovered 
WORDST AR , the word process.ng 
Syslem Iha! tuned his CP M system 
n to a word p<ocessor nval1119 
Xerox or Wang Now he flies 
tnough hts text. making changes 
at wt and p<Oduc1ng perlect final 
copies 

Bui there was more n store ror 
Fast Eddie 1 He lound that he could 
enter and edit compu1er code wrth 
grace and ease selelom 1ound 1n 
resident editing p<ogr<W'l'ls 

We ~hi we'd bse Fast when 
he added Mel lMerge to WORC>­
STAR, creat.-ig cus1om1ied letters . 
bo4erplate text . marling lists. and 
chained P1'11ing Space Invaders 
lost 11s allure , Fas! Eddie began to 
preach the wonders or Wordstar. 

To ~eep lhe guy happy. we lel 
him put on lhlS sale so he COUid 
sp<ead 1he w ord about WORD· 
STAR. 
WORDSTAR 2.1 

List $ 4 95 

Mlcrohouse Price: $349.95 


EDDIE'S EXTRAS .. 

MailMerge 

l.Jsl S150 

Microhouse Price: S130.00 


NEC 5510 tRS232 serial in1eface1 
or 5530 1Para\lel·Cen1tonics·type 
ri1ertace) SPINWRITER 
List S3055 
Miorohouse Price: $24S9 

TELEVIDEO 912 CRT l.JSt $895 
Mlcrohouse Price: $759 

INDUSTRIAL MICRO SYSTEMS 
~ 5000 Computer. ZBO·tiased 
CPIM . S-100 bus With t 2·Slol 
moihe<boa<d. 12) SSOO 5' • ·· disk 
dnYos for 300K storage (chassis 
wl hold up to three dnves and can 
be hooked UP to IMS"s Hard Disk 
system for up lo 96 megabyles ol 
or>~t1ne s1orage.1 . 48K RAM (e•· 
pandable to 256K}. two RS232 
sena1 p0rts and one P<Wallel rt 
standard 
Microhouse Price: $2821.20 

PRICES ANO SPECtflCATION$ 

SUllJECT TO CHANGE WITHOUT NOTICF 

MASTER CARD OR \llSA WELCOME 

51 1 OATH EW STREET 
BETHLEHEM PA 18010 

215 fl~8 A?l'l 

Tl1E S-100 PACKAGE inch1es 

Words. tar 2 1. NEC 5500 Spin · 

writer . and M1c r0Pro I 0 M aster 

(which makes the 5500 OEM 

Sp1nw ri ter outperform 1l s higher· 

pr.:;ed COlllllerpatiS) UST $3790 

Microhouse Special: $2 .769 . 


FAST EDDIE'S COMPLETE 

WORD PROCESSING SYSTEM is 

a U -blown S· 100 cxrnputer system 

ioclod1ng CQllVTleroo·slrnoglh In· 

rustna1 Moo Sys1ems Senes 5000 

(Z80. 48K RAM) Computer wtlh 

two single·s1ded . double·dens1ty 

5' , .. disk drives (hs1 $30501 

Tele"'deo 9 12C CRT (1151 $8951 

NEC 5500 Spriwnler with I 0 

Master 111st $32951 and Wordsl <11 

2 1 (llSI $4951 

Tol<lt hst value $7735 . 

Microhouse Speclal: $6235 . 

SAVE $1500 


MICROHOUSE 

PRESENTS: 

FAST EDDIE 

&THEWORD 

PROCESSING 

SALE. 

CA.LL OR WRITE FOR FREE CATALOG 

Microhouse 


817 Tape Operating 
System . Cassette-based 
utility for the TRS-80. 
Cassette, $22. ABS Sup­
pliers, POB 8297, Ann 
Arbor Ml 48107. 

EasyWriter (Professional 
Sys tem). Word processor for 
Apple II with 80-column 
video board. Floppy disk , 
$150. Informa tion Unlimited 
Software, 281 Arlington 
Ave, Berkeley CA 94707. 

LJ/traMon. Assembly­
language monitor for the 
TRS-80. Cassette, $24 .95 . 
In ternational Association of 
Programmers, POB 4211 , 
Manchester NH 03103 . 

Writ e-On II . Word ­
processing software for 
Apple 11. Floppy disk, $150. 
Rainbow Computing, 9719 
Reseda Blvd, orthridge 
CA 91324. 

Zork: Th e Creal 
Underground Empirn, Part 1. 
Adventure game for the 
TRS-80. Floppy disk, 
$39.95. Persona l Software, 
1330 Bordeaux Dr, Sun ­
nyvale CA 94086. • 

Cancer is 

oftencurable. 


The fear 

ofcancer is 

often fatal. 
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Circle 268 on inqu iry card. 

,~ EYTE's Eits 


Education 

Foundation Awards 


Microcomputer 

Equipment 


The Apple Education 
Foundation has awarded 
twenty-five rec ipients more 
than $150,000 of mi crocom­
puter equipment. Thirty-five 
microcomputer systems were 
awarded for projects at all 
scholastic levels, from ele­
mentary school to the 
university level, and for 
medical and special-educa­
tion projects . A grand prize 
will be awarded to the in­
st itution or ind ividua l that 
demonstrates the most out­
standing example of pro­
gram development leading 
to improved education 
through the use of micro­
compu ters . 

These systems are being 
used in university biology 
study projects for develop­
ing and testing programs in 
genetics and cell meta ­
bolism, developing software 
for laboratory courses in 
psychology and education, 
assisting teachers in planning 
physical-education training 
(or handicapped children, 
translating and adapting 
computer-assisted music pro­
grams to microcomputers, 
and developing programs for 
business fo recasting and 
planning. Besides the uses in 
the universities, the systems 
are being employed in 
specia l educational a reas to 
teach programming; 
time/ money management 
for mentally disabled , 
prevocational students; typ­
ing; and to develop pro ­
grams for autistic children. 
The systems are being used 
in elementary schools to 
teach and develop founda­
tions in all academic 
disciplines. 

The Apple Education 
Foundation, chartered in 
1979, is a nonprofit corpora­
tion es tablished to support 
and d velop new methods of 
learning through the use of 
microcomputers. M ost of 
the systems provided under 

RCA VP-600 series ASCI I keyboards are available in two formals. You can 
choose either a 58-key typewriter format. Or a 74-key version which includes 
an additional 16-key calculator-type keypad. Both can be ordered with 
parallel or serial output. 

These keyboards, redesigned for lighter key activation and improved 
typing capability. fea ture modem flexible membrane key switches with 
contact life rated at greater than 5 milion operations. Plus two key rollover 
circuitry. A finger positioning overlay. And an on-board lone generator that 
gives aural key press feedback. 

The unitized keyboard surface is spillprool and dustproof. This plus high 
noise immunity CMOS ci rcuitry makes these boards particularly suited for 
use in hostile environments. 

Parallel output keyboards have 7-bit buffered.TTL compatible outpul. 
Seria l outpul keyboards have RS 232C compatible, 20mA current loop and TTL 
compatible asynchronous outputs with 6 selectable baud rates. All operate 
from 5 V DC. excluding implementation ol RS 232C. 

For more information contact RCA Customer 
Service. New Holland Avenue. Lancaster, PA 17604. non 
Or call our toll-free number: 800-233-0094. 
~Op1'ona l t.1ser pnce tor VP·SO• Dearer and OEM pr1c1n9 aYa1,ab:e 

C/PM®ARTIFICIAL 
For Your or 

INTELLIGENCE S-100 SYSTEM 
"SHIVA'•" is a high ly·sophisticated VIRTUAL-PERSONALITY'" multi-level multi­
user multi-tasking executive (operating system) for -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 SHIVA' " 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™ support~ hard disks and floppies ... R.A.M. 
addressing beyond 64 kilobytes . .. time-sharing ... multi-level user-reconfigurable 
password protection ... and features s htll·commands s imilar to UNIX'!' ' in structure!! 
SHIVA'" is compatible with CI PM ' and / DOS "' for easy implementation and near 
universal software support!!! HIVA'" is available for 8080, 8085, MC6800, 6502, and 
Z80'"-based systems. 
Versions are in development for ZILOG Z800(}1." 16-BIT, INTEL 808~ and I TEL 
iApx·432• 32·BIT PROCESSORS ... 

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

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

ASSEMBLER. DATA BA E MANAGEME T, ALGOL-60, PA CAL .... interfaces 

in development for U !X'•, C, LISP, PL/I, APL. and RT·ll·•. 

And need less to say, SHIVA'" is very fast ..... . 
SHIVA'" .... $350 ··· Avai lable on 8" I.B.M. Soft-. ectored Disks and 5" CI DOS!i 

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

··SHI VI\'" :· "VIRTLll\J , l'ERSONAl.ITv' " ... nnd '"O Mt:C;A Rf~S f'. l\RC li' " .. 11re tn,.l t·mar~• of Ol'H:GA KESEl\llC ll. 
··fl'f'. 11 •·· •• 11 1r1dem,.rk of UIGl'l'l\I . F:QUll'~n:N1' COl!l'OH,\ TJON. 
" U ' IX• "'" " trndemmk of m:Ll. l.Al30HATOHIES 
"CP1M • .• io u trad•mo rlt of lll GITAl. RESEAKCfl OF CALIFOllN IA 

"C, no .. ··· iH. n tn1dcrn 1ir~ of CHOMEMCO. Inc. 

·· z~o· ·· nnd "' i',..~)()Q·· m t' cradema rltK o( Zll.00. ln C'. 

"INTEI .•" i• a trndcmork of INTr: I. COl!l'OIV\TION 


o ,h;pmonts prio. <o «tom of ffignod '°ftwffi ­license a@reement. F'or detailed information on - 'M 
"SHIVA ." send $1.00 postage and handling to: P.O . Box 479 - I 

-- Linden , Ca. 95236 
1'154 (209 ) 334-6666 

TS ADD 611. SALES TAX 9am to Spm Mon -Fri . 
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the grants are Apple II 
(212) 986-7690 /~ microcomputers. Other con­

~~!:.?.,R~-~~..?.~~::....~·····.. ~ 

DISCOUNTcompany ~~~~~~~~ 

Disk - $529 
QUALITY • DELIVERY• SERVICE 01her Producls Avail 
60 E. 42nd St. Suite 4J l New York, NY !OOJ7 

~ 
SUPERBRAIN* 
•32K · $2445 

CENTRO NI CS 
CALL FOR PRICES 

IMI - $495 
IM2 • 98 

64K · $2645 
64KQD - $3395 

*32K add-in memory 
only $ 10 wit h 
purchase 

PAPER TIGER 
440G - $895 

HQ I 000 - $2395 

NEC 
SPINW RITER 
5510 - $2795 
5520. $2990 

*XEROX 
1740 RO . $2619 
1740 SR - $2995 
I 750 RO • $2795 
1750 KSR - $3 170 
1730 - $2 195 

MAIL ORDER ONLY 
Send CenU'i ed Chec;k (Personal or Company twcks requlH 2 weeks to dl!'ar .) 

W< l>~Y oll shiPP. ins •nd in•u'"""" char9.r$ txc~tll l•ems marked wHh aoterlsk. PHONE (212) 9R6-7690 
VISA. Mns1 erChar9e add S~. N. Y .S . Res.id l;!"nl5 tt.dd appropri31~ s.ltlo 1ai11: . 

Introducing 

Tl-tE 
PROCESSI NGljE111::1-1mar1(1~ 1 

WORD 

S YSTEM 

THE BENCHMARK soltware system sets new standards in word processing. First. it 
can be delovered to run on the CP/ M or the Nor th Star DOS, so there may be no need to 
buy a special operatmg system. Second, it has all the features of systems costing 
thousands of dollars more. Third, the price is as low as, or lower than. most word 
processing systems. 

Anyone can learn to run and use THE BENCHMARK 1n one day of self training. 
Completely self-prompting in English. THE BENCHMARK is a lull capab1l1ty wor d 
processor, has been thoroughly tested man office environment and proved to meet the 
needs of the most soph1s t1cated user 

• 	Multi-operating system • Overtype - erases. correc t s 
• Changes terminal drivers • Vanable, elect ronic decimal t ab 
• 	Customized to utili ze all the • Screen menus s1mpl1fy operation 

leatures of terminal & pr inter • Block move and get 

plu-s La~ 

where applicable ONLv$499 
THE BENCHMARK is distributed exclusively by R&B Computer Systems. Dealer 
inquiries are invited. 

D " Computer

l&O Systems·· 


1954 E. University 	 Tempe. Arizona 85281 
1-800-528-7385 	 AZ-602-968 -7101 

THE BENCHMARK is B t~ademar~ of Meta.al t Corporatoin 

tributing organizations are 
Bell & Howell , Mountain 
Computer Inc, Heuristics 
Inc, Integral Data Systems 
Inc, Interactive Structures 
lnc, ABW Inc, and Videx. 
For more information, con­
tact Apple Education Foun­
da tion, 20863 Stevens Creek 
Blvd, Cupertino CA 95014, 
(408) 255-3295. 

Microcomputer User 

Software Library 


The Home Computer 
Library is a service lending 
library for users of TRS-80 
and Apple microcomputers . 
The Library lends books and 
software by mail , and plans 
to expand its services to in­
clude other microcomputers 
and systems, such as the 
Atari , PET, and Texas In ­
struments machines. Annual 
membership in the Library is 
$20, with a thirty-day 
money-back guarantee. 
Members can borrow books 
and software of their choice 
for a three-week period. 
There is a rental charge, 
which is usually $1 to $5. 
Emphasis is on stocking the 
Library with educational, 
small-business and home­
appl ication software. 
Members also have the 
opportunity to communicate 
directly with software 
authors and marketers as 
well as personal-computer 
manufacturers through the 
Feedback service, which 
su rveys members for sugges­
tions, changes, and addi­
tions they would like to see 
in hardware and software . 
For details, contact The 
Home Computer Library, 
Department B, 1469 Rosena 
Ave, Madison OH 44057, 
(216) 428-6163 .• 

ONE DISEASE 
YOU CAN'T 
CATCH! 

HUNTINGTON'S 
DISEASE 
,..:JOW tlUlf11Cjfon "SlASl '5S(Qlf 
S...1•10lt.A.at9'o.ta...,.., 
~'lb' - ~'(\ 18 
,l1'J 966 .Q."O 
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Micrograph continued: 

Listing 1: The second third of the finnware for Micrograph control, writ ten for the Z80 microprocessor used in the prototype. The 
first fifteen pages of this listings were given in Part 1 of this article . The remaining portion of the firmware will be included in January 
1981 BYTE's final installment of th is series, alo ng with a descriptio n of the software and an explanation of its use. 
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.1 1)~. ( . (t l(> f,: . r·\ () '.,.' 1 n·..:.. I !.'!:. H f\ 1'111-!U.: H:L /JU·I :< Y L(· 1.: 1'1 "f H •N 
I 11··-: , l~· Y ,; 1)1) TNI'• 0 1: 1:'.31­ t : :; T1-· 1 HI·. Y Al~i~ l~[:. 1 . Ar J lJ:-.• ,; 1;:1 ,., , 
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Listing 1 rontim1ed: 

1(_1~ . :. l. 0 (-V Jr-Jf) Nf l~ f ' (\~dlH! N ~. . ~\(!~J NE.. '1 u :u; f(S YO S [ t IF 
t0:).5 1': 11~ F' 0 I:H WJ U . :?. L .[ I I . lJ MH,1(\ I i:· I '• • J !: · '' ~ H1-:. /" l~ 0 :=- E H 
1 o~; --,· 1; 0 L (l f,: ]_<; lN ~:Lf~'I U> (11 '1f :(1 ·r f 'l. l l... 

.t lJ~B 
l (_1:. ·;· Ct. LU:: (;{;~; !. 

1.0.')0 FETCH 
1[16 l f·'lJ 'I 
'1 t"l .'.,2 

l C1'-t>2· U1 LL. [ [) E: Y f ' f{ I f'l t'l ·1 ( lNDlf;:E.C l LY ) 
l U64 
1 (.l~.~J "' ( l ' l '1 Ml"I J','E. Of-· COl>f. _, TE. MF' Of..:l\RY) 
1 0,c,,i, I' " (CASE) 

' CJ f, '/ 
1i,t.1d 

,-· 

D 
( -, U\F'(J r.: f\ E:Y ) 
( TE MF· o 1.;;M·Y X l 

l DlS' I·: ( l E M f-·0 f~ M~ Y Y ) 

1_ lJ 70 IX (I NDlc:x: ! 
1 (1/ 1 
J L• / ~: } /0 

;u n 
J f..1 7 11 GDRO ( . ) 

1.075 GDR t. (Y) 
l U I_. lj [) j.• '.-' ( F'R H lM'Y CO LO ') 
l0 7i' Ci f)1~ 3 ( ~3f-'.CO Nl)ARY co 1_ or;; ) 

l D7t: (:> [l F: '._, ( VLC T Ot\ rl OfH: i 

1. CJ 7 7 REF ( l ~EFE F:FN l : E ) 

l (J8(J 

(I::. F t. /if: 1 (_1f: j L li {: t (l ; ~:.wr. A C(, f=·y or A 

1.\ ;~F C 1)1) 7EO~·\ l!i82 !.. 1:· (1 ' ( l' 't, :- tJD 17\ '.0i ) ; GET lJ F:: CTOI~ MODE 

LI";. f" I ll[l/'/ !; ~~ 1 [ I C.: ~·. L I • J x~ f\E:. f' j ' .... ; s r, v E REFT!U r~ CF 
fl I, 11 ;.' r: L rt 'rt.)., :1.0::. 4 CA LI _ CA:1F ; DE r l:'. F\M H~ E 1.:A%'. 
u -'. r'J~ 1 [)()~. (, [) 0 LD D , ( l X-: Cif>l-:f1) ; (_; ("! x 
O!ii.i:i DD :)EtJ 1 1. (j :fo LI) F, ( J: X H'lD f"; 1 ) 
111, f l 1.: CVF{) fJl l (J 8i' CU I f'.'E l Cli ; GET DA T ~ 

J) 1, I,) I Cl?.:':i9 10 88 1 ~. I. T :~ 1.: ; rl':~1T IF LO NG 
(I I , j ( 1 ~·c,_s{~ I_( _r f :·:; )h.: f.r;:. M0•,1:1, ; ,J lJ l1F' rF U.'IW 
l_)I, ., : ' ,~ ~~ :5 l :lth' O :~. I f 2 1C ; H<~ r r ~ f; v~ o1 . u n 
fr I l ( re;·) Jr,: r-a, P10v : 1 ; , IUMF· H M'.~;OL ll'I r: 
i) fl(_. :I.() 'i. : F·l 1 :.-. ! I nF ; SA VE n COPY o~ A 
l l /, 1. I :'.;f-: L (, : ~- : H l f- ·1 OVl k 
1J/1, .,. '..J I.:! 1':1 1: 0 Ill~ B IT S 
( 11. l L'. r:E: :$F '; l,:L "!' (' r lMi K ML CUT 

l)l, 11) CB ,,, F l. t.J '16 :3 r::L x 0 . :· blc. r 
u. 1 r 
: j ' ~ · 1. 

( f:" f 1 riv '/ 
l l) ;j 

I.'· l -i 
JI~ 

-'·. fl 
l. ,MO VO 

; Tun 
; , JI J1'W 

~;] GN (•f- M F~;U 
n: 1=· o~;; 1 r I. •J E 

(J (0 ~I,::, C[: s· r i os·s· Fd. f: ; CL llf..: f : TG N 
IJfi :;_ ':, 11 DO Nie 1) ; Nl-: l.iRl [: r Ht·. l)1~LI':-

(Ji ,''/ 1J.01 M O ~! O : (1[)1) r~ , r.~ ; t"1D D ' j I:L or I- Sl'I 1(.1 • 

1,;1. ...­·;j UfJ2 LD l) ' {\ ; :;A vr-: T HE NE~J y M_IJE 
Cl 1 · .. ..­ . 

u .t ~~ (", 

:I', ·:,l· 

'l
1:6Dl­
r· f: ~.I 

110 1, 
l.1 0~1 

F' Of' 
:"\ND 
f.:] "1 

M ' 
UDtJ O:l 1 1 lB 
::. ' (1 

;MASK 
; Tl S"I 

~LL BUY 
s:nrn OF 

y o~~s~r 
OF F ~. [ l 

I., 1, ~-_I:. ~ ~1 l.l It I. :I. 1-, ,<, .m L, 1·101}1. ; .JUi'IP r 1­· POSITIVE 
(1 /, / f l c.r·. \.,. r I 1 fJ'/ f-·L ·:; "J 

. • l t ;C LE:.AF; ~: HiN 

!Jlo:J/ 1 ~ 0 ;, '• 11 ll 8 NE:il ;NEGATE THE VA LUE 
I I '· ..... '• .-. 

" J l (_1c; M 0 \,J l : A DD ; A !J 0 ·1 I: F Of F ~.: E·1 T 0 Y 
J ', , " ' :l 11 0 LC• ; SA V~ THE NEW VALU E 

1I/, -, .:.• 1 ~ ' ., '· ·-· . ,. Ull JF..: r1 01.r; ; JUM P TO P ~OlL SS POIN l 
11 ·• ~:' 1 :I. :I.) MO lJ2 : 1 :·u ~· H A l-" ; Sr; 1,11,:: I'\ t.~0 1:·y 0!­ f\ 

( 11: ~'· '-! i j :q I lJ ._', S F\I . f\ ; S H I r -1 O \.Jf~ R 

I);, ..~P. l :I. :I. l , :.; l".:L r, 

(1 ' • :rn 
U'd l ' 
.. I -, : 

CF: '.F 
l ,l:'. . '.'­
',/ 

1115 
.Lt 16 
I l 1 ~· 

~: F~ L 

::l l·\I. 
I I' 

r1 
1) 
[l , (\ 

·1 (1 f'l i'.1 Sf( t.IL.L !:'. l I·1 
X OF l :~;ET 

;snv c THE Nl W V ALLI~ 
ii •. Ft i 1 1 n r· tW A; ; l~ l ·<.i f•)l\ I : 1"! 

Listing l cor1tir1ued on page 330 
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Listing 1 contimied: 

r1;;1,::. t.t.(if j 1 i ·; 1'ilJ11 1-1(1f1f1 I I I JI" ;MASK ALL ~u · r y OFF Sf "I 
I t •~ T I L I~· 1: ' I~ ; ~; A•J 1 • rm.: N1 ~ w v1~ UJ i::.: 
n'· l,{. 
IJ /, '1 : ; 

1 ~::< · 

C t-: .~ 'I 

'l_ 1 ~ · j 

L122 rir ) 1.' .\ ~ 

Jh: 
i:. r 1 

Mr. 1 , 1 / 

-• . 1: 
' J I Jrn · 
; 1'l:~1 f 

·1 0 1· f.:vCl S~; ~· (1) IH 
i-c0 r:: r:°lB'.i• ) LlJT[ 

L1 i, / , ( . :­ 1 fl 1 ~· 1 1. 2~ If,' (! / . ('lri\.!{, ; .I ur~ r· l F ii (:', ~-: (l I 11 T E 
IJ ft l I: 1'P.-i'F :L 1. ~~ '• I'. 1. I ~, (\ i TL:) I '.JI 1,JN 0 1-· 0 I"1-· :;i:: T 
11 '.': t ~I f_ : [J;, 1 l ~~ '.:i IR / ' ~l('.l_J '1 ; IUM F' I F F' 0 S l T 1 \! E 
Ii ;, ::;() ce. 1>.F u :u, 1<" 1.--::; l' (l ;CLEAH S TGN 
l I '.­ • r_--l, I; 1 l 2/ 11r G ; NE:. GATE:. ·rm 1 , 1f.L UE 

l1 2:1 1'1 01)',: Al)IJ A,I) ; ADO I HE OFFSE r 
1. 1 (' ­ · J l 2C,' L D D , ~i ;P.1Wl:: l ~:E= ~1 t~I 1H.LU i: 
lj t, :) <'°; 1' 1):: 1)1) j_ l :U11 Ct. LI _ FF ffH ;G ~r THE NEXf DAfA 
ll / ,I 1 '_/ I f: -, f 1U l f', l -1 :1' (: ;TESl SlGN ()F (H F Sll 
Ul1 :-,e. 2H t) 't lU 2 .rn !.. , MOV:5 ; . J lJ MP IF 1 : · 0~5 .L r TVt: 
. , _. : l 
u,,:_;,. 

r,7':... ..... . 11 ~3 
J_ 1.~ 'i 

RES 
N1:-~ 13 

/' ,t: ; CL U: f,' S I G N 
; NEG t-1 r E 1 IH:'. V1-'IL UE 

fl f; t . J 113 5 (10 \.J :, : f.IOD A , E ; ADO H: F OF H:f_ -1 
tJ t, ,j : · ·:,. i­ 1U6 LI) E , A ; :; i, 'J' _ TH [ t-1 EloJ Vf.'l 1.11 E 
f: '. / , •, ~ t: C1 '-• ll~/ , 11< ~It"•\,!~' ; Ju 11 r· To r· FW cu.:s r · o r wr 

1 13B MO V,'i: LI) I) , Pt ; ~3A VE THE NL: \,J \.'tiLll!::_ 
II l,/, t_. C[)E.DOl 1 j ~~ ~· · u~u r Lio: ; [;ET Tl:E tlEXT Dt1-l l\ 
,-! '~. »... 11 t,o I 0 F. ,,.~, ;SAVE f HE NEW VALUE 
1 [ .(·• .--. 

I) ' 1/,I) 

t l 'l I 

i'[ '1/~" fl(J 
OJ/7 .!, 1)l 

~. ~ " i 

1 l ' • l 
l 1 11 ~: 
]. 11,;?. 

l'\O'-J/: I Ii 
U)
r·.] T 

( ) )'. -: Hiid I ) ' [) 

1 r x :-•-' o1 ~ · u , 1.. 
( I , L 

; LlF'DAl t X 
; I IF· I) r1 r E Y 
; J[S"I lLLl l ~ll lU~fl 

' ' 
·,:: 1 • u '~4 .IF\ NI .1'1<W B ; ,J lJ f'l F' I 1-­ J LL IJ i"1 [ N ,.; I :: 

1-1 1 / .', 

(J t, I:'; DD/F:tl 2 
I 1 -'1: 0 
1_1 1, /-. r1 o v :-, : 

f~ I l 
Ll.J A, (IX ~Gl)l~:.1 ) 

; f\L I llt; N 
; l OA I) F·1~ J. MARY CO Lrm 

fl/, 7f: 1 j_/; i' E"l T l , c ;-1Es-1 COLOf.: -I n·L 
1_l l , / ,') l 1 1,3 .rn ? , M0V'/ ; .J IJMF' I I:­ F'1"'1: 1Y1Al\' Y 
::11, / C­
.• 'J ­

[)(l/U1;!, 

11 t-' l) 'L 
.I J /, ,,. 

1 l ::i 0 rH) 1n ~ 

I [l 

LI) 
(1, ( lX~ CJ[Jf" ~'· \ 
I ~, :t 

, L.01'.: [) ~;[. CNWl\RY 
;ASSUME '.3 11 LC t::: ::;~ > 

COLN·; 

i l 1 
, :: : J 1 D7rc111 1 l. ~· l U~ll f'lS1 ; F'U1 : l·:l_ f-'C• J tn 

1j "-: 11~2 I ~ Er ; 1\E. flHW 
l 1~~:~ 
~ J ~,I, 
11 '.'! '.5 
). l ~;l f\ Cf\l'\l'I Ullf~r·s n: r COl. or.­ Fa~ 1"1~:. r.·c; R Ml f'. 1 R ~; 1 Dl TI" f'M] NE ~ ; 

1.15 7 .LI · ;~ S1N GLF.: OR ALL COLOI\ l \AM !~: t'.;(1-:'. 10 l~·E DUM F' f::D. H 
l l. : 0 8 (1 ~n IJ(;LL COL()f;• f\l'.:M J ~: -1 0 ['.[ DUMF'LD ' T HE Etn If.:[ f\{\(1 
11 59 1)l~: A :3INGLE ADDR E:;S 0F Hl 1~T l\AM C l)lJMF'ED. OTHE R~JI S~~~. 
'I j {,(I (1LL -IHREE COL(lf.• ru~ r·1s (1R[ L l .IH E:I; LNllf\lLY ;::il_li'1f •LD OF\ 
116l t-1 SI Nl3L E AD 01\E SS r,) 1 ALI . f: I ~: ;:- : ~: I\ !\E DU MF'ED. 
1 1 .:.. ~= 
11 {.,!- CflLL ~; fE.. ­1Cl I 

! 16 '· ·JF Nfl;".1< 

l 16:1 f:iL/iD E." Y 
l .I. ,', 1$ 

:I j {.. 7 Ct.LLrn E'.Y 
1. (; '3 

(t c I 'fd ('lJ T l VE N ' CC•U t. ) 
:I. J. 7 1) B ( 1 ~ 01 rn n: r~ l 
J 1i' 1 D r 1 U1 f''Of\ l\F~Y) 

:t t 72 <TEM 1=· 0 I ~ Ar\Y ) 
1 I -/:, I ! r i: · ') N 11 f.:) 
l ., / i , L ( F·o I N TEI-.) 
l 1 -,.~, lY ( J t·WU~) 

1 11 6 
) l / / tJONf-_ 
1 1 /7 \i 
·11n Ck(I I C.OLOf;: FUi M 0) 
1 :I. B lJ \;I\ :I ( l:OLOJ~ F\AM 1) 
1 181 1,h:::-· (COL OF~ Ful M 'J) 

l182 
1_ 1 ;, ~ :'__1 L f,:11 / 1 1 B :_;', f< I , h: lil'1 ; l" l T CJ , A ; TESl !:::ING LE E>. IT 
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Listing 1 continued: 

0 1 . ~3 7 ·1l. 8 t, J I~ Z,RC l~ AM 2 ; JUM P I F S 1N GL E 
11I , ~! ··; I [,> l rn:.. C ~· 01l111f1H'· ; TEST REFrnE NCE 
(t t.:-;t·, ~~· I ) il ',' 1 l~)6 ,JR NZ , l ~C l~AMil ; , Jl JMF' TF NOT AL L 
I I 1 

, f :l) uc..:rn l l 8 7 LO E:'· , '•8 ; f; F l C0 UNT 0 F' 4 8 
1,1,BF 2l\)U1 t' 1 1 ~~ ;~ LD HL , rno ;S ET BASE ADD RESS 
D'~S' '? CU8f::OA J j Fi c;· •. (~ L L ~; EN0 E'. f( :S END THE OATt. 
l) ; , ... ''! 1. ~ ? :1.1? n 1;:r:. r ; R ~fLJh: N 

i9 /. r·:,.' .:. 0 l 0 J 19 1 RCRA MO: LU B.16 ; ~:t_ l cc1UNl OF 16 

O·'.?n i· (11/ L 11 ?2 h1~ RA M 1: AN D D0 1J1.l i 1UOE. ; MA ~H( f)! '.• l ~ OI)[ 

(J '· ' / 1', : f ', '.:' -,, l. 1 c,"3 ~<L A ('; ;SHift Of.'f'SE'I 
04'/( 
0 ': c;·L 

Cl?.2 7 
6 F 

1:1 'JI, 
119 5 

SL A 
LO 

A 
L.. , r1 

;B iiIF r OFF S !:_ r 
; Sf.'\ VE OF FS ET 

1J:; ~w 2 (d) I) 'I. l <f 6 LO H, O ; C L E Ai~ F' OIN TE R 
0 I, I'; l 

0 /.,(~ ~· 

l100l (; 

1 "' 
C Dt:~Wil 

11'/7 
.!. I '/ :) 

j 17·<;· 

L I> 
riD D 
I;{~ LL 

DE:. , LRCr 
llL, 1)[ 
.; f_.tJ l>f', f( 

; SE -I E?. t-: SE ADD RESS 
;AD D BAS E TO OFFSE T 
; sr ND THE Dl':T t'\ 

tj r, :''\\.~ ' ·~ ( ' )

~' :l ? Oil l ~El ; r;:E TUl~ ~I 

C1 • ,~ . '/ f L 7 C 1?0 1 RCh:l'1M2: u · 011l1 100 E'. ; l E~i T REFU~ENCE 

0 to{\B 2 t.J 2 i' 1 )02 ,JI:;; NZ, RC l:;;AM3 ; ,J UMF· IF NOT ALL 
Ct I ; (I() C()f DC.1 l 1 ::::·03 C~ l_ L FET CH ;GET OFFSEl 
111,gu :;:,SlJF 1. 2l.) '~ :'-IND nu1)(Jl l :L:l.B ; MA ~'3 f{ T HE 0 F F SE T 
,-J '. !:::... /,f 1 :.::o~. LD t_, n ; S(1VE. OFF'­ T 

f)I, I?· J 26 lJ\) 1206 U) ILO ; CLE AR 1-·0 IN fEf,; 
(_1 /, f'.' I l10( 1J[: 1 :~ 07 L D [1[,C RO ;SET BAS[ ADDRlSS 

j .. j ::'. (j 8 ADD HL ,DE ;A DD BASE TO OFFS ET 
(JI; E: ·;: 5() 1 ?OS' Ul E,L ;S AVE THE ~ 0TN1 LR 

iJ ' ;: r. ~~ .· ·~ 1. 2 :I(. Ln I) , 11 ; SnVE IHE POINTER 
:' I t : f: ! u;~ 1C.1 0C.1 CJ 1?11 L[) I' (' () ;CL AR THl POJ NTlR 
1_) .', 1.1· l-- IH 9 1 :~ :l 2 ADD IY . L)F ; ;'3i''11.' E HH)i· X 
J '. c ~ r£>7 (JCJ 1~-,13 L[) A ,()\'~0) ;(-;ti Df.1TA 

l) ,, l_' , , CD ·?11.1 r-1 l ?t i, i; ,~ L. L ~; END eY ;SE ND THE DAr A 
fJ' · c / 
1) t, c(\ 

f 1.-; ! l () 
C1) '7 .l fJ A 1~~16 

U J 
CA U .. 

{1,(lY-: 16 ) 
~;1,_ NDJW 

;GET DATI\ 
.~~~END THE !),-.:, ff\ 

c.11.r ·u FD"/E:O·O 1. ? :t 7 L. [) ., ,<J:Y~:!. 2 > ;GE: l DA"i'I'~ 

0 110D CD ·Jl UA 12rn ; ' ,.:, I.• I.. ~3 ENOBY ; JctW THE DA i (', 
rll, [) ~~ 

1) 1, I),, 06()1. 
1 :,' J. s· 
12 ~rn 1;:cn AM3: 

F\F~. l 
L.D IL l 

; F;L ·1 Uh'N 
; '.3E T THE COtlNT 

I I 1, f~ .'. l oc tX.'1 fl NO f I ( 1Q (J j j 0 CJ [: : f'lf': S I{ Of· CO DE 
,-, <ol) 8 CE'.~U 1 '' ' ' ., ~> LA () ; ~;H l r: f O!-T '..; :.-: r 
( ti, [) t . 1. ~· 2 3 s L.(1 ; SHI f ') MI" SE_·1 

u ~l)l ; .:. 1· J. ~?2 '· LD ; BA Ur·: o:-T ;;r \ 
0 f , [ )[) 
I ... OF 

:.:: t. l)(J 

CDl.:Ol1 l 12 26 
L[) 

U.t .L 
H,O 
!='F rr,H 

; CL.EM~ 1:·c1JN TER 
; r1i:: ·1· OF FS I- i 

·:1•. t ' l { .(J ~ ! :<27 l'\N [) 00001l.1 :1.E'· ; i"l(~ S f ( n :L OF f SC ·1 
1J ,, :: ..-, 
0 f 1 l~ I 

(\ I::" 

•..~ '·' 
/ , f 

1 :.::28 
J. :_ ~~ s· 

ADD 
LIJ 

A,L ;ADD OFF SET 
; S AVr. (l f fSL I 

ut,f:_.', 11111111 : 1230 L. I) 11:..: , C l ~O ;SET B~SE ADDRES S 
O". ls· l. ~· l ?~'. l td) [i f:L , D[ ; l'\ DD l.'·~ ~:E I 0 OFF'' [ 1 
O1, ::. A CD~l:30A L.:5'.o. 1.' AU .. ;; ::: ND l ~· I < ; ·'t:Nr IHE DATA 
( J 1. 1 () C'i-' .I :.-' -:.f, /, I; f I ; RElUR N 

1 :~3 ', 

l 23 /-, 
Vi::?, / fd :. -, I RE1 uf ' Ns F fW M (1 Grm F' H I cs sue. F\O u­1 I NE • I\ E.. I N r ) h: sT 
J. 233 CJ-·IE Cf( :3 ~1 pr F\ T() 'E F.: IF A suI?.R0 11r I NE [ ::; 1 N pr· i') 1·rn I :~. ' • 

1 :::: :i.s· Jr N0 L f,:E:.H J S:; J NF' l. Y F.: E. H IF\IH.; • ff S0 , I~ £.l N F' 0 F' ~; 
l ..· ;, lJ :30FF (';NI) s 1~ · rn F1:::o r1 f3STAt: f( ANI Rt-~- IJ l" NS . 
12 L, 1 
1 ,_, , ,.., 

,..,. J .. . i-,t.L.1 ~; NON 
1 ' 1 J -,
J. .:.. f >.J 

, :.-' 1: .'1 Ci1L. I I U L:Y PRIMAT <IND I REC TL Y) 
1 '..U, :5 
l ? ,{, A CPRl MI TIV E OP CODE > 
1 2'17 I) ( T E 1~1F'O l~ A HY) 

Lis ting I co ntinu!'d on page 332 

D«<mb<r 19SO 'i<;'. BYTE Publk• <io n> Inc J J l 



Listing 1 continued: 

l : . !, ti l ( T E MF'Of\f~RY > 
.I. 2 1·'!' H ( POINTE ! ~> 

L ( f' () I WI ER ) 
'I 2'.:iJ IX <INDEX> 

1.2J 3 l /O NON[ 
1 251, 
l 25~, GF' C ( GR APHI CS ST nCK POIN TER) 
l. 256 (rnT r~CI< (Gi:i: AP IU CS s rAC f( ) 
l. ::• ~ ; ~I SOFF <SUB ROUTIN E OFFSET> 
l. 258 SP TR <SUBROUTINE POINf ER) 
l. 25S' 

(_1 1, Ef. DDC E'·'•D~1E 1 2 l0 ·1N: en ~ , ( l X -: ~; f'• 1 F~ ) ; TE S l SF' T R 
1J i,F) 

fl ', f .,
.• 

1.::B 
0() 3~, ' • :• 

:1. 261. 
l :-:' / .:• 

HE T 
LlEC 

..,
'. 
( I X-1GF' c l 

; RETURN 
; U F· D A .., [. 

Ir- ZE F\O 
Tf: E S ·1A C ~( 

LJ 4 r-- (1 
) DD!"~C 1: 2 l'.!63 LD E, <IX tGF'C > ; 1... 0A I) CJP C 

u1,1 .. s· J.l-00 1 2(., 1, l D ()' 0 ; CL. A R F· 0 J. N 1 E R 
I '; ' I•' t i­ •. • ~· · 1/F:!.iJ 1265 LD HL, GS TA Cf( ; S ET IN DF X TO G~TA~ K 
(II; f L: [:'. I 12{;.l. OR (1 ; [;LE ..,f\ Hr[ u~ F\r~ Y 

L1 'i I· 1-.. rn ~s2 1. )6 7 SI?. C HL , 1, 1:-: ; S l.Jl?. Tl~A CT OFF::>ET 
(I~ , fll 7 E. ' :1(,8 LO A , < f:I_) ; F' OF' c~ 0 F F 
IJ :·; l) 2 DDJl ·: .!. L 2,'i? LD <IX+ SO Ff-"),A ; J:::ET\Jl~N 30FF 
(J ~- ~ 0 ~ · '} -i 

•' .... . j ~:7 0 J UC 1:1... ; LJPOnT~ lH E POINTER 
f) '.;'i06 IE 1. 271 LO f'li, (Hl ) ; /" OF' ~1 F' f'I~ 

o~ .n -/ [lL1Tl i; 0 l. ~-· ?:-'. : D ~ l X-: S f ' TR ), fl ; f\ t 1 1.IRN ~; F·l F; 
I J~Jl) ( 1 /)[}J'.:i!.2 L..13 DEC ( l X i- 1;~·t: > ; D E cr: E M EN T 0 1~- r: ~3 [· r 
(J ~o( JD (;<; l 27 '; f\ET ; r,:El UR N 

L~ ; ::~ 

1. 27! 
l. ...-~ 7 8 f~ F' l X F<: E A() S f ·1 l I. DI: ·1 t·. 1'.1 (; C 0 RD ING l 0 T HE GHJ EN 
1 2 7? I~ E F t:: I~ E NCE • I~ F· J X CAN D 1J MF' E I rll EE FU LL r­- Fi 1'.1 ME , 0 N F. 
1~.! 80 F'lX EL ~iT ' Of\ f"1N E:.N"I JF..:!:. 1.n: E WF·o r-: 1 . 1;:f·JY. F J.f\;:T c ~: ECI<~; 
1 2 8 t T 0 GI:'. E I F 0 N l. Y A S ING L E F' 0 HH L ) T 0 I?. E: DlJ ~l PF D • IF ~3 0 , 
1 :.i82 RF' IX oum· ~: H: E f' C•ll ~T {-1·1 >:Y . OTHERWISE , RF'IX SETS ?1 
1 2 :B F U1 i:J IF F IJ LI... FI~ AME I ~:; SET • X AND Y AR I:: Cl.. EAr' ED , 1~ ND 
1 ::1 ~ : 1; f,'. f ' ) X. r·r.:OCEDE.S f­- ·OM THE 0 1-:IGIN TO n:E M~;XIMUM x /\ r.: o y 
t 2T5 VA LUES, LEFT TO 1nr;1rr , BOfT0M TO TOF'. :r:F F' IJ l...I . Fl~MH: 

1.~·:::; l IS f:E-1, (\IL F'J XE L. S: r1F;E DLIM H~ D. OTHE.R WH;E. THE.. 
1 ~-: f17 CA~3E iHIO cu: i=- ::·ING S l .11.~ (: r::: s::; l'\F:E C H l~C f\ ED . ff THE F'IXEI .. 
J ~'. 8~; IS 1..'l SieU.. , Tl!" f-' L L u: VUMF'[D . RF' IX CO MF'l.EH S 
1289 WHEN X AN D Y HAVE RECY CLE D TQ THl ORIGIN . 
1 27' () 
j : ... 0:,- 1 ~; E. N[) [: \ 
.1 :~? ~'. CA!3E 
l ~S'3 CLlF· 
1 )'-' 'r r=·1- I- IZ 

' · ~ I c;•:':o 
j ~.'~:{, Cl'\Ll ED t:.Y !' JNDJVi. C""IL Y) 
J ? ',' l 
j '.·' ';· ::: A (f 'I\ 1 rl l 1 11-J l 0 f • C 0 D f:. ) 
:1 :' · :·') p, (Cl\SF) 
:1 ::rnr1 r: I u l ~· f '.; IJCCEf:~;) 

1 -~ I) 1. I) (F lJl.. I. FR Afoil. r- LJ ,1:;) 

1 :~ D~' 
u ,1n 

'/ ( l tH> E.>'.) 

13011 l/O N0N[ 

U0'.3 
j .. 0(, Ii [} RCJ ( ' ) 

1307 BDR l ( Y> 
1 308 f<f F <REFEREN 'El 
1 3t)9 

IJ '. , l I [ l <:. C1 CJ '1.2.J.O l·< f ' l.X : LD D,D i CLE.M~ Fll l l I RM\f .. FLt;f, 
i'• ;-; l I/ : · ::.11 r- 1 .·:111 AND 000011 .LJI?. ;. M A ~; f( 0 r:· C 0 D E 
O'.• 1 / u o 771, 3 13~. 2 L.. O <JX-1 F~EF},{1 ; SA \.JE F~ U U\E.t~CL 
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Listing 1 conlinued: 

IJ 5 1 :, DDCl?0 :1 :~JE 1313 :;r·L <IX+REF) ; ~1 1 HFT RE F El~ENC I~ 

CJ~. J. ') 1~1 11 £; r\L (!X-1 f~EFl ;SHIFT F\t. U'.E NCE 

0'51 D C!_\ ~!.JF 1315 e. I r 3 d'l ;TEST REFEJ;:E NCE 
O'.... ) I 
D.:i2 :I. 

:-·':O 
CP.0 5 7 
?E.:07 

1. 316 
LH/ 
l::, H:: 

JR 
BIT 
Jf\ 

Z,Rf' IX1 
..{ r I-; 
- ,f~f · IXO 

; .JUMF' 
;Tt:::n 
; ~l lJMf' 

IF VF' R FEF\ENCE 
I\ EF E l~E t,ICE 

Ir FULL. FRMlE 
CD1"1 1r UI~ 1 - ~ 1 ") Ci'\l.L F' El: f( ; iH;: T DATA 

CDS' 10 { 1 l 2.2(.1 c; {, L. l ~;ENDt:Y ; SE:.ND Tf--:E DA T!: 
1) 52 1~ C? L52l F:ET ; 1:.:ETI JF\N 
(1~· '.-'L it-01 Ll1 0 .1 ; SE T FUl..L. F f\AME. f' LAG 

n~521:. 1 ::;u:~ J I'\: J;: F'I' ' :2 ;J UMP 
(1 ~ I ?,(J 

1)'.)Ju 
CDA!'.JO/ 
00360 () (] 0 

1 32'1 
1325 

F\ l"IX1: 
RF'IX2: 

Cf\ LL 
l.. D 

C~S E 
<I X t·DDl~O), 0 

;DE TEfd'lINE 
; CLEA \-· x 

C A~H; 

fl ~.:f. / r•r_,~;.:. IJ 1 Ci CJ D26 l. D <IX+GDfnl.O ; CL.EA f( y 

Ii :·_;-:\ I·', 1 · 1~.t.2 J?. I I l) ' I) ;TESr [) 

t I ~-I ~-:. I ) "'C1(.I/ 1:.'.2 8 Jf~ NZ,fi'f'J. XL1 ; JU t•IF' JF FULL FRAME 
;·1:·i ,:IF CDFFO/ 1329 CAL.L GLJP ; n:sr FO i\ Cl.. :r. f' 
{J ~. i,:' 

,_.:'j 't 

( 1:.1: 1 
2:306 

1330 
1331 

r.-. 11 
Jh: 

lj, c 
Z ,RPIX~.".i 

; l LST 
;.J UMF' 

succ C"C· ..., ..,J 

IF CL ff·PED 
1_1 :_. ti[_, CD<: 110 8 l 332 F1'.F' l X'i: C: r~ LL F't Ef( ;RE~D H:E 01'.T~ 

I-, •-=j / I"/ 

CJ ~.1., c 
1 '. 0tllJ(~ 

l>D:'../i OCJ J. --::.3': F~F· 1 x~,: 
C10iLL 
JNC 

SENO l'.0 Y 
(I>._ -1GDfW) 

;SENO THE DATA 
; ! tJr. r-: E. l'H wr x 

l] ::; •'ti ' .' l )\~J\ U ..5~5 .JR NZ, 1\"FIX3 ; ,Jl JM;;· IF NOY ZE:\O 
J_I ~. ~ J j l>l; :v, ·1 J 1 ., ..• i 

J.. '­ ' .._ ·' ~-' me < JX +G Df\l) ; INCF\E.MENT y 

1)•:5 ! , LB/ .JI;: NZ, RF· I X3 ; . JUMP .IF NI r Zl'-. l\ 0 
f I ~ >~> .~·. l 'I "· ' 1338 kE.T ; f\E TUr\N 

13 :~9 
1~'i 0 RRLG ~~~ ·~~~~~·~~~~~~~~ ~·~~~~~~*•~~**~ ~*•**~~ *~~~~*~ * 

13'tl 
1 ~.112 RREG ~·EHJF\NS ·1f;l 'H. LUE OF T HE DESIGNATED CiRAF'HIC S 
1 3~3 DISF AY REGIS TER . RR EG FI R3T DErERMJNES THE REGIS T: R 
i;::. 1,1, NU ME.,Ef.;, THE N f\EllJf.'Nf. n:E Vf":L. UE \.JI A S[N DP.Y. 
1 3t,5 
1 ., '•'-· Cf.LI. S 
1,V:l 

C1', Ll. E.D l:'.Y PR lMA T <INDIR ECTL Y) 
.I ,-~ '• 'J 
1 3~50 A (P fUMITIV E OF· CO D) 
1 :·_15 t D (TC MPORAR Y) 

E ClE MPORnRYl 
J , ~:d H <::·i)J NTE I( ) 

l :"L ·l L rf ·o J rn u u 
1355 
:1 2. ~~:. l / O 
t :.·~ ~~; jl 

1 ~~5[: (j l) f.: 
1 :·~ :)') 

(I~'~ ' ·.J I /, I _If L!.60 f-: F\E: (j: ,;No OflO 01 1. 1 l ['. ; ~1M; f ( OFF Of' CC>OE 
I)'.:) '.·i 't 
11c1 ~n'" ; 

M 
:! /, (If~ 

1 - ~ /) 1 
I :1.f.:.1 

l 
l_l• 

1., A 
H . u 

; LO~'\O OFF'.:JET 
; CL E'11\ F' (' TtH E.. t\ 

11·-j '·j 1: l I :31) ­1 I) I[) DE,:3 l1·:1J 1.l ~ 1 /D t~ ;SET BASE ADDRESS 
~·J ._I ~ J F I .-. .I ~'· ~) l, 11 ! D f :l., Dl ~M1 D OFFt;E·1 
1) --; .') lJ /I.~ 1.'~ 6'.'.i l D A I (HU ;GET THE REGISTEr 
fl' .1.1 
r1·1 '·• : 

cu e;- l. or~ 
I, .. 

I 

1 ;_., ,1.. 
1.J67 

i.J~Ll. 

1.:1: r 
SUm t:-.Y ; S END Hff 

; REl'l H>:N 
Drd r-~ 

Dl8 

l ."5 71) 
1 ::.71 r.:::_;I JE:'. [11J~lf':= ; (l S l.ff'.ROUTI NE TO HI HOST . RSUe. 1 ·s·1· 
1~ : lD~NfIFIES THE SUBR OU TI NE NUMBER AND DE TERM INES THE 
1373 Sl nRT nUDRlSS VIA SL INK. SL.O NG ENTRIES DE TERM I NE THE 
l 3 7 4 .- u I?. r· 0 IJ f IN 1~~ L E N(JT H • I~ s u \?. c AL u; s END B ~( T0 I) u m · THE 
l :1

• 7~.i 

l J 0 
:I ;!.Tl CAL LH 

Listing 1 continued on page 334 
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ListiHg 1 continued ; 

l!-/3 
1. :!,-;c;· c: , LLE u b Y PRlMA T CIN Ul REC l GYl 
1 J :3fJ 
1:'..t.:1 RE. G1c·­rn :s A CPRI Mil l VL OP CO DE> 
1382 B <CO UN T> 
D83 D CPOINT k l 
1384 E ! POINT Er> 

1: ( F· OJ Nl · F.:) 
1 ,rn6 
1 387 

I_ 
l , 

( F' O:I: NT E I'\ ) 
( rnD EX l 

l 38B CY (IN DEX > 
1 ::m s· 
1!.S-U 
I ,1 ·,· .L 

:I.!.'::;~· :; LI Nf( IS UB ROLJ l lNE LINKAGE> 
.I. .~ '/ ,·; SL ONG <!3LJP.ROLJT I NE LE NG rll : 
l ::: '-/!; 

1.1~_. (_, ~· u.m 1 ._'. <;·: . f\f.:U E'. : MW (J(JO(J 1 . l t L" ; CL. EAr\ 0 F' C0 DE 
I- '.'/ 6} '."iF '13? 6 l I) I:: , :"\ ;'.:iA VE OF FSE f 
(1 '_. (. ~: 

1J~! ·~·f'1 

l t .LJ CI 
ce.23 

:1::s1 
1 39 8 

I f) 

'. :1_,~ 
D' [I 
1~· 

;C LEM.: 
;S HI~ T 

PO J' N"IE F\ 
THE OFF SET 

f l 1:. 1..', c f[;o;;·,1 ').·(Jj (l j, 3 7")' LD I Y, ~n 1wc·1­1 ~: u Nf< ; GI:: l U l~fU1GE 

u:'·i 11·i F D l 'i' l-'tl) l) AOD IY , DI:: ; f'lDD OF F'.JE r 
rJ '.:_,/'.:"' rD t.£ or1 1 l;Q J LO L, <1Y~0) ;GE T L OW BYTE OF S l ART 
0'.:,; l ~'i f-D6 6fJ t 1'102 I. I) 11•. ( 1 '( I- :1. ) ; i~ ~-. r H I GH B yr E 0 1-- s rA l( r 

/- Li ~: 1 [_·. C1. ·1 I: f l ~ L [) l Y, STFWC-1 ~ S L. ONG ; CiE.T LE NG H: 
11 ::.:. / t .: 
( IE 17f 

CB ·~ 1~. 

F L' JC/ 
1.li(J '· 
:1 I; CJ ~· 

~~ 1;; L. 
(1 [) () 

F 
J Y, DE 

; S HI · r THE OF F ~'> E T 
; l-'1D D or F ~: [ T 

I.) :·j :::11 Fl)l, .L, \) i) 1 '; t)t, L. I) I~. ' <IY+l)i :G Ei" LENG IH 
, ._, ,1.. :::: 1·fH :i:-: Of'.1 l I; ( 1:1 [:{~LL SEND ~.!( ; SLNlJ -r r :E [)~~ 1 r.. 

C 'l' RET ; l'(FTU H N 

ll;J (J R ~\ M ~~~~~M~.~~~l~~~~~~*~~~~~~~ ~*M * * *~~~*~***~~~ ~ ~~~M 

1 1, l l 
J. .'; L ,'. rw ' M l>l. JM f · ~; 1'.1 ~: l Nl->1.L N\ n :E ENTlF\E s T OF SH\f ',('U• . 
H l :1i 1::: ~> Y l'l F IFc:3T Dl-.TEfi 1'IHit-: =. [I ;) SINfH.E :)Y~l:?;OL I:~ TO P-E 
1'11': l>llr1 f ' f_l.i. 11 SC• , TH [ C: t~ 'iH S OEF I N J N(.; H IE . SYrlGO L f': f; L 
1.'t 'I '.) 1-- 0 1.J ~JI) t-1 NI) DIJ MF'FD . OT H F IC:: WI S E , TH I: crn:rr..; E .iE r OF 
1 ; 1, .~. f,: Y(•ll:'. OL<= l ::.. (J lJ~I F"Ll> . 

J.!,j_} 

i:,H: c.·~ 1. L f : f- t. - C: H 
1 'tl 9 ~'lE IW!·.J< 

J 1;:;:·0 
11; 2 I .-:r~ Ll FD t:: Y P ~ lM~T i JN DI Rl Cl LYl 

I !.,"'.!· t'1 1 PRl Ml ll VE OP COD l 1 
1. t, 24 I'· •:1:n 1nir ) 
J ' · .c'. '.' 
11, 2 .<i 
l /, ') ., 

[; 

11 
L 

("I E MF'OR M~ '1) 

1:·0 rN TEf;· > 
' r·onn rn > 

:I. 1, ~~ :i 
) I; :?c/ l/ O 
1 4 :3\J 
J.t,;H S T l RLJ CTLJF\[ S SYMlAB ( SYMBO L TABLE> 
l 't3 2 

(l ~i f;i' (.; [.'./: 7 l. 113:5 f~SY M: I_'. 1. l (J ' (\ ; H ST F" Of\ fil L 
n:·i ti'} 2D 1E 1 1, 3 4 .JI'\' Nl, l~ S Y M O ;JUMP II:: AL L. 
[J ~ · [·: 1•• C IJ~ .. DD l U 1L L Fl l' CH ; Gl l t i DDf.: E.ti f; 
0'.'.}13 E E67F 1 ld 6 AND Ol111 lllB ; MA S f( TH I:: M'.:)B 
( I ~"1' (J 6F 1 ' 137 L. 0 L.,A ; Si'l VE. orr SE T 
05 9'1. 2MJfl :J. lr3 8 LO ll, l) ; CLEA R POJNf F k 
Cl~·~·:. 010 0 H l'i ~W L[) E: C , S HI l ( 1E: ; F' OI IJ.T TO S TAR T 
L)::; ,,. ,LI ce. 2:'; 1 1;1, n S LA L ; fi! H F T O l -" F~1ET 

( 1'. .,1 c;·[ : Cl'. l'; 1 t,41 F~L !! TH F~ EE 

D~'.i'l A CP.:Z!"i 1 1 
t ' • 2 !1 LA L Birs r o 
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listing 1 conli11u r!d : 

O'.:· 't'C t;l'.l't 

1i5n: CB 2 :5 
fl ~,>~(.I c[.',j,I; 

051'\2 09 
(J ~ . fl!, Ol0 8 
o ;:; .~ ::; Cl)t30 fJA 

CJ~. r: t.: (''•I ' 


l )'··;;-1'/ 2 l1.J l~l 1, 


0 '.• (1 C u ·. (J(i
I):.:. (1 i.: CD<3RIJA 
C1 '.:.. E" J (; f)f-80~1 

u ~·,1:·· .., C 1) ;~1~ 1) r-4 
I ) • .j " I LD8t:C1A 
05 13() C'J 

O'.•E'. f '. Li.CJ ~ 
i~.:; ;:·.I) 6/ 
[ 1: .. E:[ [)[J "/ 1.(1~.. 

1': ".121 DD/ /l, '· 
: ~ ' .i . : , i, [.l~1( 1CJ / 

!J ..; ~~ l OEO 1. 
(.J ~I c•;,• liU '.'. ::•C1l 
() ~'; t ': l 1)1) 7EL10 
u~.er Ol08 
O'°iDI 1)11 '77 0 0 
1'.J':.·D ' 1 Dl.i ~1.L; C1 I. 
O:'JD 7 !)I), E w 
t.1 :.Dt1 C.:0 08 
05 0 1" DDll fJO 

1. L1 4 3 Pl. fl F'ROF' ERL Y 
1 1,4 ' • ~3 L. A I_ COMF'UTC l H !:-. 
1'1 Li 5 F..:L H OF FSE T 

( DD l lL , t:.C ;ADD BASE ADD l:;;Es::;1 '· '•6 
l/1 '17 L. D [', . 8 ; L..OM> COUN T 
l.'1'1B CA LL SE NDBf( ; SE ND TH E DA r A 
J. ~4'i' f~L r 7 RU URN 
J. 4:10 l'\'SYf'1 D: LD HL , ~:; YMT Ap, ;F'OI N r TO ~n,"n 
l'i~ J. L. D [~,I 0 ; E E::l COUNl (l ~ :;1(,~J 

l '.-52 CAl_I_ !)E NDE\ f( ; :3EMO :.: ~"j 6 1..Yri:. s 
J '1~.15 Cf.1 L. L ·:; f (HJ t'• i: ; SU~D 2r::!b t '.Yl E. 8 

1'· 5 1 CALI... !3E N DE" ~( ;SEN D 256 t?.YrES• 

J. '• ~,5 C() LL SE NDE: f( ; SUW 25 t, l '.Y TES 
1'1 '.~ 6 1~i::r ; l~ ETIJ l':N 

J. l 1Jf 

1 It :'i 'J 
J &. 6 0 S Y11 D 1 S ~ · U1 YS (1 S ·1R H Hi 0 F S YME'. 0 L.S ~; l (I ffl l NG r1 T T f :L 
1 461 CUR RENT XY POSITIO N. SYM FIR3 T DE TE RMINES THE 
l L,62 Nllf1E'. E F.: 1.lF S Y M t":OL~~ . l HEN F'[;~ D S lN n:E SY MF'.O l. CO DE 

J.i, 6 :~ ::· 0 JN f I N11 T 0 T Il E APF' 1;: 0 P 1;: IIH E SYfH A~. EN TRY • XY 

jf.f...11 ; r·o:urr~:: l(l THE LO WER l_EFT CO F:NEf.: OF -r 1:f:. SYMe OL . SY Ml l'\f.'. 

146 5 FNTRIES ARE FETCHED FOR DISP LAY O~ THE 8 X 8 MAfRJ ~ 


1~66 WHI CH DE FlNlS TH E S YM BOL. 

l ld.1 7 

l 1;6 f: C!ll.. U-; f ' l TCH 


ll169 CAS E 

l I ; i'O F'LJT 

!. 1, 7 j, 

:I. I; 7'..? CM .U.L• L·. y PRI M ~l ClNUI RECTL.Y> 

1 ' •73 

J.'1 /t\ ( F·F\l ~\l Tl I,! [ 0 ~ ' c0 [J E. • .,. E Mf ' 0 rmf~ y) 

1'1?:'i <CASE> 

l-': 76 1; ( ~; U CCES~: l 
1'177 I) ( 1;:o ~J CO UNT) 
J ...7t: I_ ( CO L. UM t~ COU NT ) 

1 479 H ( .HA IC::AGTF I;: COlJNT l 
:1 l,f:O L ( TEMf' ORN\Y l 
1't!31 I ; < rrrn c l 

] y \ lNDEX> 
.t t, 83 
J. / 1 [:/; J / O NO~lE 
j_l,f3 5 
l 1:8l. (j[)f\0 0'.) 

111 fl I GD 1:;;1 (Y) 

I .J:ti GD'{::· <F'Fd MMl'.Y t;()LO · ) 

I_< :J ? GDRJ CSE CO NOnRY COLOR > 

Jl1 9(1 UDF.:~. <VECTOR MC•Ol) 

j_t, '? 1 ~, YMf r'.! I?. ( :; 'fl'l!?.n !_ I (I I :~ L. F 1 


:1. .1, ~'2 

1!.'7'3 (tff! (lfJll(J:fl.111'. ;MASK THE or LODE 
l'1'l'1 l.O Ii ,(1 ; :~t'iV E THE (1)1 liH 

1 /1 c;·:::, I[) A , (l : ~ G DF-:~,) ; (jE ·r THE ~J fCl O f~ MODL 
1"19 6 LD CD. iR E F),A ;SA VE fH E Rb ~ EPENC~ 

l /i 7'7 C 1~LL CASE ; D[ H~ Rl'l J.l.J, T 1-: E -.t: ~:E~ 

jt, <;~{ I D C • j r ,(\~3SU M E A '~ llt:i:i::~; s 

J ,, s.·s· ULC ( J.>'. +1. ;[)f~J.) ; B Ar, /( U F' 0 NE ~~ F· f.1 Cf' 
L:=;oo Lil A, ( J X +GDl'< fJ) 1fiET X 
1~ · 0 1 ~: up. E= ; ~10V t.: ['. (~C f( 8 

l '.5li2 LO (I X t·GOHLJ >, r) ;S AVE X 
·1. ~.... (I-:.!_, ~ :Y MO: lNC ( J , -1[-i[) f~1) ;MO VE UP O N ~ SPACE 
1.'.:itH L I) A.< I X•GD l.:.:U> -;GET :< 
l '.:.00!::1 (i[)D t: ' 2; ; MOVE. r1HlA O E; 
15iJ<S 1.0 ((X!-1JO IW),A ;S rWE X 

Listing l continued on page 336 
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Listi"g 1 co rrti,,ued : 

r 1 ~.rH 7 150/ L0 ;GET CHAr\ AC l Ef~ co11rn 
IJ~U) 150H C''F' 1_1 :CO MP ARE W! tH .ikO 
lt ~ I I :-1 1 ;;,(Is.. 1-:f.l z ; r\ ET Llf ' N J.F 7. RO 
IJ :-)E ,~ 1510 DEC H ; DF er·E1'1ENT C0 lJ NT 
[ 1'._., ~ 1, DD 7 E01 l ~J 11 LD i\, ( .1 ~'. ~ GIJf\ l > ;GET Y 
L1~3i·. / C60'7 1~'i P ADD tl r 'J ;Al)D 7 
0 ~ · f ;;· uD7i'u 1 l ~l:J LIJ <J '. ~ GDF\ 1 l , A ; f~ES1 0RE: Y 
1.J :Ci 1:.1 ' 1.: 0 :-~ t')Ll 1 1 !.') :1. t, GALL FErCH ;Gr.r l~HAJ~A:.: i !:'.!\ CNJ E 
(1'JU Ll./ r l~· l 5 i:-1N.D Oll11 ll1l:" ;MASK THl HIGH ~IT 

O'.iF t :::i F 1'.316 D [,A ; SA VE CODE 
O'...· F ? 1600 1. ~51 7 I. [l o.o ; UE l'. F: f ·(l JN. Tlk 

Cf?.~'.3 1518 S U1 r::: ; SHIF T p, y 

O~ r c, CE-. 12 1 ~1 c,· h:L [l 'J, 1-:i;·f_ l 
I) '.) l:li l'.320 S LA E !?.IT S TO 
l~I ~.. F· Ii C f:·.1 :' ~ . 521 [ ~'F: M· El>:L Y 
1)5(C U'.23 1--'."!22 SLA I:. CO l"lF' IJ fE Arl 
( 1~. f L.. C; ['. l ::'. J ~:.~2~ RL fJ OF r f::E-1 
061JO FD210014 l. 52'· 1 I) lY , ~n ~n ;~ i:'. ;LOAD TH E BAS~ ADDR~8~ 
(,I (, JI: FD J.9 MJ O IY,DI: ; 1'1DD Tf:E (1' r S[ l 
fj(,l]f, 'I. /,lj~~ j ~'12 ,~ LD 1),:1 ; LOAD TH E IW l·i CO UN r 
(lf.(1'C: DD31;0CI ' 5::)/ IN C <J. X-IGDRDl ; lJf ' D 1~ TE X 
l)60E 
CJMJC 

/ ,"i 
f LOO 

1.'.528 
152'7' 

LI) 
-. , . 

1~ , I ) 
[I 

; GET T' HE CO lJNT 
; C0 ~1 M\ F. !Jl Tf: I EY 0 

l)60E 2 BC4 153 U ..JI:;; Z, SHIU : J IJ fr1 :::· J 1:· l -_Im 
o.qo l ~ 1 !LC <IX ·I GIJRO) ; F~ ES 1 0 RE. 1 I :E F·0 S 1 1 l (1 N 
U61J 1 :::; 1532 DEC 0 ~ 0 r H I~. I ~ L·J .l SE 0 EC 1;: I.~ M1: NT 
[l{.111 F [ )7 lU(J L D Ii, JY ;Lt) ; GL l CHlifU1Cl L f\ f•l(., S f( 

l.16 ! / :-~ I) 2 :·~ HI•~ I Y ;POI NT TO NEXf MA SK 
CJ (.1 <;,• 1L08 L 11 f_ , B ;S[l CO LUMN C0 UN 1 
0 61 p, <SF 1536 I .ti I. , 1'1 ; , AV !·: I HE 1'1AS f~ 

(J (. ! c /[". ,;, :,:i,i./ ~:Y r1:. · : LO A, E ; GL 1 ·r11l c:o L Ul'lN COU NT 
U6 1D 
0 6 if 

r:EOO 
2 ( 1(J [) 

15 ~rn 
t ~.~3 c;· 

Cf' 
J F~ 

1J 
-N7, ~: YM ~ 

;CO MF' P11'~E 

;J U~IF' :1f 
~111 11 ZERO 
uor~ 1u-:o 

0621 
o.::.:ui 

007E DO 
l!.'..CI[: 

1 ,.,. ft (J 

.! ~-, ,, 1 
LD 
~ U P. 

A . <I X:G 1>r<f) ) 
E.: 

; l.3Er X 
; [)[ U.:r. MUH ~~ Y 8 

\j 6 2 J f)D /7 ()1) 1 ~::; {t ..·• LD l!X11W 1~11;., (', ; R..;-:) TO:-\[ 7 
C1 { ;:•s· UC<'·~·CJ 1 1 ~1 /1 ::. DEC ( 1/·: C:f)Rl) ; u~_ CF'f.. M E tn y 
l)62 (; 1 li l) (', :I. 5 ..., ,, , Ji"; s Yl'lJ. ; .JU MF' T0 ,:; Yf'l 1 
i1 ~. ;,·L 70 L [l 1'i , I . ;l \l :~:;1 0 f .' f _ ~lM :r : 

n 6::! 1,. 
I I ~...'· ( l 

1D l ~ 'j" ·'· 
1 ~- ; 1, i' 

i.Jl::. I.~ 

~:I. ti 
L. 
(~ ; f; Hl f" I I (J l :(, f\ f; Y 

j_ 5 1, :3 . JI"\ C, '.1Y Mtt ; .J UM1~· ff l~ 1'1 1 ~ I ~ Y 
u(. ~~1, 

1J63'.:I DD7 r~ tJ3 
l ~ · '· C,·
1 :'"i ::; fJ 

L f! 
I 0 

I. , t i 
A , < I X + GI) I~ 3 ) 

; ~: (J 'v' E. 
; L. 0 AI) 

Mf': S f( 

: ~ EC0 NI) A1:;: Y C0 L <) /'.;; 

(J (·3i~ l f:O t; 1~J~ 1 Jf\ SY ('I~ ; J lJt'H' M \0 UNU 
tJ ..~...~ A 6F :1.5 52 SY M'•: LD L , r'. ; Si\ VE MA ~3 f{ 

1~1 ._ . ~.L". Uu7[(J'.,:' l.. D A , ( I ~ -1 GlJ R2 ) ; LOAU ~RIMARY CO LOR 
06 SL CD7EfJA :; YM ~j: C1!'iL. I_ F'LJ r ; F' UT TH :::: t=·0 I N J' 
(J{.L, l DD3 '10D IN C ( IX+GDf°\O) ; lN Cf"UI · NT , 
l) .~ 1, ft 1B06 l 5".'16 .Jr\ :3Yl'12 ; .J U('l P BA CI·{ 

1!:·5 7 
1 ~j5fi 

....,'I 

1 5 6 l ro A s F' E c I r I E[\ END p 0 IN r . vEc t­ rn s T I) EH: ::;; MIN E 8 TII E 
1 ~~. c.,:;• REF[f\ENC E OF THE \.IE.C l OR, TH EN DE.I Ef;MJNES THl NHI 
1563 EMD 1:·0INT8 . TH E E NDF'O IN T S MAY 12. E COMPUTED ABa OL UT E , 
1~,.~1; RE U 1TI VE, E:l!Qf\T , OR Lot-/G . AFHR THE END f•OJ Nl S t 1r'E 
156 5 SET, THE VECTOR COLOR IS DE TER MI NED . PL Of l ING lH~N 

l~i66 f:.'.E.GlNS . ll~~ rnG A SC AN L. INE CONV RS I ON AL GORIT Hr\. 
156 7 PL OT f I NG STO PS WHEN THE ENDPOINfS ARE REACHED. 
1Sl8 
1 . .. 69 Cf"lLL S f"L T CH 
1:5 'l l'.I Cf",SE 
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1 '..'· 7 1 
l. '.:; u 
l ~,73 C AL LED 1:;-.y f· I~ Hlf'\ 1 TNDlkLC'll Yl 
1::;71, 
1 ~;75 {1 <F·fn MIT l\,JE. Of' COO L, 1 F.Mf·ORARY> 
1:'i'76 I::'. ( 1,; r'.\ '.~ E: ) 
1 ~, 77 c < CO l.HH LR) 
157:~ D <ABSO LUTE DE LTA Xl 
l ~/c;' E <(:['. ~; 0 L UTE lH L ·1 {.1 Y ) 
1.~)(3i) H <X IN Cti:1:: M1.-:. NI ) 
l. ~ .. 81 
1 ~:.; ~; 2 

L 
l 

<Y lN CRf..MENl / 
( TNj11:: :< ) 

; c , . -,
,.,.Mi., . .... 

1 ~1 f,! /j 1/0 NON I-. 
l '.~ li5 
1 ~" f ; -!1 fjDR O ( x) 

1. 1 5~3;7 l1 Dl'1' J ( y) 

1~:! 8B (jlJf\ ~ (f'f\ l MM:Y COLO F\l 
1::!B'l <Sf:~ CO ND1"ili:Y Co l . ')I~) 

1 :;,9(1 GDk ~-' (l.JF:CTO R MODE > 
1 ~.591 r:i CVEC TOR VARIA8 Lll 
1 ~;JS-2 !"tN CVLCTOR V~RlABLL > 

15 · ;~ ( Vl:I: I 01\ V A!~ [ AP..LE) 
1 ~.s· 1. < '~' L L l Of\ V~F>lM'.U ) 

.L:5?~J 
C1 ,:.1... 
11 

'1 ~ 
l)!) /1;: 1 .J~; 

1 :;,s;·(.. 
1.'.:i 97 

'.' L C : c ' (1 
A T ( 1 x 1-1] I) 1;: :~~ ) 

; sr~ ',Jl H:L ~ l riGS 
; Gf i TH;_ VEC ro1~ r101)[ 

LI (.I,(\ [ll) /'i''• :,<. 1 ~·_. s · ::.: ( J X~ fd . I' ) , (1 :Sf":\.Jt 11 :E. :''l! L ::!rll£_ 
IJ /.-. 4 1') l ) l)~:;/,1)11 1. '.".• 'l '1 I) , ( L X~GD l~ LJ ) r 1 :; 1 ~-1 l ~l rn l ~ENT x 
LI ·~J ~. (_! 11[1'.il [I 1 l .!.1 11) f· , I 1 >'. -: r~DF.:1 ) ; l-> [ · 1• J !i 'I' I ' ' ' .,. 

! ! ,l, ~ ~. t , < I .'P~J ! .I /.; IJ l .,_,·,! ! I-: 11 ll ! I : I I.) r~ ! : ; 

I ! / ,~ I ~-. I f '. "..<]' 1 !,I I.· ~·..I t ·., , I • TE~-; l I ( •f.: I 1 1'J (; 

l] ~ ~-J: ~ ·1 ,~, 1 )3 , II ·· r-J '. •: ' ; ..JI If! 1=· ·1 ;: l •.) NG 

0 i· ~J t~ GL.:•l l {,(JI, r'. 1 I '.1 , C ;TES T FOR A ~ ~0LU1F 

I](, •:, 1· 2 n 22 J .s11 :-; , II;: t-J ! . 1.1 1 c:: ; JUMF' IF ABSO L.IJ rt : 
[J{.~ · L f ~ I J ,1J_1.:. f ·um: M , S A')I [)(~ I (. , 

tld, 5 1=-­ 1 ~ 1?.2 1 · ! .', (J / ~rn A /) ;S Hl f· r O V F : ~ 

I ••• J ,_ f· . ' I ! {. 1. 1( : c:r~ (i r1 f (" lJF; F'I. r1 C: f ~ : 
; : ·,.~:I 1 60 'i :;1~ f'l (.\ TO r·1A3 1< 1"!L!_ 1:. iJ 

'It ;,~· ( f'.. ;'f 1 (., i 11 . ;l.:f', ): () f ! '·l ·1 

1) 66/ 1. ..'.,.l' lH T .5 di :. 11 "" : ..r 1 ~ r 1 
J .i__, J_ ~· lh' /,V t C(1 ; , It IMf' H F·0 c; l I I VE 

IJ.'; .) !"' .l 6U I;: :·_'.,) .:. T ( 1 ;CL.E 1'.'il·: :nGN 
ot. 6n ll11. .1, u.u, iJ F. G ; NEGA"I [' 
1) 66F ~i"2 1 .s 1:'; IJECD: t1DI:: 11,I• ; f-il)D THE OFFSF r 
f l ~. / (J 
1j.'d.!. 

~ I I 
'. .. J /, 1 -· 

161'7 
1 r· 
r:·\· 1·· 

li , ,1 
~,F 

; ~:: r: ',JL NE.W X 
; l~L ~~ ro 1~;E A 

i r ., r 1.:. 11 :I t,J 8 ,'I.ii ; [11111(111 J J.['. ; M(1 S f' o"1 l . l.. L"l :T Y 0 F F ~; E l 

t) ,S / t, 12 I:'. ~.ff t.::. j '? !HT ~ -t1 ; TE :H '.1 IGN 
u ,I_. ( {. ; _: 1 11, l <~:/(J , H ~ ! ,~'E.Cl ; JU Mf-· n f'C>": J r l vr 
1j {) 7 :,; C!1.'i'F l"E '.3 3, A ; CL. EAH SlG N BJl 
~I ,'. I(~ ~- f) '• 1, J. (., '.':~ :1 ~JU; ; tffG(.)TE 
L) &/L: lJ ~7, :l 62::1 lJf: 1: I : (l f) !) ,,., ' 1-. r ADD OFF'.3E T 
(J,'./D ~A I [) L, ,'\ ; S 1'1 ~J F NE.vi W :Uff 

1j671::: 
C1... . ~: 1 ! 

rn2.2 
t 

1 ,t, :~ :1 
1 {..2l. ',' LC2: 

J I-\' 
f· l.IS f: 

1JFC 'l 
;, r 

; JUMF' 

l) 6~~ :l 1: :_;.Jf· 16 :27 S I~ l. A ; !'JH TF r () l.J 1:. :·· 

0{.; : ~'. 1 r:.:.n 1_ .,'.28 S h:L A r 0 Llf\ I ' U 1CL S 

068~'' 1 ~ p.3F :L 629 '3RL A T 0 t·1 i':'t ::; I-' ;.'.; LL P. \) I 
(J l',t_:·; l_: f ·.~i. ~ 1 t.:rn ~-; h:L.. (\ X '-'f'\L..Uf. . 

~ i '/ .1.631 I.Ii l) , ,~i ; !'.; ::: T NF LJ 1.J A l. U E 

(1~€'.: t. I J 1 c~.:· r·O f" i'l I 
() 6:J1~. t.6UF (\Nil D1Jt:•1_l 1.l:!.l l?. ; i'l t, S ~ ( (; LI _ BIJ I ' 1 l.J ,.; I• I_I ' 

l l.!'.8(.l 
IJ,)8E 

1 /. ~'. :, 
'I. 63 ~-; 

I P 
JI~ 

L, , ~ 

I.,! t: (', / 
; ~; L. I l'i UJ 
; J Uf'lF' 

1.•r,LU E 

Listing l continued on page 338 
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Listing 1 continued: 

(J ~· ~·[.1 1.; 1•• ~i 1 16"''6 VEC3 : E::IT 2, C ; T ST For.: M: SOL lllE. 
!} (.?:' 2 l1l? 16 ,57 JI~ N/, l.J ECt1 ; ,.JU l'\P J. F ~~!) 

CJ t_. '?' 1; u~ i' 1 638 l: IT 7 , ti ; TF.:S T S JGN 
:.?8 1)L1 :1. 61 ? ,rn Z, VE '• ; JUMP I F POS ITIVF 

[J.'.. '=if_: 
I](, '/A 

f:t". I;'. f 

::.D 'r '• 
:I. 61: (I 
1..'i'd 

f\FS 
NEG 

J, 1'\ ; t·1 L t: r.: srn ~i 

; NEGA TE 
fJ69C t,1, 2 VE(;l,: ;: [)[) (\ ' () ; (.,DD \Jf F~; [ ·1 

li69D :'.)/ .l ,:·:·1.3 1.. 0 !),,') ; s ,(',V[ NF~J VAL UE 
fJ c··;· f CDEDU l l (,I, t, C{iLL F t 1 CH : G l i~I: ~I Jf':LlJ E 
1j6;U r=i~. / 1­ .r. 61, 5 Blr },A i rc:.; T ::; I r; N 
[1(.f'1~ :.: t.:CJ I; 1 646 JR ;~ , VE C· ; , I UM ~· l F f •(; ~ . ·1 I I \..'/.. 
o ns CE.BF 1 <'> '•7 R I ~ ~ -> 7 , A !C l.EAi'\ !3JGN 
[_1(. ~l / L LI 1, 1, 1 64 8 t-ff_[i ; NE:.GAT L 
LI 611'1 
r1t..M1 

~33 
~ ! f 

:l 6'1? 
1650 

V[C5: ADD 
l..D 

f~ T I.~ 

r·, ,". 
; Al) /) OFF SE T 
; ~; r1VI:: N l~ 1.' ALUE:. 

06 AP. 180'."i L'>51 J I" lJE C'l ; J U~IF' 

Oc'..it\ D ~I f JL.~;:· VlC6 : l..D D, A ; SME:: NE~I 1.'~L UE 
06AE CDE D0 1 t ~~» ::i J CA LL Fl: r ' H ; GET N [ ~J V ALU E 
Ql['.1 
0,)1?.2 
:.r/,[.'..f: 

~·cg.r,9 
?[J 0 ::-. 

165 '· 
1 6'.:5 '.S 
:1. ( 0 '.'il 

l.J EC/: 
Lll 
1i. :i:r 
.m 

E,ti 
1.c 
NZ, \IEC8 

; SAVE 
; TE:n 
; Jum· 

NEW IH: LUE 
C0 L 0 r­
) F SE cONOr.:R) 

06:;',(.; DD7E 02 :1.6'.~7 I. I' t1 , ( JX:-GD l:;;2) ; LOt~D r·1nriA l~Y cou ;~ 

(_1{.. t. 5· 1(,~.8 .Jf.: l.J [ (;'; ; JU Mr ' 1%:0 UND 
1} 6 2-f!. OD /F O:I 16~-.i 'i l.J1=:c~~: 1... I) 1'\, ( TX HJDR3 ;i ;LOAD :>FCQ Nl)Al~Y 1;1,.! \Jf.: 
Ot,£'.l 
t),)Ll 

0() 7/ ':9 
DEL1D 

1. 60 
166 1 

~.r[ c; c;·: 1. lJ 
I JI 

<l X·: C0LOfl'.> , {\ 
C , l-j 

; ~; (1\!L ·1 f: L :. C• I \11·: 
;cL E f~ 1;; TH r: c!) IJN r r-: I ~ 

o ~.c :_.r. .i ( , (,'? 1-·u~;~: m. ; f;A VE H t"l ND L 
I j r'.>f; f, 1. (,6 :~ PI J'.:)11 BL : St\ \.! !~: ~. ·~ND C 
( I l·C~, u.c.. LD , t.l ; GE. ·1 X l ND f ·O l. WI 
tj 6 c/i l .1) H ,t) ;C l . Utl~ H 
:' I ·~ · (; :£: lJU l.L ( 11..1 U) C, ( IX-1 Gl>f; O > ; (ii:.. l x 
u . :.1 : 1~. u:; l)I) 16 67 !_ 0 I?. ' D ; CLEA/:; I'. 
[J .~ (;L ) 

IJbC E 
r1.~.LlO 

(\ I 
u 1, 2 
f (\l l'r' ( J(. 

I ' ..~. t; 
lfil1"/ 
1 .:.. / (1 

:~['. 1 ~ 

If · 
I ! I., / ~.C 
rt, •,JL C10 

i CL[l'\R Cf'IR f..:Y 
; su1:·. 1r·t-, i: 1 
; ,JLI MF' Jf E·. 0 F; F' i ~J 

J J~t..1 J L' I) '.I.Sit I L11 1 6 '1 1 I.I) (IX : -:~n I. i SE r ,, rnN 01· l 
CJ(. ru 1~ :08 :t (...// JI! \,![: CJ.J. ; ....JUM F' AROU N[) 

1)0 / )It 7FF 1 6 .73 VEt.: 10: 1. D <Di- '~X> , - :1. ;:JEr ~3I FiN or:· 
u.:.Dr> ~I u :J (, i"': UJ A,L ; 1:;E 1 H;r. DU r u.:r r~u. 

IJ6Df: EDt, 1, 1 6 7 .J NFG ;G E T ABSOLUTE VAL UE 
(J.!. [(I /, f" 'J. t.,7 6 LO L, 1'1 ; RE ST0 Fi: E H: [ {> l F f El-: EN(: l 
IJM:: l 
(J(.t :1 /, 1.: 

16 / l 
:1C/fi 

~IECl.J.: LL· 
l. L1 

0 TL 
l , L 

i::> AVI::: I EL T A 
; G[ "f Y 

X 

U6 E 3 26tJ t.) 167? LO H,O ; Cl..EAJ"· H 
ill. l. ~· l!{ Jld:. C.11 1.(. f :(I LD (; , (J,-:GD'l.) ;G ET Y 
Ll6f lJ tJ6L)1) :l.6B1 LI) E>., 0 ; t::LEr.\ F; / ~. 
[1 .~.[(1 1682 XOF.: r~ ; CL · Af.: THE r. ARRY 
q ti;:; I~. 16B. :.;e.c 1-1L,1).c ; S UJ:'.Tl ~<iC r 

u .~. f ll I r'.f· l.f.Jl l t>E~'; Jr· "' . ~, E. c J. ~ : J LJMF' J F t.Ot-:h:Ol.ol 
t)6; ~ 1 1 0f)J648Lll 1. ,') i35 LD ox~sn .i ; L OA D~t 

( 1,:'. F I J.8(J8 l (,[;(, .rn V[ Cl 3 ; Jum· M..:OUNl1 
li6F6 f)D :56 :, H ;~· F l.. D ( I:<+SY) I :t ;LOAD -1 
1_1.~.1 (', / l l..D A, L. ; G l TH E DI FF FREN CL 
06FI?· ElVt 4 l.6B9 ; NEGArE THE DELTA 
(I(. FD 6r ·1 (,C/O L [' L , (\ ;RESTORE lHF 1'1FFERE NCE 
l.J6FE 5 D 1691 VE C1J : ! 1.·· E ,!.. ;SAVE DELT A Y 
uni (, [', 1. t,s·2 LL) L , t: ; REST 0 r.: ~- () E. L I !'i Y 
I) (jCI '.::60 0 Ll,9 3 U ) H,f) ; C L EA/~ H 
-·10? I;(, 1,(.'i : L.D C ,[) ;GET DELHt X 
1) I tl.'~ Ob OD J /)?5 LI) I~., () ; CL EM\ e. 
(Ji'CJ~i 1!'.0 96 X< F\ r: ; CLE.Ar\ C.:AR f\Y 
f) / 1'1,') [ [) t,;,;'. 1 6 '? 7 Sl?.C HL ,e.1..: ; ~>LI B TR ACT 
fr i' Ofi r r. ! 3 0 7 l {.88 Jf'' rl.\,IECl.'1 ; JlH1F' J F E.»Of;f\OW 
0 / 111:'. I) I) / ,": ' t ~) :l.,':>9 l.. D <IX+/'1(')),I.:'. ;LOAD Y 
LI ·; [ If_ ()[) 7 :1 Li(. j ?f10 I Ii ( J '.~ MN) , IJ ; l.(lt\ll x 
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Listing 1 continued: 

n; l.I l ~;I.)·'> / 1") l JI\ 'JfC 1 '.5 'JUMP t11:1ou~!I) 

fl/ J :-; 
·; / : ,· 

I 1 [} / '..' I ~· 

I :I),' .\ 'i ,) 

1 ·102 
17 (1. ~ 

\J[f.1 1; : 1 L" 
LI) 

< l Y~M M >,D 

<JX ~MN ),t~ 

; LOt'-~(J 
; L , _.,.) 1 ~\ 

X 
.{ 

ti/ l (/ IJL:o IL l, ~ . J ~.•Cf/; \If__(; J ~I; I [' ..... • ( l,'.-: ~lf1) : f>F. l i"IM 
II .'[; : :_· .5 1 17()~ '.1 1 ~ I. I~ ; OIV TDF l~Y 2 
CJ I 1 I lill //l, i, : l.J < n : : rn , r~ ; f~A Vl.· .1 I 

1i ' ·, · .I 17 U7 HW (?,[ ;1\E'.3lli1-i·t;:. 1: i ;Nfj ,: 

(1 / ~: :: 

.-. •I.-, ,/.. ,._ ..... . 

' 1
CO:"IO IJ / 

.l. 70f; 
17 1) 9 
.1 ;Hr 1 , 1l l u.: 

f'Of· 
Co't LL 
l [) 

r:L.. 
CA.:. I:: 
!"1 1 ' 1 >:-I c(•L.. (if\ ) 

; RLs·r N;L 
;GET THl 
; (if... 1 H: F_ 

i: AIW I. 
CURR~NT cnsE 
C0 LOf~ 

,, .· ;-: 'i 
[I/ :.• (i 

1/:1. l 
1 /j ;.· 

;~· I J '. ~ H 

!-'UF:f: 
I?· C 

'' l. 
; S(l l) I:: 

; Sf\~1 [ 

E: C 
lJ F. 

0 i' :.' ~ ·. 1 _J 1.3 r· 1.1;; IJ HL. ; S AV E HL 
D/2C 
IJ?2F 

C D~~f- OA 

E1 
1 / J.11 
t / l :s 

C( .I L 
l-'<W 

f'L 0 ·1 
HL 

a·LO"I Ira:: f·(·P~I 

; 1;;:E~3TOR : :·H 
f1/ 3Cr () l. 171l f' () F.. CJ ; 1-:t~: · 1 Of\[ 01:. 

; I .' ~ 1 1: l 1717 POP p.1. ; Rf--;:) roRE 1~. ( 

(t / :~ ;.· J.!Hi l..D (.1, (.IX -: MM) ; f;f 1 1'11"l 
l 

0 

J / :~ :'1 ·11 :1. 9 I I' I , ; CO f·W t.RE rn· 
(I ·, ~ '. (. , :.-'1_1(_1 J 1 /'~'.0 ,.J f.. NL ' ',J E.. L. l I ; ~:um· J f- r~OT St: m 

l ~ ' .I ). /"..! l I ~ l.:.T ; l·::r,.: I· IJh:~i 
l'.:.· '.'L r· 1 I: r · 1. 1 ~;1 : HL ; 0 ~ \)l H AND L. 

u/ Jl"1 F'I J ~.; 1 -1 l?.C ~ '.'iAVE B AND L 
(1 / /, t.'· lilJ.'_.ti,t; j 7?1: I .U t , ( 1 >'.- : Mi ;GU M 
n ;3r: :·· f)l) f ) l / .;' :s '--'-'' 11 _,1·1 Tc: [:.~I~ H 
,_ •./ ''I 1..•L•: ;f,. ,•. J. 72 (· LD c ' ( l )_ ·: 1·11.• ) ; GU !•IN 
u7 11 .~ IJ/,LJ() l 7':' 7 U'> I?. ' iJ ; ~ 1..1:.A I ~ I-'. 
·,·,/I 

· , ' f 1·~· ( 1[) [) l:L. , E:·.c ; MJD rH MN 
1.J/f,,.I., I' I_ 4F t, :5 l /~:>9 ~ I r !. , < l X 1-MM) ; 1) 1 _f MM 

'I ,'..ll lJ 1 !~HI L lJ t'. I 0 ;CL (1R e 
I) J l,ll. ('1J­ L? 1 xo::;: :'.1 ; CLFr~f;: r.ARr·y 
:.1 - . i 
I J ';, l. : .> ·-:;,,. lj .-' 

1 /3? 
1733 

, -; I'.(: 

ff' 
f:L, l"C 
1·), l) l ~. L I :~ 

; SUE: T Fo'ACl 
; .JU M:=· I I-" ~lI NIJ S 

1 1 /~d [) (.1/~_, /0 /, 113 11 L.t:o IX·: M), L ; S"' \.'E 11 
I t $ ~ ' _1 ' r C J 1. } ~~ 5 :--OP l ~.i; ; 1··c~:~ roHL ['. ANI J c 
i i , '. 1 

1 
_1 F. J 1 /:1,(, f 'OF' HL ; h~E ~-I, h:L ~t r~ND L 

IJ /'),<, 1)0.Sr-:1, ,3 I. 7 ~~ LI) L,(1X~·~'r! ; GE r INC Y 
( I /~•?' [J[J {,(., 1, / 1 /:;>:~: L [J H,(lX +f;XJ ;GE"I I NC X 
1") /'·, 1·· 181? •.!1:;: lJ i::.: c:..:n ; JJ..Jf"I F' 

(.1/ ~· · ~- OC/ .I .,. i, CJ •JEC 1. 8 : (\()[) l:L, P..C ~ f ·E .. f:-l<H\ E rl 
U/5:· 

IJ I: .·'· 
i ; l 
: I 

17'tl 
1 ;11, ~·' 

J _/ Id 

LO 
f'(q· 

i=·o F' 

((>; tJ~ " .I. 

'" C;HL 

;:3 rW E: 1'1 
; f-:E. f: I (l f\f. 
; R E~3 rORI.: 

E: 
H 

i'1ND 
1"\ND 

c: 
I. 

11 i' .', ·, ·I (11 I l //1/1 l.[J L.O , CL U 1f• L 
1) /.':i6 .-_:i_.(11 ) 1 / -'~ 5 LD I: , 1_) ; CLEA i;: F"OIN TE I:;: 
11//,[: [1(1 / F , ~. 1 /L16 L [l (1 , (l>'.~~l M ) ; G .: T f1M 
n1.s 1~. l?.A '7 f, 1..: 1:· I) ; COf~ PAl'\:E WI TH DEL TA X 
l"i°/ {. '­ ~~ [_I fl :t. i. 7Li e __i~.. N /.~JEC J. S· ; ~ll I m· 1 F N0 T E (I UAL 

11 76 E DD.',!; 11 7 J.?'t" LD 11,( T;t, -i-.J X) ; !3 <W E IJ i·H.lJ E 
c1·/ "/ J 
I)/ 1::·· 

['.['. 

·.~ I ) ( 1~, 

J.7..,0 
l ?:'; 1 

1,'L l 1 s· : CF· 
•.J l~i 

E. 
N/. ,V EC20 

;CO MP ARl 
; ,11Jr1 1:· u 

WITH Ulll~ 
NOT niu •.u 

l 

D77/ 
[l [.l t, t. '• f; 
DDi' ElJ!J 

1 /5~~ 
1 7:'; :5 VEJ.':2Ll: 

l_[) 

L. D 
L,(}X ; S) 
A , < rx ~ rm1--.: n ) 

; L OA D SY 
; Ci F r X 

i i i l{t "'".• /. . ADD {'. ' H ; ADD rncr~u1un 

1) 1 / ::.. 
017l 

l)l) /' 700 
UU/E:.CJ1 

l /5 '.S 
1 7';.d., 

1.D 
l.l) 

<IXt· f1C-!W),,~ 

t., (1 X' GD!; U 
; l ~EST01,;;E 

; 13E. y 
X 

OlLH 17:"i7 !\DO 11.1 . ; ADD INC l ~EMENT 

i 1{ 8? [)07 /01 1 I ~~8 UJ CJX-:(_i()Rj ,,; ; F\ES1 OF~I:. Y 
IJ/ ~?,:.) 1 75 <f CNC 1, ;I N1 ~ 1 ~ :::: 1"l - Nf COUNf" 

l ff, O ~I F,: \,IE:.CU:. ; JUMF· t• f.:OUr~D 

1ni1 
l /6:: 
l / ,S 3 
l /f__.L: 

176~.~ 

~IA n ALLOt.lS 
w(\ T n N1:; Ft) I • 

f;;YNCHh:O NI u1·1 l ON i,o/I"I H HIE r r;Ml[ R!':H E:.Y 
A s 1:· [ l~ F .[ ED NJJ f'l es r: t)F F !:;: AMF s . MA I T FI I~ s T 
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Listing 1 continued: 

:l ~'ll G LT s THE. c0 uNT FF; 0 ~l E n f: ER THE r· Rl M I TI vE. 11 sLLF 0 R ' 
1767 J F TH E EXT END BIT 13 ON, F ROM rn E NE XT J?.. YTE . tHH\:11 
1 / /. 8 (FRM~E COU NT ) IS ~;El 10 - r:OUNT MH WP.ll THEN Lo o r· s 
1 n,~~ lJ NT!!_ mi:: F Ii: M E COIJN ·r GO I:: s ro zrn 0 ­
li'i'Q 
1 // 1 F .TCH 
1.77 2 
i;n PRl MAT <IND IRE CTLY> 
1774 
1 7'/:; ,, (l' h: lMI"I WE.. Of' l;O DL' I E: Mf •() h:r11n) 
.1. l I;, I X (INDEX) 
l /Tl 
J. '/7 E: l/0 NO N _ 

:I. // 9 
l.'/BO ( I f\ AME COUNT! 
l.7 B l 

(! ;:t-: ~: Cf:·. 5 1 J?ti:• l~f'.1 11: E'. IT 3 r'i ; T E S T E X 1 E ND E'. J T 
078:~ 2B O ~ 17(33 . JI;; Z ,WA !T l) ; ,J IJM F' I 1 .·~or SE 1 

D:'f:C Cll l:lJD1 1 78': C>\ LL I l'1 CH ;GE T COUNT 
1.1/;H 1 fl 0 2 l /WS ,Jr\ WA IT l ;J llf'IF' A l~;OUND 

l,r/y' J L/.CJ'/ l "ltil· WA l T [I: M~ {J (J [l(1UD 111E'· ; Mt'1Sf( AL.l . E;'. Ul CO LIN i 

U/','J ED'•'• l /fl7 WA i l' :l : NEG ; NE t.ii'l l' E r ~O I HH 

11 iS' ~,1 lJUT/ r11, .I i'8E: L D ( l ), ­: [; D f; 1~ ) , t1 ; £: E1 ~­ RMl E C 0 ll N 1 
LJ/"18 DD7F.0 11 l J :~ 9 W!'d T 2 : LI) A, (J X+G DI U1) ;GFT CO IJNT 
(1 ~· <,: 1·. r E C.1 Cr l Js> CJ (": F· CJ ; TE<:l' ro R / l:.R 0 
I ~ ; ,-, I ' ::: 11! ';' l /? l JI;: IU . UAI f 2 ; , lUM F' I F NON / l~~ l ;: O 

f l '/ c,·f C'' . ' 1 ~)C-J~' I< I_ f ; R ' 1 11RN 
1 /'?3 

1795 ;UTILITY SE RVI C[ nOUTJNES~X*X~~~**~~~~~x~x~x;~xx>~X~>~~ 
] ~ 9l ; ~~~ i~~~ii~~~~~¥~iKKK~iiiiK«~ ~ ~iiiiii i iiii~~ii~i~iiii~~ 

:1 777 
l -/';· · ~: 

U"J? 
I f::(JO Ci:~: L [)E.'IU;f'llUU, r: L Ci:S:E Of ~ F'EFEVi.N(: E() Vll wr· o R-r . 
l :~ f) I r!-­ r) 1n1:. t-JF 1) r·r r s N0 f r·n: 1 ~ 1 ~E ti CLD. C ;'t !}E EX I rs . ~Htffl;;­

1 [ :()'.;' \./1 S E: , Cr.<; L l t: S E: ·1 I N f·· U.J F; ·1 R ~: • 
1 i'l lJ3 
l ~; Qt, Cf'.'.L L f; 
J ~~ II ~.1 

1 L: ( ~ ~ . Cf\LL D f.'.Y 
1. :j(l . LF' JX 
J ~.: u s f'l(•',J 

1 ;rn "~ 
J ~: l.l.1 

'.W f"i 
\.IL (; 

j :.3 !. 1 l~Pl X 
!. (·: 1 2 
j L: J. :-: < -, L f'lf'Of~!': k Y) 

:l 13 J.4 B CCA SE) 
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J. t.:1/ 

E 
H 
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<-IEMF'Of.:M.:Y ) 
18 1 8 I. ( I Hli:"Ol~A1::y) 

1 f: l. '" JY <I NDEX ) 
1B?D 
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t... • .: ...·. 
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CJ'/ AC.I 
0 71'\l 

f" "­• ,_ I 

i: I)::: '.3 
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1B27 

C!':f:E: : r·u ~ ~: 

1=·wrn 
f'\F 
IY 

; f;t, •,JL 
;'.'l lW E 
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I Y 

C! I {1~" [~. ~ f;28 F' IJ :::; f: f:l. ; S (1 '.,J [ ~I MW L 
0 /, , .·, I:·~.-. 1829 F'IJ :;H N ; 8(';1) 1-. I) t':N l_i [ 
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Listing 1 continued: 

1J7tY DD Cl?.tt3 '• E 
(ri ti[: '.!80t, 
l) 7 A I) Dl 
fl,'1':.l.. Ll 
OJAF f"l)[: 1 
\Y,' l:.1 I· l 
t)J:?.? 

Li i' f'.::: 
' ; ...... 

"'I --·I 

( I :.·L:L: ::: i_;[J ' : 

l)/:!. I) Fo ;:!t8A11· 
C1~·· ~ J l U/.l CJ? 
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f1 I .... I i:j '.f;~; 

1)? 1.:'3 FD::IEOO 
u1 ct. :t. ,l. 1_1 (J 

OJ 1;0 i"l: · 
0 i'Cl l.05 ''.I 
1) 7 DO J-"AD'.50 7 
[J /lJ/, LL:()t: 
1} 7! )"j (l).'.)t=1J!. 

: I / f) ~ ; ~:~/.(J fl 

IJ /I} ' r. 1:>.1;u 
.... [! ( r [) ~ , l t.1 1 
LJ/Jlr .t l, 1)!) 

'.I .'L 1 M 

IJ /f:·, 


ll tlJ: l([<;:Oi' 


l.1 i'L· l C I :'. : ~ tl 
( .I " -:: LlJ 

1in1 
j 8- :· 
18.B 
H; ,, 

1 B3!~; 

1. 8~6 
ll<P 
1 8 ::_1. t: 
1. <i-S':' 
J.(':1, [l 

1 :i (, l. 
! e1,;.· 
1.fi'd 
J ti I: 11 

1845 
J f.~ 11 6 

h~t,7 

j_t;L18 

18'·? 
1 8'.:J(J 
13:} 1 
1 ~;~1 :..' 

1.l3 53 
J. [: ~J I; 

l f;~· '· 
:I. U~57 
1 ::..~~t; 

1fi'.:i·? 
:1. ~=t..r...1 

Ct'': ~a .. u ; 

... u.; 

i·: r:~:1. ,1. : 

:!.Tl" 
JR 
F·0 F· 
f'Of-'. · 
F' () :c· 
f·OF· 
l~E r 
U .' 

:>. '· r 
.Jr;.: 
LI! 
L fJ 
I. D 
~ : l. 1 
I I) 

L [) 
XOI~ 

S E:C 
•.11 ·' 
f;: E. t;: 

LD 
U> 
SET 
I [ > 

Lf) 

':i'. Oh'. 
3 1~.I.~ 

.H· 
R~'.3 

f'(lf' 

1 , (J:X~E·FI ·) 

£. Cf"~f..l \I 
DE 
liL 
f ( 

M 

l.Y, s•tRlJU :i_;[) l ~c, 

t ) , ( J '>:'. : I( !~'.I ) 
z' C(,f;[ 1 
J.Y,STRUCTH)[\ R 1(J 
l' ( 1 \ -: :o 
H, rJ 
1, f:'. 
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D,O 
A 
HL , lH 
1'1 , Cf\::lF;? 
1 ' [: 
L, <I Y+3 ) 
f: ' (I 

O,B 

E ' ( J. y ~ J ) 

o, n 
(\ 

H! • f\!~ 
r•1, ((~f::l~ 

0 , L. 
l•L 

; n.:~ r F\ [ F ::TE r~ t: t-: 

; Jll r\F' J N.O T SE.'f 

; l=it:S TORE D r-,NC ~~ 


; ~\ES"t OR[ H AND L 

; EF :~ T0 I~ 1::: · ; U ;Cf< 
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; L.C•A(l FO GH'f X 
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; CLl:_f":f: u 
; C:l.. F:f.•R CA:;;:~:Y 


; !:_:I.J I:'.-\ F'(J:·1 

; .JUMF' II- MINI.I'.) 

; F\E S E lT 1
00 

; 1·H:. I IU t3tH )' 

; 1_, Ll..f'~ f.; H 

; '.~ i:: r P. I r ti 

; GE-I 1. [FT Y 

; 1; LI~ f\ 1~· !) 


; er.1: M~ u.1~1, Y 

; SI Ji!. r1.;:A1~ r 

; ~11. 1Mi:· 1 F r1 1 Hu~: 


;f~E:; F>.I T U 

; RL S-1Of\f. D MW t' 

Listing 1 to be continued next montl1 in Part 3 

If you'reseriousaboutthestock market, you need 

Tickertec 'M 

Watch 48 to 400 of your favorite stocks 

without a 15 minute delay. 


T1ckertec'" is o computer prog•om lhol disploys the NYSE or AMEX 

t1ckertape on your TRS-80 1

• odel I or both exchonges as on option on 

the Medel 11 You see every trade os ii is reporled by the exchonge and 

track the lost ten trodes. lickel'tope reported volume. and high ond low 

limits on the stocks you o re wolching. Tickerlec pnces stort a l Sl .000 00 

with mony oplionol feotures avoiloble including hard copy and 

p0rtfol10 management systems. Programs may be purchased to r cash 

(i .e . hard dollorsJ or poymenf con be orronged in the form of dis· 
counted brokeroge commissions (1e .. Sott Dollar Soflwore'") .Exchange 
fees o re ex1ro_Co ll for FREE brochure TOLL-FRE E at (800) 223-6642 : 
in New York cal l [212) 68 7-0705;or mail the coupon today 

,- ­
Max Ule & Company Inc. sv2 

6 East 43rd Streel , N .Y.. N .Y. 10017 
I Nome 

Address 
1 Ci ty State 

1 Bus Phone 

1 Pets Compu1er? =v C Model 
C. i¢OO 1V.:J1. L. u & Con'lpOn,. lr..C 

8" DISK CONTROLLER 

NOW-DOUBLE SIDED OPTION! 

• DOUBLES APPLE JI STORAGE 
• APPLE DOS COMPATIBLE 
• SHUGART 800 OR 850 COMPATIBLE 
• IBM 3740 DATA ENTRY CAPABILITY 
• CP/M, UCSD PASCAL CAPABILITY 

Ava ilable at you r local APPLE Dea ler: $400. 

® SORRENTO VALLEY ASSOCIATES svA 11722 SORRENTO VALLEY RD. 
SAN DIEGO, CA 92121 

Circ le 270 on Inquiry card. Circ le 271 on Inquiry card. Dr<:<mb<r 1'1$0 '" BYTE Publie>toons Inc 3 41 
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~ META TECHNOLOGIES ~ 

QjQ 	 FOR YOUR DISK SYSTEM 


FILE BOX 

DISKETTE STORAGE SYSTEM 

TRS-80TM PRODUCTS 
,Juo.11-., l 1r. ,.., ., ,~ 

·"" ·110 .....01 ., . "1,..,.,, 

NEWOOS/80 by Apparat .. ... .. .... S149.95 
NEWOOS+ with ALL UTILITIES 

35-track . .... . .......... . . .. ... $69.95 
40-track . . . . . .... S79.95 

TRS.80TM DISK AND OTHER MYSTERIES 
...$19.95 

MICROSOFT TM BASIC DECODED & OTHER 
MYSTERIES lor the TRS.80TM . .. .. . $29.95 

AU products 
guaranteed for 

rep lacement only . 
Prices. Specifications & 

Oller ings subject to 
change without notic.e . 

MOST ORDERS 

SHIPPED 


WITHIN ONE 

BUSINESS DAY 


$24~o~ 51/4" 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 acry lic unit provides easy access 
through the use ol index dividers and ad· 
justable tabs . Unique lid design provides 
dust·tree protection and doubles as a carry· 
ing handle . 

PLASTIC LIBRARY CASES 
(not shown) 

An economical lorm of storage tor 1 O to 15 
diskettes. and is suitable lor your bookshelf ! 
Case opens into a vertical holder tor easy ac ­
cess. 
5 'I• -inch diskette case . . . . ..... $3.25 
8·inch diskette case ............. $3.50 

META TECHNOLOGIES 


REDEFINES 

"Customer Satisfaction" 


IN 1981 


mcl-a-mor-pho-sis tnn·1· .1111(ir' f.> 
s is ). 11 .. /•/_ .,.,.,,(."i·z'). I. a lr;im;f.,rma­
ti<,n. ~ .a l·han~c· nr ~w·1·L·~o.;i\'e d1a 111"!e~ 

i11 d1arart1·r or :1p1il'aram· ,. . :~. -'lTC's 
tninsition in 1981 to ;i bigger and 
hl'ttcr way of doini< husint•ss. 
fcalurin~ 11cw nncl impro\'L'd pro­
clucts nncl scn·it:cs. 

•PRICE GOOD THAU 
DECE MBER 31. 1960. 
Sorry. no dealer or quanli · 
ly discounls. Allow for 
possible shipping delays. 

CALL 

~ 

Single Sided, Single Density , Soft-Sectored 
5 11<-inch. (for TRS-80™) Mini-floppy 

DISKETTES 

$19~?.,:o 


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. 

INTRODUCING 

PLAIN JANETM 
DISKETTES 


The Beautiful Floppy 

with the Magnetic PersonalityrM 


In 1980 alone, MTC has sold nearly a third 
ol a million dol lars worth of brand -name 
diskettes. II anyone knows quality , we do . 
And these are quality diskettes. The 
catch7 They are in a plain white box . 
You're not paying lor fancy printing, fancy 
labels or lancy names on the packaging . 
We don't even put our own label on the 
package (labels cost money) . At this in· 
troductory price (our regular price will be 
S21.95 per box ol 10) we cannot offer 
quantity or dealer discounts. 

PLAIN JANE™ Diskettes .. .. .. $19.80* 

VERBATIM brand Diskettes (box ol 10) 

5 \1.. ·inch (for TRS·80TM) 
MD525-0l .... . .. . _ . . $23.95 
10 boxes of 10. . _(each box) ... $22.95 

8·inch FLOPPIES 
Single-Density . FD34-1000 _. . S29.95 
Double·Density, FD34-8000 . . S39.95 

CALL FOR INFORMATION ON 

OTHER TRS-8QTM PRODUCTS 


WE ACCEPT 
• VISA 
• MASTER CHARGE 
• CHECKS 
• MONEY ORDERS 
• C.O D. 

• Add 	S2 .50 tor 
standard UPS 
shipping & handling 

• 	S2 .00 EXTRA 
for C.O D. 

• Ohio residents 
add 5 ' : 0 C. sa les tax 

342 OY!'E Doc~mbcr 1980 

TO PLACE ORDER 	 FOR PRODUCT INFOTOLL1-800-321-3552 	 1-800-321-3640FREE 
IN OH IO (?10~289 7'i('X) 1COLLECTJ 

00 10 l0 r:1ETR TECH~OLOG~ES CORPORRT~O~ TRS·60 •5 a TM o1 l~n()y Corp 
PlAI N JANE •5 a TM ol MTC26111 Brush Avenue . Euc lid . Ohio 44132 1980 by MEtt3tcchno1og1cs Corpota11on. inc 

Circ le 356 on Inquiry card. 



-

Whst's NswP 
SOFTWARE 

Chemistry Programs for 	 study . Chemistry Lab 1 uses graphics to 
si mulate introductory-level chemistry ex­

Commercial Mailer Has 
High School and College 30,000 Name Capacity periments, including acid-base titration; 

a monomolecula.r film experiment used 
Commercial Mailer, from Stonehenge 

I i! J ~ 5 b 1 B 'llDllli!IJI~ 
1•1•11 , 111s• 1•ri11i•1•11111 

~ 
srev ecRD. 

for the determination of Avogadro 's 
Computer Company, 89 Summi t Ave, number; and finding an unknown weak 
Summit NJ 07901, (201) 277-1020, has a acid by determining il.s equilibrium con­
capacity of up to 30,000 six-line records , stant. The program provides randomly 
with an unlimited number of lfats. This genera ted initial values. giving unlimited 
program offers features including test results without repetition. Chemistry 
creating, adding, changing, deteting, Lab 2 illustrates the behavior of gas par­
sorting, utility / field code, and more. Re­ ticles as the user varies the gas environ­
qu ired hardware includes the Apple II ment. Students are guided through the 
with 48 K bytes of memory, the Corvus Ideal Gas Law, the Kinetic-Molecular 
llAP Hard Disk, and an 80- or Theory, and the principles of entropy. 
132-column printer. Optional hardware The program fea tures low-resolution 
are the Corvus Constellation and Cor­ g,-aphics and is written in machine 
vus Mirror. The format is a menu type , language. For details, contact High 
and the sys tem can be adapted to the Chemistry Lab Simulation 1 and 2 are Technology Inc, Software Department , 
user's format. The price is $250, plus $3 for use on the Apple JI computer. The POB 14665, Oklahoma City OK 73113. 
for shipping. programs may be used either as an aid (405) 840-9900. 
Circle 404 on inQuiry card . in lecture presentations or for individual 	 Circle 409 on inquiry card . 

Traffic Program for Radio Computer War Games L216-Business Software 
Stations PackageThe Avalon Hill Game Company, 

4517 Harford Rd, Baltimore MD 21214 , L216 is a business package for the The Electric Log is designed for the 
(301) 2.54-5300, presents B-1 Nuclear TRS-80 Model II with 16 K bytes ofTRS-80 Model II personal computer . 
Bomb<>r, Midway Campaign. Nort/1 memory and Level II BASIC. A cassette The program stores up to 500 time~spot 
Atlantic Convoy Raider, Nukewar, and data-base manager. word proce~or,schedules and automatically generates 
Planet Miners. These games run ondaily program logs with date checking, inventory-control sys tem, stock-manage­
TRS-80 Model II. Apple 11. and PET ment program, check-balancing pro­product code separation, account 
microcomputers. They cost $15 each .sepa.ration, and, optionally, random gram, label printer, deposif calculator, 
Circle 407 on inQui<y care!. statistics program. sort utility, and a 

tric Bill ties into the Electric Log to pro ­
tray location for automation. The Elec­

key-access utility are included. The 
vide a standard accounts receivable and package is priced at $59 . For informa­
statement printer. For additiona l infor­ tion , contact Micro Architect Inc, 96 
mation, contact. The Management, POB Dothan St. Arlington MA 02174, (617) 
ll l , Aledo TX, (817) 441-8045 . 

MED-PAC II 
643-4713. Circle 410 on lnQu lry care!.

The MED-PAC II (Medical Pa tient
Circle 405 on lnciulry card. 

Account ing System) is a medica l 
accounting system that features billing, 
recording of charges. adjustments and Where Do New Products Items 

Come From?payments, automatic printing of in­Lowercase Driver Plus 
surance forms, instanta neous recall of The i11fonnatio11 printed in the new 

Lowercase Drive r Plus is an advanced patient records and account s tatus, in­ products pages of BYTE is obtained from 
driver routine to work with the lower· creased collecfions and reduced aging, "new product" or "pr<>ss release" copy 
case modifica tion kit sold by E B G (Em­ analysis of services performed by each sent by tire promoters of new products. If 
manuel B Garcia Jr) & Associates. With producer in the practice, and the ability in our judgmetrt the information might he 
this routine and the lowercase modifica­ to run with the accounts payable, of interl!st to the pl'rsonal computing ex­
tion in the TRS-80, users will be able to payroll , and general ledger programs perimenters and homebrewers who read 
display lowercase at all times. The from V R Data Corporation. The com­ BYTE. we print it in some form. We open­
keyboard then will work as a regular pany a lso has a Med Pac System that in ­ ly solicit releases and photos from manu­
typewriter (ie: shifted characters will be cludes a high-resolution monitor and facturers and suppliers to tlris market­
uppErcase, and unshifted characters will ASCII (American Standard Code for In­ place. Tlie infom1ation is printed more or 
be lowercase). Provision has a lso been formation Interchange) keyboard , a less as a fir-st-in first-out queue. subject to 
made for a CAPS LOCK fu nct ion. An 64 K-byte memory board with a Z80 occasional priority modifications. While 
automatic repeal action that can be ob­ microprocessor, 1 megabyte of disk we would not knowingly print untrue or 
tained by holding any key down for a storage, a letter-quality printer , inaccurate data, or data from wrre/iable 
few seconds is included . Lowercase manuals, on·site training lessons, and companies, our capacity to evaluate the 
Driver Plus will also work with most medica l software . The cost of the system products and companies appearing in tlte 
other lowercase modifications. The price is $14,249. Contact Small Systems "W/rat's New?" feature is necessan'/y 
is $9.95, from E BG & Associates, 203 Group, 777 Henderson Blvd N-6. limited. We tlrerefore ca11nol be responsi· 
N Wabash. Chicago IL 60601, (312) Fokroft Industrial Park , Folcroft PA ble for product quality or company per­
782-9750. 19032. (800) 345-8102. formance . 
Circle 406 on inquiry care!. Circle 408 on in Qulry care!. 

~mbor 1980 © BYTE 1'1.Jbhcatio"' lnc 343 



What's NswP · 

SOFTWARE 


Word Processing for the 
Apple lI 

A word-processing program called the 
Dalacope Scribe is availab le for the 
Apple II. On-screen editing i.s by 
character, word, sentence, and 
paragraph, plus block insert, block 
move, and block delete. General fo rmats 
control the locations and justification of 
margins, tab locations, and the number 
of lines per page and thei r spacing. 
Special lorm.ats may be used to center, 
indent , and underline text. The program 
ca n print single or mu lt iple copies 
without user intervention. Single-letter 
commands are included. Memory can 
hold approximately eleven pages of lext. 
A BASIC program allows users to 
customize the machine-language pro· 
gram lo match the user's printer. printer 
interface, and personal preferences. 
Minimum equipmen t requirements are 
an Apple II with 48 K bytes of memory, 
Applesoft in ROM (read-only memory), 
an Apple II Plus with 48 K bytes of 
memory, or an Apple Language System; 
Dan Paymar's lower Case Adapter; a 
Disk II drive; and a printer and printer 
interface. The su.gges ted retail price for 
the Datacope Scribe is $79.95. Contacl 
Da tacope, PO Drawer AA, Hillcres t 
Sta, Li ttle Rock AR 72205. 

Circle 400 on lnQuiry card . 

' : • r r • 'f ' ~ 
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Flight Simulators for 
TRS-80 and Apple Systems 

The A2-FS1 for the Apple II, and the 
T80-FS1 for the TRS-.'!O. are visual night 
simulators that offer a real-time three­

....CP / NET Operating System 
from Digital Research 

Digital Research Inc, origina tor of the 
CPIM and MP/ M opera ting sys tems, 
has introduced CP/ NET, a new operat· 
ing system for microcomp uter networks . 
The CP/NET sof tware sys tem supports 
network technology by allow ing in­
dependent microcomputers access to 
common facilities , such as peripherals, 
programs. and da ta bases, via a net ­
work. CP/ NET opera tes with CP / M 
and MP IM. Applica tions range from 
multiterminal word-processing and / or 
data-base sys tems tha t share disks and 
printers to indu.strial process-<:ontrol 
systems that use single-board computers, 
without disk or console facilities. as 
slaves. CPINET consists of one or more 
mas ters running MP/ Mand one or more 
slaves running CPJM or MP / M. 
CP I ET is network independent. 
Through simple modifications, a net­
work may be constructed wit h any com­
bination of shared memory, seria l links 
or parallel 1/ 0 (i nput / ou tput) with any 
protocol. For more information , con tact 
Digi tal Research Inc, POB 579, Pacific 
Grove CA 93950, (408) 649-3896. 
Circ le 401 on Inquiry ca rd. 

Graphics for the Apple 
United Software of America has a 

three-dimensiona l high- resolu tion 
graphics package fo r the Apple II ca lled 
Apple World. which is a text-editor­
basoo color graphics package. The pro­
gram comes wi th a manual and requires 
any Apple II or Apple [l Plus with 48 K 
bytes of programmable memory and a 
floppy-disk drive. It is written in 
machine code . The price is $59 .95 from 
United Software of America , 750 Third 
Ave, ew York NY 10017, (212) 
682-0347. Clrc lo 402 on Inquiry ca rd . 

"' ,. ~ ­

··· · · -- ~ 
~ - ~ 

dimensional out-the-window view of 
flight. The view updates at an average 
of three times per second. The anima ­
tion and flight characteris tics allow the 
non-pilot to learn basic flight control. 
The FSI ins trument panel contains all 
the instruments required under part 91 
of the Federal Aviation Regulations for 
visual fl ight. The FSl includes a stall 
warning, tum indicator. radar screen, 
ammunition indica tor, and con trol posi­
tion indicators. Controls include throt­
tle , brakes, bomb drop. machine guns . 
high / low world, and declare war. The 
TSO fea tures a downward map selec tor. 
The A2 includes a keyboard / paddle 
selector. The FSl requires 16 K bytes of 
memory. The programs cost $25. The 
A2. is available on disk for $33.50. Con­
tact SubLOGlC, POB V, Savoy IL 
61874 , (217) 359-8482. 

C ircle 403 on lnQuiry car<l . 
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MISCELLANEOUS 


X, Y Positioning Device Operates by Fingertip Glide 
T ASA (Touch Activa ted Switch 

Arrays Inc) has introduced this a lte r­
na tive for trackballs and other two­
dimensional conl rollers that provide 
coarse and fine posit ion adjustment by 
changing fingertip speed. The X,Y con­
troller produces X,Y positioning signals 
when a finger is moved across its sur­
fac:e . It can be interfaced wi th plotters, 
video disp lays and other devices. The 
unit uses 70 % less space than trackballs, 
has no moving parts, and is environ­

men ta lly sealed . The 10.2 by 10.2 cm (4 
by 4 inch) surface can be traversed at 
up to 60 inches per second without loss 
of resolution. Rapid finger movement 
can give coarse control; slow movement 
offers fi ne conlrol. The Model 4460 X, Y 
Positioner is priced under $500 in O EM 
(original equipment manufacturer) quan­
tities . For information, contact T ASA 
Inc, 2346 Walsh Ave, Santa Clara CA 
95051, (408) 727-8272. 
Circle 412 on inqu iry ca rd. 

MC68000 Development 
Boards Extend EXORmacs 
Systems 

Motorola has introduced four 
MC68000 modules for use with the 
EXORmacs system. The User System 
Emulator (USE) provides the connect ion 
between the user's nondebugged ha.rd­
ware / software system and the diagnostic 
power within the EXORmacs itself. The 
ex tension provides the debug functions 
of MACSbug and the symbolic debugger 
SYMbug, along with the file­
management and memory-s torage 
capability of EXORmacs. USE consists 
of the USE Control Module. Buffer Box, 
and interface cable . The price is $1500. 
The VERSAbus dynamic-memory 
modules include a special addressing for 
placement of memory in both the system 
a.nd the user's map throughout the 
16-megabyle range of the MC68000 
microprocessor. A pari ty feature is pro­
vided . Prices for 32 K- to 128 K-byte 
memory modules range from $1400 to 
$3500. The VERSAbus Adapter Module 
board plugs into EXORmacs bus slots 
and prov ides an interface between the 
8-bit EXORbus modules and the 16-bit 
VERSAbus. The modules also provide 
user-selectable interrupt levels and con­
trols requ ired by the VERSAbus inter­
rup t scheme. The price is $295 . For 
more information on these and other 
EXORmacs products, contact Motorola 
Semiconductor Products Inc, POB 
20912, Phoenix AZ 85036, (602) 
962-2209 . 
Circ le 413 on lnQuiry card . 

ASCII Encoded Keyboard 
Kit 

The JE610 ASCII (American Standard 
Code for Information Interchange) En­
coded Keyboard kit comes with a sixty­
two-key keyboard switch assembly, in­
tegrated circuits , sockets, conne<:tor, 
electronic components, and a double­
sided printed-<:ircuit board . Wiring in­
structions and circuit diagrams are in­
cluded . The full 128-<:haracter ASCII set 
can be generated . Two user-defined keys 
are provided , as is a caps lock for up­
percase _ The keyboard assembly requires 
+5 VDC at 150 mA and -12 VDC at 
10 mA for operation . lnlerfacing is ac­
complished by an integra ted circuit or 
an eighteen-p in edge card connector. 
The sugges!ed retail price is $79 .95 . T he 
DTE-AK enclosure is available for 
$49 .95 . Contact Jameco Electronics, 
1355 Shoreway Rd , Belmont CA 94002. 
(415) 592-8097. 
C1tcl@ 414 on 1nqu1ry card. 

D«<mber 1960 {fJ BYTE Public.lions Inc 345 



..· : .·~u...· ,•' ..JlJ ... . ~ 
· :··-... ~•A-1S1~ki~~sw. . 

SYSTEMS 


Three New Computers 
from Radio Shack 

The TRS-80 Model Ill is available in 
several configurations, and ii ranges in 
price from $699 for lhe 4 K-by te version 
(expandable to 32 K by tes) to $2495 for 
un its wilh 313 K bytes of disk storage. It 
is compatible with Model I TRS-80s and 
features Model III BASIC. Features in­
cluded are, uppercase and lowercase on 
the video display, a printer interface, the 
capability to add two double-density 
floppy-disk drives , and more . The 
TRS-80 Pocket Computer weighs 6 
ounces and is Jess than 7 inches long. It 
is ab le to do most of the smaller jobs the 
TRS-80 Model I computer can do. The 
Pocket Computer features power-off 
retention of programs and data. The 
residen t BASIC includ es multiple sta te­
ments, mathematics func tions, editing, 
strings, arrays, and more. The price is 
$249. The TRS-80 Color Computer pro­
vides color graphics and features Pro­
gram Pak software that enables the user 
to set up the computer for a variety 
of educalional and recreational pur­
poses. It features a televis ion modulator, 
provides high-resolution modes, and can 
be expanded to 16 K bytes of memory . 
The price is $399. For more information, 
contact Radio Shack, 1800 One Tandy 
Cenler, Ft Worth TX 76102, (817) 
390-3272, or visit your local par­
tic ipating Radio Shack dea ler. 
Circle 415 on inquiry car<!. 

6500 Development System 

The heart of the FLA lM / 65 develop­
ment system is the AlM-65 single-board 
microcomputer manufactured by 
Rockwell Interna tional. The AJM-65 
provides a 20-character alphanumeric 
display, thermal printer, and a key­
board. An expansion motherboard pro­
vides five card slo ts compatible with the 
Motorola EXORcisor bus. Dual 5-inch 
floppy-disk dr ives provide 160 K bytes 
of programmable-memory storage. The 
disk operating system is contained in 
EPROM (e rasable programmable read-

only memory). A power supply and a 
Centronics 730 printer are provided. 
Software includes an assembler and 
compiler . PL / 65, built in to ROM (read­
only memory), is a systems language 
designed specifically for the 6500 family . 
A complete FLAIM /65 system is priced 
a t $3705 from Campas Microsys tems, 
224 SE 16th St, Ames IA 50010, (515) 
232-8187. 

Citcle 416 on 1nquory car<! . 

The Decision 1 
Microcomputer 

Morrow Designs. 5221 Centra l Ave, 
Richmond CA 94804, (415) 524-2101. 
has announced the Decision 1, a multi­
tasking, IEEE (Institute of Electr ical and 
Electronics Engineers) standard S-100 
bus microcomputer that costs under 
$5000 in a four-user configuration. The 
machine is designed for the word-pro­
cessing and the business data-processing 
industries . The computer features a Z80 
microprocessor, a UNIX-compatible 
operating system that runs CP/ M as a 
subsystem, and business-applicat ions 
and word-processing packages. The 
memory-management hardware includes 
a memory map that supports up to six­
teen tasks without swapping. The sys· 
tern can support dua l 800 K-byte 5-inch 
floppy-disk drives, dual 1.2-megabyte 
8-inch drives , and a 26-megabyte Win­
ches ter ha rd disk. 

Circle 417 on inqu iry card . 
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The CompuSta r Multi -User system 
consists of a net;vork of video-display 
term inals which employ individual 
microprocessors and dynamic program­
mable memory. The terminals are tied 
together in a network fashi on to share 
the resources of a single Winchester or 
other hard-disk device. The system 
shares disk drives while allowing in· 
dividual users the capabil ity to maintain 
restricted data bases . The system archi­
tecture is based around one of three disk 

Mercator Microcomputer 
The MBS 4000 uses a 16-bit micro­

processor, and the system bus is com· 
patible with the Inte l Multibus. The 
basic configuration includes an 8-i nch 
Winchester disk drive and tape cartridge 
backup. The minimum memory configu · 
ration provides 128 K bytes of program­
mable memory (ex pandable to 256 KL 
with error checking and correcting logic, 
and 4 K bytes of PROM (programmable 
read-only memory ). T he system includes 
a 400 W switching power supply. Eight 
serial RS-232 ports and a para llel printer 
port are included . A disk -expansion port 
and a Multibus expansion port are op­
tional. Contact Mercator Business 
Systems, 2378A Walsh Ave, Santa Clara 
CA 95051, (408) 496-0424. 
Circ le 419 on inQuiry card. 

Business Systems from 
CMC 

CMC Ma rketing Corporation, 10611 
Hanvin , Suite 406, Houston TX 77036, 
(713) 995-4960, has introduced a line of 
computer systems for small and large 
businesse-s and for word-processing ap­
plications. These systems are built 
around thEt ZBOA microprocessor and 
feature the S-1 00 bu s. Systems can be 
configured with floppy-d isk storage of 
up to 4 megabytes and hard-<lisk s torage 

Multi-User Microcomputer System 
storage systems. A 10-megabyte 
Shugart-type Winchester 8-inch drive is 
offered for $3995. Also offered as disk 
storage options a re a 32- or 96-megabyte 
cartridge module d rive. The 32-mega­
byte model is $11,995; the 96-megabyte 
model is $14,995 . The multi-user sys­
tems can accept up to 255 video ter­
minals in a single network. Each ter­
minal, manufactured by lntertec, has 
twin RS-232 serial ports for printers and 
other peripherals. Video terminals range 

in price from $2495 for a 12-inch, 
64 K-byte unit , to a dual double-sided , 
double-density floppy -disk drive, 
12-inch unit tha t can store 1.S mega­
bytes of data. This terminal costs $4995. 
One of the basic units, allowing printer 
interfacing, costs $1995. For more infor­
mation on the CompuStar System, con­
tact lntertec Data Systems, 2300 Broad 
River Rd, Columbia SC 29210, (803) 
798-9100. 
Ci rcl e 418 on inQuiry card. 

of up to 28 megabytes. All systems can 
utilize the CP! M operating system. The 
word-processing systems. as wel l as the 
other systems, use the Magic Wand 
word-processing program, wi th an NEC 
Spinwriter printer. T he System 100 
ser ies for small businesses offers RS-232 
and parallel ports for use with a variety 

of printers and peripherals. Microsoft 
BAS! is built in . The System 200 series 
can support up to eight work stations. It 
uses the Shugart SA4000 Winchester 
hard disk with 14 to 28 megabytes of 
storage. For additional deta il s, contac t 
the company . 
Circl·e 420 on Inquiry ca rd. 



--- ----- - - ----

What's Nswf 

PUBLICATIONS 

Computer Hot Line 
This publication is devoted to com­

puter users who want to buy systems, 
peripherals and o ther related com­
ponents. Adver tisemenf.s from major 
manufacturers are included, along with 
a help wanted section . Subscription rates 
are $45.90 for one year of first class 
delivery and $28.60 for regular mail 
delivery. Contact Hot Line Inc, POB 
1373, Fort Dodge IA 50501, (800) 
247-2244, ext 27, from Iowa or Canada 
call (515) 573-8133. 
Circle 421 on Inqu iry caro. 

Catalog of Data 
Communication Products 

Data 
Communication 

._..~uets 

Internat ional Data Sciences Inc, 7 
Wellington Rd , Lincoln RI 02865, (401 ) 
333-6200, the manufactu rer of Range 
Rider Modem/ TDM Tes t Sets, Hawk 
4000 Datatraps, MiniTech EIA (Elec­
tronic Industries Association ) patch , 
monitor, switching modules. and Mini­
Test interface monitor and breakout 
panels, is offering free copies of its 1980 
Catalog of Data Commrmication Prod­
ucts. The catalog fea tures the company's 
data les t sets for synchronous and asyn ­
chronous modems , EIA and te lephone 
line patch, mon itor, and switching 
modules fo r technical control centers ; 
data cables; error detection devices , and 
more. Also featured is the Model 65/ 60. 
the company's ba ttery-opera ted modem 
test set a nd breakout panel combined . 
Circle 425 on inqui ry ca rd . 

Book on Ada 
Programming w itl1 Ada: An /ntro­

duc tio11 by Means of Gradrlllted Ex­
amples. by Peter Wegner, is available 
from the Compu ter Bookstore, POB 
556, Shalima r FL 32579, (904) 24.2-6439. 
Developed for the Defense Advanced 
Research Projects Agency, Ada is a 
multipurpose high-level language de­
signed to meet the needs of numerical , 
system programming, and rea l-time ap­
plications, and which supports modu­
larity and top-down program design . 
T his book contains a history of Ada 
a nd expla ins ifs feat ures . The price is 
$13.95 . 
Circ le 427 on inquiry ca rd. 

Matrix Printer Brochure 
A brochure describing microprocessor­

controlled dot-matrix printers for 
general a nd special applications is 
available from Dataroyal Inc, 235 Main 
Dunstable Rd, Nashua NH 03061. (603) 
883-4157. The brochure de tails the 
Dararoyal !PS 5000 series of matrix 
printers for use with sma ll-business 
sys tems and the 7000 series capable of 
printing bar code and variable size 
labels. 
Circle 422 on Inquiry ca1d . 

Brochure Describes 
T ABOL III a Business 
Language 

TABOL Ill, a publication describing a 
new business language for building 
business analysis and reporting systems, 
is ava il ab le fro m the General Electric 
News Bu reau, 8150 Leesburg Pike, Suite 
510, Vienna VA 22180, (202) 637-4557. 
This brochure discusses T ABOL Ill and 
its applications involving the develop ­
ment, manipul ation, -and presenta tion of 
da ta in a tabular format . Applica tions 
concern ing finance , manufac turing and 
sales, and marketing are also covered . 
Circle 42S on Inqu iry caro. 

IEE Conference Volume 
Communications Equipment and 

Sys tems contains information on public 
telecommunications: sw itching and net­
works; transmission and data; data- and 
business<ommunications systems: in­
telligent terminals and emergency com· 
munications: systems; and equipment. 
T he price is $41.50 from The Marketing 
Department . The Institution of Elec­
trical Engineers (IEE), Station House, 
Nightingale Rd, Hitchin , Hertfo rd, SGS 
lRJ England. 
Circle 423 on lnQu ltY ca1d. 

Books from Hayden 
Hayden Book Company Inc , 50 Essex 

St, Rochelle Park NJ 07662, has in­
troduced two books and two software 
progra ms. Programmable Pocket Cal­
culators covers many of the Hewlett­
Packard calcul ators and costs $8 .95. 
Microprocessor Software Design is a 
compilation of articles from Electronic 
Design and is priced a t $11.95 . 

The first program is an Apple 
assembly-language development system 
wi th an assembler. editor. and forma tter 
for the Apple II disk system with 24. K 
bytes of memory . It costs $39 .95. The 
second program is Blackjack Master- : A 
Simulator /Tutor / Game for the TRS-80 
computer. The 16 K version is $19.95 
and the 32 K disk version is $24.95. 

Circ le 429 on inquiry ca rd , 

OSI Releases Challenger III 
Service Manual 

O SI (Ohio Scientific), 1333 Chi llico the 
Rd, Aurora OH 44202, (216) 562-3101 , 
in conjunction wi th Howard W Sams 
Inc, has released the Ciralle11ger Ill Ser· 
vice Mam1al. T his manual includes 
schematic diagrams , pictoria l diagrams, 
block diagrams, parts lists, and compo­
nent pinou ts for the thirteen circu it 
boards used in the Challenger systems. 
Memory maps a nd board placemen t dia­
grams are also included. One important 
featu re of the manual is the fold-ouls 
which spread up lo eight pages in width . 
This and other OSI manuals a re avail · 
able from Ohio Scientific dealers. For 
the name of your local dealer, cal l (800) 
321-6850. 
Circle 42& on Inquiry card. 

Apple II Accessories and 
Software 

The Buyers Guide of Apple Tl Soft­
ware, Accessories , and Supplies contains 
500 Apple ll programs. a wide range of 
accessories, supplies, and books. Tire 
Br~yers Guide sells for $3 a nd a cer­
tifica te worth $3 off the fi rs t purchase is 
supplied. Contact Wallace Computers, 
Accessories and Supplies Inc, 1024 W 
W il lcox, Peoria IL 61604, (309) 
685-7876. 
Circle 424 on inQuiry card. 
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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 
$299 - in today's economy - has 
got to be the best buy by far. It wil l 
entertain you with SP.ectacular 
graphics made possible by its ultra 
high resolut ion 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 
programming. 

The Superboard II can be Order Form•CLEVELAND CONSUMER P.O. Box 46627~----------------~ expanded economically, for business I 	 • COMPUTERS & COMPONENTS Cleveland, Ohio 44146 

uses. or to remotely control your I D Superboard II $299 . 0 630 Board $299. 

home appliances and security. Even D 610 Board $298 . D AC-3P 12 " B!W Monitor $159. 

communicate with other computers. I D Mini-Floppy Disk Drive $299. D C1 P Sams Manual $8. 1 

Read what's been written (Attach separate sheet for other items.] 

about Superboard II: I NAME 1 

"We heartily recommend Super­ I ADDRESS: I 

board II for the beginner who wants CITY: 	 STATE: ZIP: Ito get into microcomputers with a Iminimum cost. A real computer PHONE: 

with full expandability." 
 I Payment by: VISA __ MASTER CHARGE ____ MONEY ORDER __ I 
- POPUtAA ELECTAONICS, MARCH 1979 

Credit Card Account # 

"The Superboard II is an excellent 
 Expires 	 Interbank #[Master Charge]
choice for the personal computer 
enthusiast on a budget." TOTAL CHARGED OR ENCLOSED $ [Ohio Residents add 5.5% Sales Tax]I 	 I 

Orders or less than $100, please edd $4.00 to"°""" sh1p!JS1!1 costs. 

- BYTE. MAY 1979 All orders stlpped insured UPS unless other\MSa reql.lllsLoo . FOB CJevoland. Ohio. 
-------------·L 

I 

________________.. 1 


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. s 298 

Mini-Floppy Disk Drive Includes Ohio Scientific 's PICO DOS 

software and connector cable. Compatible with 610 

expander board. Requires + 12V @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 12V power suppty for mini-floppies. 29 
CS-600 Metal case for Superboard II, 61 0 and 630 board 
and two power supplies . (While stock lasts .] 	 49 
CS-9008 Metal case for single floppy disk drive and power 
supply. [While stock lasts.] 49 
AC-12P W ireless 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 C1P 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 Alarders of$100ormoroare Guaranteed Shiament 
shiwcd ~tp<-epaid . Orders of ess than$100 please OOd Ciewland Conscrrer C~!>~ts 
$•1.00 to cnier~costs. Ooorosiderits OOcl 5 .5% Sales Twt. QUl!Nlllt:oos stlpmoot ol ~ systems 

within 48 tnrs '-""" l"eC!"Pt of var order. 
Our failure to ~ip within 48 hou,..~%5~~~~~~~~o'1av- emitlee you to S3e of eoftweN, FREE.TOLL FREE: 1-800-321-5805 

To Order: Or to get our free catalog CALL 1 ·80~321 -5805 TOLL FREE. Char ge your 

order to yoor VISA or MASTER CHARGE account. Ohio residents cell: [216] 464-80~7 . 

Or write. including your check or money order, to the address listed below. 


I 
CLEVELAND CONSUMER 
COMPUTERS & COMPONENTS 
P.O. Box 46627 
Cleveland, Ohio 44146 

I 


Circle 272 on lnqujry ca rd. 
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Queue Catalog 
Queue's Catalog '3 is a di r~l~ry of 

educational software available for the 
Apple II , TRS-80, PET, and Atari com­
puters. Programs from over forty educa · 
tionaJ software publishers are described 
and grouped together by computer. sub­
ject matter, and grade level. All the pro­
grams can be ordered through Q ueue . 
The catalog is $8.95 from Queue, 5 
Chapel Hill Dr, Fairfield CT 06432. 
Circle 4JQ on Inquiry card . 

Systems and Instruments 
Catalog 

A free catalog describing educational 
programs and test instruments for 
schools, industry, government, and self­
instruction, has been published by the 
Heath Company , Benton Harbor Ml 
49022, (616) 982-3210. This edition has 
information on se lf- and group-instruc­
tion college-level progra ms in elec­
tronics, microprocessors, and computer 
programming . The catalog features 
product descript ions and specificat ions 
on test ins truments. Programs listed in 
this catalog are offered by Heath / Zenith 
Educational Systems. 

Circle 434 on in(1ulry card. 

Alpha Micro Business 
Systems 

A brochure introducing Alpha Micro's 
business-computer systems is available. 
The systems are multi tasking, multi­
user, and time-sharing. Software in­
cludes languages such as AlphaBASIC 
and AlphaPascal, word-processing and 
text-formatting applications , and over 
150 separate utility programs and sub­
rout ines, including utilities for sort ing, 
spooling, and file hand ling. Contac t 
Alpha Micro, 17881 Sky Park N, lrvine 
CA 92713, (714) 641--0386, fo r a copy of 
the brochure. 

Circle 436 on i nqui ry card. 
Tool Kits, Cases, and Test 
Equipment 

A catalog from Specialized Products 
Company , 2324 Shorecres t Dr, Dallas 
TX 75235, (214) 358-4663, features tools, 
tes t equipment, and cases from Fluke. 
Beckman, a nd other manufact urers . 
Contact the company for a copy. 

Circ le 43 1 on Inqu iry carcl. 

Universal Semiconductor 
Cross-Reference Guide 

This cross-reference guide includes 
Zeni th semiconductor devices that 
replace more than 158,000 current ly 
used devices. The guide allows service 
technicians to use Zenith semiconductors 
in color and black and white televisions, 
stereo systems, radios, and personal and 
business computers . Con tac t Zenith 
Radio Corporat ion , 1000 Milwaukee 
Ave, Glenview IL 60025, (312) 391-8181. 

Circle 437 on Inquiry ca rd . 

CP / M Software Summary 
Guide 

Rainbow Associates, POB 35, 
Glastonbury CT 06025, has published 
the CPI M Software Summary Guide , a 
guide to the major sof tware systems 
used on most CP/ M sys tems. Incl uded 
are summaries of the CP / M opera ting 
system, Microsoft BASIC. CBASIC. and 
the CP/ M uti lities DESPOOL. MAC. 
and TEX. The CP / M su mmary covers 
sys tem commands and utilities with ex­
planations and examples. Error codes fo r 
CBASIC-1 , CBASIC-2 , and BASIC-E are 
summarized . Examples and definitions 
explain the utilities offered by Digita l 
Research . T he price is $3.75 . 

Circle 4l2 on Inquiry card. 

CompuMart Catalog 
CompuMart Corporation, POB 568, 

Department 333, Cambridge MA 02139, 
(617) 491-2700, has publ ished a thirty­
six-page catalog of microcomputers a nd 
peripherals. The catalog features Digital 
Equipment Corporation's LSl-11 hard­
ware, Apple, Atari , Commodore, 
Heath, Exidy, and Texas Instruments 
systems and peripherals. Books on dif­
feren t aspects of microcomputers are 
also included in this catalog. The ca talog 
can be obtained free of charge from the 
CompuMart Corporation . 

Ci rc le 4Ja on lnQu iry card . 

The Fifth Edition of the 
TRS-80 Software Directory 

The fifth edition of the TRS-80 Soft­
ware Directory is available from Com­
puterMat, POB 1644A, Lake Havasu AZ 
86403, (602) 855-335.7. This edition has 
over 7000 listings of Model I and II soft­
ware, and includes the names and ad­
dresses of over 600 software suppliers. 
One section is devoted to Model II soft­
ware for businesses, another to mathe­
matics and utility programs . The catalog 
gives informat ion on program ti tles, 
short descriptions, BASIC needed, 
memory required , class. cost. and the 
program medium. The price is $7 per 
issue in the US, which includes postage. 
Ca nadian and foreign orders are $9. 
Distributors and suppliers of TRS-80 
software ca n be lis ted in the directory at 
no charge by sending ComputerMat 
thei r latest ca ta log . 

Circle 435 on in~ulry ca rd . 

Math Guidebook 
Calcu lator Calculus , by Professor 

George McCarty , details a system for 
learning a.nd teaching mathematics 
through computation . Algorithms pro­
duce numerical e)(amples for li mit pro· 
cesses, differentiation, integrat ion, and 
sums of series. Programs are suitable for 
hand-held calculators and larger sys­
tems. Numerical techniques such as 
Newton's method, Pade approximation, 
and Fourier series are included . The 
price is $14.95, from EduCALC Publica­
tions. Department BY, POB 974, Laguna 
Beach CA 92052, (714) 497-3600. 

Circ le 433 on inqui ry card. 

BASIC Self-Teaching 
Guide from Radio Shack 

TRS-80 Level II BASTC is a beginner's 
guide designed for users who have not 
had previous experi ence with computers . 
Short games, application programs. and 
the elements of developing simulation 
routines are presented . T he book is 
avai lable from participating Radio Shack 
stores, dea lers, and Radio Shack Com­
pu ter Centers for $9 .95. 

Circle 439 on in(!u lry card. 
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The Supermarket for TRS-80* 
Add-on Components (and otherccrnputers. too) 

In stock now. Immediate delivery. 
The Vista V-80/ 800/8000 The VISTA Model II 
family Disk Drive System 

• 	 Pfov1des o ne. two or 
throe drives. 

• 	 Fully compatlb1n with 
• 	 Adds up 10 1.5 millionTRS-80. Healh /Z...,ith 

by1os ot on-line storage. 
• 	 120 Day Warranty • 	 120 day warranty 
• 	 40 Trac Pa1ch at • 	 Does everytlllng Aad10

NO CHARGE Shack's expansion 
system will do... lor less! 

The VISTA V-200 for Exld'fi~---­

Comp1ete1v.Packaged system . tested and ready to plug in. includes: 

power supply. two 40 track drives. case. controller. all cabling and 

total CPM documentation. 


• Storage capacity from 400K to 1.2 meg. f 

System software-VISTA CP/ M Dlsk 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 

The Vista Computer Company 1401 Borchard Street • San ta Ana . Ca lifo rn ia 92705 • 7141953-0523 

Circ le 273 on i nqu iry card. 	 BYTE O..:omb.r 1980 351 

s 900.00 

v-ao Sin~le drive sy•lem (102K) .. .. . . 
v-ao Two dr1ve sysl9m (204K) .... . .. . 
V-800 Single d11vc. 052 Drive (204K) . . 
V-800-2 Double drive. 052 Droves (408K) 
V·BOOO Single drive. 092 Drive (~OSK) 
V-800().2 Double drive 092 Drive• (816K) 

Vista's Add on Drives for Apple '" 
Speed . Capaclly . Price 


More for l.e~u 


11 	 30 to 6°'° cheaper per b-yte 
• 	 From 20 10 400% more capacity 
• 	 Twk.e as rast 
• 	 Compatible with Pascal 
• 	 Warranty 120 days 

40- Track S36S.OO 
BO-Track $595.00 
16G-TracK $825.00 
Cont roller $100.00 

The Vista 
MUSIC 
MACHINE 9 

WITH 9 VOICES! 

• 	 NEW" Uses la lCSI State ol the Art LSI Technology. 
• 	 Rgqu1res on.1y one s:lot for 9 voices! 

Us"' lhrro Ay3-6910's to produce nine voices 
{OU1er compol•lwe models have only 3 •oices). 

• 	 Simu1a1es tnrco ALF Boarcls. 
• 	 Pla~·s music geno rawd by the ALF Board. 
• 	 APPLE~· II compal1tJ.le. 
• 	 AL F'• sor1war£1 required . 

3Tlm.., 
Mora Power1ut 
Than ALF' i 

$129-95 

$1000.00s 395.00 
s no.oo 

$1550.00s 595.00 
$2100.00$1175.00 
$ 525.00 Add11ionaJ drives alones n5.00 

$1450.00 1------------------------------1 
Printers 

Vista V300 . . . . . . . . • • . . . . . . . . .. . . . . . . 
Daosy wheel 
Leltet quali ty 

Beao 2 Prlnler . . . . . . . . . . . . . . . . . . . . 
Variable lone spacing control 
0 io 64 dots 1n hal1 dot incremen ts 
100 cps - six densi t ies 
Standard 96 cnaractor ASCII 
Up to tO character lonlS 

Ana de• DP8000 , •• , , •• , , • , , . .. . . • • . . 
9 x 7 dol ma1rix 
aocolumn (l t 2cps) 

VIII& Prlnt&r • . . . . . . . . 
5 x 7 dot matux 
BO column (125cps) 

MPI 8 5 1 

MPI B52 

Si~mens 

Siemens 

1. VISTA Verbatim d1skc1tes (ha rd or so ft seclo r) Certified 
40 track • ...•..•.. , •.• , , .............. . .... . ...... . 

2. 	 I 6K RPM upgrade kits. 9uaranteed lor 120 days. 
PAIME PAODUCT ... . .............. . ... .. 

J . NEW! DOS• . ............................ . 

4. LNW ,,.panslon bare board . . ........ .. .. . ............. .. 

5. 	H.C. Pennington boo~. TRS-80 Dl1k and Other 

My1lerle• ........ ..... . ................ .. .... .. $ 18.95 
6. DDT D1SCO·TOCh disk drive 1lmor . .. ..... . .. ...... . ..... .. $ 19.95 


Slng lo drive (non-expandable l 
Sing le drive 
Expansion System 
Two drive Expansion Sys1em 
Thu~e du ye Expanston Syslem 

Add On Drives 

40 Track , Double 
Oensity-204K 
Dua l Head. Double 
Densi ty-406K . ................... . 
FDD100-5 40 Track Doub1e 
Density 204K . .. .. .... . ... .. . .. ... . 
F00100-8 8" Single 
Sided Drive ...••..•. . , ......• •• •.. • 
80 1R Single Slcled Drive •. ... •.••. . • 

Other Products 

S189S.OO 

$575.00 (Includes: 2-K BuHer, 
graphics. high speed 1ractor Iced) 

$895.00 

$'745.00 

$275.00 

$375.00 

$275.00 

$448.00 
$448.00 

$ 38.95 

$ 59. 95 
$110.00 
$ 66.95 

http:S189S.OO
http:compal1tJ.le


.What's NswP . · 

PERIPHERALS 


A Graphic Tablet 

Streaming Cartridge 
Tape Drives 

The Sidewinder family of streaming 
1/4-inch car tridge tape drives feature a 
recording density of 8000 bits per inch 
and opera ting speeds of 30 and 90 ips 
(inches per second). T he drives are 
designed for Winchester disk drive 

Graphics Board for VT-100 and VT-103 Terminals 

T his graphic tablet , designed for small 
computers, is compatible wi th standard 
7 by 9 inch display screens . For hard 
copy, a standard 8 \/2 - by 11-inch pad of 
paper fits onlo the !3blet surface. T he 
output of the tablet mat::hes the capabil­
ities of the computer, thereby mini­
mizing interface and software require­
ments. The resolution is 100 lo 200 
points per inch. Conversion rate is 100 
coordinate pairs per second; standard 
output is bisequential with an optiona l 
full parallel output. The tablet is avail­
able from Kurta Corporation, 206 S 
River Dr, Tempe AZ 85281, (602) 
968-8709 . Citc le 440 on Inquiry card . 

The Graphics-HlO board li ts in DEC 
(Digital Equipment Corpora tion) VT-100 
and 103 video termina ls to give them 
X, Y graphic.s disp lay capability . The 
board provides a 1220 by 240 dot 
resolution on the screen . The text 
capability includes four character sets, 
three text rotations for labeling, and 
three type fonts . Graphics 100 memory 
and VT-100 memory may be displayed 

simultaneously . The unil includes a vec­
tor generator . Hard copy is available 
from the DECwriter II printer . Options 
include a light pen capability and soft ­
ware support under Selanar's PL II FOR­
TRA Plotting Subroutines . The 
Graphics-100 board is $1195; from 
Selanar, 2403 De La Cruz Blvd, Santa 
Clara CA 95050, (408) 727-2811 . 
Circle 442 on Inquiry card. 

IEEE-488-to-Parallel 
Interface for the PET 

The P.I.E.-C is an !EEE-488-to-parallel 
in terface for the Commodore PET com­
puter. The device has parallel output 
with two handshaking lines a nd is com­
pa lible with Centronics printers, EC 
Spinwriler, Anderson-Jacobson AJ841 , 
Integral Data System's Paper Tiger, 
Anadex 8000 and 9000 printers, and any 
other parallel-input ASCII (American 
Standard Code for Information Inter­
change) printer. The conversion of 
nonstandard PET codes lo ASCII codes 
is switch-selectable . The P. l.E. ·C with 
case, code converter, and printer cable is 
$119.95. Cont.act LemData Products , 
POB 1080, Columbia MD 21044, (301) 
730-3257. Circ le 44 1 on Inquiry ca1d . 

Pascal-100 from Digicomp 
Research 

Pascal-100 consists of two mated 
boards with a Z80 microprocessor sub­
sys tem and the Pascal Microengine 
in tegrated-circui t set . Pascal-100 
upgrades S-100 systems to a bilingual 
bus and runs the complete UCSD Pascal 
in native code, plus all Z80, 8080, and 
CP / M software. Both microprocesor 
subsystems can address 128 K bytes of 

memory or, optionally , up to 1 
megabyte of memory. The system re­
quires 48 K byles of slorage. The system 
is a 16-bit, plug-in module for all S-100 
systems. The price is $1485 . UCSD 
Pascal for the unit is $250, and a 
1-megabyte memory addressability op­
tion is $95 . Contact Oigicomp Research , 
Terrace Hill, Ithaca NY 14850, (607) 
273-5900. 

Ci rc le 443 on Inqu iry ca1d , 

backup. They are offered in a Basic or 
Intelligent configuration with 10- or 
20-megabyte capacities. Sidewinder's 
erase-write-read recording head opera tes 
in a two- or four-track format ; the 
tracks are recorded seria lly. A micropro­
cessor-based controller is supplied with 
the lntelligenl Sidewinder. In OEM 
(original equipment manufacturer ) 

quantities, the Basic Sidewinder is $469 
for 10 megabytes and $600 for 20 mega­
bytes . The Intelligent models are priced 
at $823 for 10 megabytes and $954 for 
20 megabytes. Contact Archive Cor­
poration, 3540 Cad illac Ave, Costa 
Mesa CA 92626, (714) 641--0279. 

Circla 4~4 on inqu iry ca rd. 
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DEALS D DEALS D DEALS 

OUR BUYERS ARE IN MICRO 
CONT ACT WITH EVERY MAJOR 


SUPPLI ER AND O.E.M. 
 • SALESBUY HERE AT 1000 PIECE 

664 N. MICHIGAN AVE. * SUITE 1010 * CHICAGO, /LLINO/S 60611QUANTITY PRICES 
CALL TOLL FREE: 1-800-435-9357 * MONDAY thru SATURDAY 

ALL MERCHANDISE 100% (ILL/NOIS RESIDENTS CALL: 815-485-4002) * 8:00 a.m. to 6:30 p.m. 
I 

GUARANTEED! 1 5 DAY FULL TERMS: Prepayment - C.O.D. up to $100.00 - M/C, Visa 

Please allow personaJ check to clear befo re shipment. 
CASH REFUND! 

WRITE FOR FULL CATALOG! 
JUST HOT STUFF SPECIAL OF THE QUARTER SPECIALS OF THE MONTH 

POWER SUPPLIES 

If you can beat those 
price• we wil I be truly 
ama2od. OEM' s at 5 00 
lot pav more than this. 
Cati or w rhe for full 
spec. sheets. 

DISK POWER SUPPLIES 
PRIAM-SHUGART - CENTURY - MICROPOLIS 

<5V @9A -5V @. 8A 1+24V @7A 1US·384 
SHUGART ­ SIEMANS - MPI 5W' 

+SV@. SA • 12V @.9A US­ 340 
+SV {ii 2A •12V @4A US­ 323 

SHUGART ­ SIEMANS ­ CDC 8'" 
+5V@ IA - 5V @ .SA • 24V @ 1.5A US·205 
+5V @2A - 5V @.5A +24 V @ 3A US·206 
+SV @JA - SV @.SA +24V@ SA US-162 
•S V @ l.7A - 5V @l .5A •24V @2A US·272 
+SV @ 2A < !2V @.~A -12V@.4A US-H TAA 

TELEVIDEO 912C 
SOROC !0120- $675.00 
Televideo 912C- 665.00 
ADDS R-25 - 710.00 

C-ITOH PRINTER 

$499.00 
•Look close ly at the 

89.00 

33.50 
56. 25 

52.50 
69.00 
89 .00 
69.00 
37 .50 

photo and see other I 
adds in this r ag at 
$995. 00 . Perfect unirs. 
warranteod. Only 5 00 pcs. Same >1orv, 
manufacturerer had too many. 

ATARI 

800 ­ $899.00 
400 ­ $499.00 u •. 

As long as there Is a P 4 ~ 
price war, "'ve will fight 
your battle. Compa r e 
at vou r local Dept, 
store and buy US M I CRO . 

MEMOREX ­ VERBATUM - WABASH 

BASF FLOPPIES 
BOX OF 10 ONLY: 

SY." SOFT $2.65 ea. 
5 J.> " HARD 10 2.65 ea. 
5 V. " HARD 16 2.65 ea. 
8" SOFT 1 D 3.25 ea. 
8" SOFT 20 3.85 ea. 
8" SOFT 2DDS 5.00 ea. 

DUAL DRIVE SUBSYSTEM 

$995.00 -If this look s lik e a Lobo 
Drive System, don't be 2 SHUGART 801 R 
foo led. Just because it POWER SUPPLY 
looks l i ke one, works like one, smells liko one, 
and t astes l ike one(?) doesn't mean it has to 
cost like one/ 

S1 -MOD (KIT) 

$239.00 
Complete S-1 00 12 S lot Comput<H. Amp le 
system power with regulated power for drives. 
Excellent fo r Subsystem or Hobby u se. 
4 hours to bui ld, (6 conn. incl., Jess fans} 

32K STATIC (KIT) 

You havo scan th is 
well k nown board 
around fo r years. We 
bought 5 00 of t hem 
and p lan on cornorlng 
the mark et/ Bank 
Select on extended 
address line~. $388.00 

Z- 80 CPU (KIT) 

T he f i rs t t ime t h is 
w o rld popular CPU 
offered in Kit. 2 serial, 

"­ I I • I• ,,. t. : . ( \ 
. . I 

I I,... ' " 
3 par<1llel, CTC , EProm 
Z-80 at 4 mhz. Software 
buad rate. e1c:. (less Prom ) 

I <!IC.. ' ' L 

$212.00 

DMA DISK CONTROLLER (K IT) 

How many OMA Disk 
Controllers are there 
on the ma rket? Can't 
mont~on the name at 
this L OW, LOW. LOW . 
price. 

FANS $14.95 
These are br<>nd new. 

-
r- ­ ~ .. 
i .. ·..:
• • 't 

• "T 

$265 .00 

i n t he box fans. Not 3-1/8" 
nois,ey bearing pu ll outs. 
Never aga in at t hese low pr ices! 4 -5/8" 

4116s 
Expansi on 16K Dynam ic 
RAMs for App le, T RS-80 
S · 100 systems. T.I., M o stek 
I ntel, Call for manufacturer. 

$4.25 
200 NS 

DIP-80 
Don't be mislead by t h is 
LOW price. This is a rug · 
gnd 100% Duty Cyc le 

$399.00 

4 • . 
7 by 7 Dot Matrix Pr inter. 
B rand new, f actory warr. 

• RS-232 ADD $65.00 
•TRACTOR FEED ADD $70.00 

2114s 
One o f t he world's two 

most popu la r STATIC 

RAMs. Factory pr ime 

$3.45 
200 NS 

tested uni ts. So ld in lots of 8 only. 

FUJ IT S U, HITACHI , etc. 

TMS-4044 
MM-5257 
INTEL 2147 

$4.25 
250 NS 

The o ther of t h e wor ld"• most popu lar STAT IC 
RA Ms.. This one is 4K by 1 o rgan iiation , Don' t 
bu y Gold, buy t hese, the pr ic:ewon't last! 

2716s 
2708s 

$13.50 (450 NS) 
$6.95 (450 NS) 

Remember when 2716s wore $50.00 and hard 
to get? These units are so boaut i fu l it' s hard 10 
part w i th t hem. But wo wi l l, fo r a small price. 

Guaranteed! 

SHUGART DRIVE 
8" 851 R $585.00 

Monufecturer h ad 
too m any , bu ys at 
1000 piece rate, 

8" 801R 
$385.00 

sales d ropped, so we got"em. Fantastic buy, get 
them whlle they last! Full warranty . 

51/411 MINI 

Now is t h e time to 
expand t hat T r ash -BO 

$265.00 
or Rotton Apple (no offense! ) T h ese go so fa•t . 
Quantities limited to those on hand, Hurry I 
No Junkers! Factory warranty. 

SHUGART I SIEMANS I MPI 
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Ci rcle 275 on inquiry card . 

SN1482H 
SN7492N 
SN7493N 
SN7495H 
SN749(;N 
SN74122N 
SN74136N 
SN74141N 
SN74151 N 
SN7415Jloj 
SN74154N 
SN74 1S5N 
SN741S7H 
SN74160N 
SN74161 N 
SN74163N 
5N74164N 
SN7416SN 
SN74114N 
SN74 t 75N 
SN74180N 
SN74181 N 
SN74~9a1'1 

MSM5832 

MICROPROCESSOR 


REAL· TIME $ 745 

CLOCK/ CALENDAR 

GENERAL DESCRIPTION 
r,... ...su~n11.~tt>"' -1a1~1. c...os ....1..oo•k<l 
C<I'~ 1 ~1on1n t • • ~CIOit li. c~~~'"" 
r.u..at........ci-C: teOo-.Ktt.W~•I- 1,... ont.~"J.. 
t11 rr,.UI e.o;riran.d uKJ!ll4olbl ..... NM°' C~'\k>-n la 
~•M'"l':t.MM .. to.1.1 o,µ11 orSC:(:~~ "'" TES 
H()un"' 1)11'1'.gi -Vt(f .. 1t ~Ol'I Tl'I ~ ,.EA.'A 041,1, 
, • .,..., ,,.,.allltdltf ' Clolit!JiJ•fl" tlt~MIK"l ••lld ,.. ,.l••nll 
Pl(iliO"'p.,,oia Otfllfll 1,...:.1.ont ....CO..... l :t'I ~ IH lll(tf<lt•I M'<e<tO"".JI!? .... .dft!MIL• lllJfl il'WI ..,_..,_1 • XI M<""'4 Ull''IK10f\ 

1.05 
.50 

.<la 

.60 

.70 

.39 

.95 

.G9 

.65 

.65 


1.25 

.80 

.69 

.95 

.65 

.85 

.87 

.87 

.95 

.69 

.75 

us 
1 Rll 

No"Clitches".Surges Or lnterferene<! 
Thr MPD In i~ ttw: lo--...-'l"Olt wlLil~ l•> , , ,.., 
po•·tf di,1ohv1....... p.n~l.rmt. l)iooo \ WU 
41 ~IL..\ • \w.h 1,..,4, .,..,,..,. 1 .,I I t >llf'r l•u•ll '" • ,,,..._. 
J,, .... l ... ho..ilunt -i ... . ,.,.,,,.,,.,,,,.,,,...,.h1• •llomu••..•• 

•ofto.fl ,.,.,,t. .. l1ot . .. ,.,,_, ._.... i.-1 .. .,,..1 ,. lou1h "' """ 

111 .oJ191'"' ..'''""f"_.............41 '" ...u 
~l oh••Wt •rlh ., .,,....,,..... --.111- ll•nl'" 

555TIMER 
21e 

IMPACT PfHNTllR 

• Doi ' " °'utron gr• pl':IPc:• m .,. denaJtl•• 
• f '.20 t;l'laracf., twHfl' 
• 'u'"r ~Jut:r• ()il• u•c:rOfl ro t-1/2 '" 

S649°0 .,.,.. 


SN7400N 

SN7402N 

SN7404N 

SN7408N 

SN741°" 

SN7412N 

SN7413N 

SN7414N 

SN7416N 

SN7417N 

SN7423N 

SN7425oN 

SN7430N 

SN74 37N 

SN7438N 

SN7440N 

SN7442N 

SN7443N 

SN7445N 

SN74S1N 

SN7454N 

SN7474N 

SN74Mlol 


.20 


.22 


.22 


.24 


.22 


.28 


.3$ 

.49 


.29 


.29 


.28 


.25 


.23 


.29 


.24 


.22 


.57 


.78 


.78 


.20 


.20 


.32 


.32 


Please send ____ cnpic•s uf T h e Brains of Me n a nd Machine• 

Company 

Check cru:lo~cd in lht· mncrnnt ot S ____ , Bi ll Vi sa Bi ll Mnste r Charge 

Card No·----------------------~ 
Exp. Date ------------- ­
1\dd 751 per book 10 cover po!-.lHHl" aud handling. 

= TRS-80 

IU Memory•dclDll 


l46i:>OK IT 

•I th lu<Tipe-<$ and 
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LOGIC 
PROBE 

KIT 

Ito• S"9 

10~; ?,~rl · OUTLET STRIP 
>7BC- SWITCH .PllOT 27324Kx8 54. 95 

ll&J 1 100 
SJN(i.L( 5"'()Ll FOR :l7Ui 4i u :n ~REAKER , SJ999 

. --­
•- M ~ ! I I 
• ~i_,, 

EPROMS 
2708 1Kxs $ 6. 75 

2716 '2Kx8 

Plui glu~ COYtr 

as skown 

MCIJJllAIP SI.ISO 
MC/35/)P 1.15 
lrlCl35/lP 1.50 
lMll!ON 1.75 
NE565N 1.25 
MC1458P .50 

S-100 16K ADD·ON 
BARE BOARD 

WllH DOCIJ MEN Ull ON AN D '2895 
&t!AlllD IMSIRUCllOll BOO~ 

BASE 2 PRINTER TO APPLE COMPUTER 

INTERFACE BOARD WITH CABLE 

Digital Pulser. 
n.. 1..--.. ..l ............. . ... , ...... ~."" 
l11. 1 Mtt11 ...,.., .. ,_,~1N 

~ Si#~; .. ~•.--.. $5249 

VOITrllRECll.ATORS 

'°'tC. .t. TI.-( 
110~ ~v _,, 
)')s~d~Y 

NI• 19"' 

~ 
l'OS41 rtr't......-··'"""''..... tl1\I 

'II~ 1!!oY,........ 
"'''''"' 

osc 

74LSOO 
74LS02 
74LS03 
74 LS04 
741..SOB 
74LS09 
111 LS10 
74LS20 
74LS21 
74LS22 
74LS28 
74LS27 
74LS30 
74 LS32 
74LS38 
74LS42 
74LS48 
74 LS51 
74L S5 4 
74LS74 
74LS75 
74LS93 
74L SBS 
74L S95 
74LS90 
74LS93 
74LS107 
74LS112 
74LS113 
74LSl22 
74LS123 
74 LS1 26 
74LS1J6 
74 LS151 
74 LS153 

.25 74L S1 55 1. 15 

.26 74LS158 ,n; 

.25 74LS160 .95 

.26 74 LS161 JlS 
.28 74LS162 .95 
.26 74LSUIJ. t 60 
.26 74LS164 .65 
.26 74LS 165 .e:; 
.21) 74LS110 1.7!; 
.26 74LS174 .75 
.49 74LSl75 .75 
.28 74LS 100 .'IS 
.26 74LS Ul3 .95 
.32 74 LS195 .115 
.32 74 LSl 98 .!15 
.65 74LS221 1.40 
.78 74LS240 1.65 
.25 74 LS 241 1.65 
.35 74L S243 1..45 
.38 74LS244 MS 
.60 74LS245 2.25 
.44 74LS2 53 .95 
.95 74LS257 .115 
.96 74LS~ .95 
.69 74LS259 2.85 
.69 74LS21'9 ;14 
.45 74LS283 1.00 
.38 74LS293 1.85 
.46 74LS298 1. 20 
.4'1 74LS36e .95 
.95 74LS367 .5.5 
,59 74LS368 .55 
.69 74LS313 1.39 
.44 74LS374 1,J9 
.44 74LS386 .65 

" 

COMPLETE BOBSA BASED 

MICRO·COMPUTER 
ANO MICROPROCESSOR TRAINING UNIT 
'rOU GET: 
• Fully assembled Dlld tesled 8085A M/crocQm· 
pu/er with TK RAM, IK PROM,& IK EPROM. 
Programmab.181/0, l<eyboord unit, CPU card, 20 

' ma Asyncht0t1ous ser Iport, OiSP!ay and 
Operating system. 

• ll0a54 Coo1'booJC362IXJPl's taltbs ~from 
baSlc concelJ(• to actu11I desiglL 
~Solrwa~ ()csigrr·~.r with 

detailed exam/ffatioo of all 244 /ostructioos. 
336 /)O'Jes Include """""18 programs using 
all basic l11S:1tuclions ar;d typical assembly 
language. 

APPLE EXPANSION Kil 
16K MemoryAdd·On s4444 

MEMOR'r A.DO - ON l<J1 
l /'JCWDES l /'JSTRIJC TIONS 

Add-On 
Disk Drive 


Subsystems

'For Apple, TRS-80, S-100 

Based Computers 
Expansion and enhanced capabilities are key words in achieving full utilization of you r computer system. Our complete line of LOBO disk 

dnve subsystems are lhe ideal, cosl -effect ive way to provide the expansion capabili ties you need to meet your system growth requ iremen ts. 
All of our subsystems are complete. thoroughly·tesled. 100% burned -in . and fea lLJ re a 1 year 100% parts/labor warranly. 

APPLE 
3101 lnirloppy. 31011 MinlfJoppy wr.nterlacc card 
8101CA One SA800 in cabine1wlpower , ooc · Con1rollet. ca!>Je and manual 
8202CA Two SAaoO in cablne1 wlpower. ooc · ConUollet, cable and manual 
5101CA One SA850 in cabinet wlpower. ooc · Conuollet. cable and manual 
5202CA Two SASSO in cabinel wlpower. ooc · Controller . cable and manual 

•Qouble Oens1ty Controller 

TRS80 


S-100 BASED 

COMPUTERS 


MODE L~O DESC All' rlON 

410 1C SA 400 in ca b1 net ~lp-0we r 
8212C Two SAB Oi rn cab1nc1 wlpower 
5212C Two SA851 1n cabmel wlpowet 

MODEL 0 DESCAIPJl()N MOOH •O OESCRl!'l lON 

410\C SA400 1n cabine t w/power C608 Cable lor TRSBO €1gh t-1nch Floppy 

GENERAL 
MOOEL NO DESCR1PTION 

8212 Two SABOi in cabinel 
8212C Two SA801 mcabi net wlpower 
5212 Two SA851 on cabinet 
5212C Two SA851 on cabinet wlpower 

JR 

8101C II One SABOO in cabinet wlpower lor had. LX80 Double densi ty expansion inlerlace INVENTORY CO., 
8202C II Two SABOO 1n cabine1 wlpower lor Moo. II RS232 Dual Se11al Port Option 
C302 C3ble tor Mod. II 16K 16K Byle RAM lor LX BO 132KB max .) P.0. Box 185, Santa Ynez, Ca., 93640 
C805 Cable tor TRSBO ~onitloppy VTOS 4 .0 Disk Operaung System (805) 688-8781 

C ircle 276 on Inq uiry card . BYTE D«:<mb.r l9SO 355 



Circle 277 on Inquiry card . 

BH1J11!J1l!J/I
Microcomputer-Controlled
Autoranging DMM Model 2845 

• Computer stabilized accuracy to 0.1% 
• Aulo-pertection 

Selects range for maximum resolulion 
• Audible continuity indicator 

Built-in audible tone generator 
• G-MOV overload protection 

Provides AC and DC vonage range protectton to 
1000 VO C or AC peak 

• Shielded in RF fields 
Accuracy maintained in RF fields 

• Long lile. high reliability 
Four hermetically sealed reed relays perlorm 
range switching with virlually no contact wear. 

• Microcomputer intel ligence 
Designed around 4-bit microcompuler. Analyzes 
stored data and range that prov•des greatest 
display resolution. Program memory capaci ty 
1024 x 6 bi ts cl ROM supported by 48 x 4 bi ls of 
data memory RAM 

. .. in stock a nd available for immediate delivery. 
Oua l Trace 5" Sweep 1Function Semiconductor Portable Digita l 

Capa cilance Meler 
Model 82 0 

30 MHz Triggered Scope Generator Transistor Tesler 
Model 1479A Model 3020 Model 52 08 

m~r-
Order with Confidence and get the Fordham Advantage! 

Call t~r TOLL FREE FORDHAM -· MaslerChargeOUr pnCeS . VIS4' • 8ankAmeri card 

(800)645-9518 • .~ : ~!t~;g?d~r 
'" N v s1,.1e ca11(S1s11s2-ooso 855 Conklin St. Farmingdale, N.Y. 11735 ~ = coo·s ex tra 

64K BYTE EXPA ND ABLE RA M 
OY IAMICRA MWITHONBOARDTRANSPARE T 
REFRESH GUAAA lEED TO OPERATE " 

OATHSTAR. CROMEMCO . VECTOR GRAPHICS. 
SOL. AND OTHER 8080 OR Z·80 BASED SHlO 
SYSTE .1S • 4MHZ Z·80 WITHNO l'IAITSTATES 
• SEL EC TABLE ANO DESELECTA0LE IN ~K 

IHCREME NTS ON 4KAOORESS eou OARIE5 
• LOW POl'IER-B WATTS MAXI MUM 
• 200 sec 411 6 RAMS 
• FU LL DOCUMtNTA TION 
• ASSE MBLED ANO TESTED BOARDS ARE 

GUARA NTEED FOR 0 E YEAR AND 
PURCHASE PRICE IS FULLY REFU NDABLE IF 
BOARD IS RETURNE D U DAMAGED WliHIN 
14 DAYS 

&<KRAM .. 
4,! RA M 
32~ RAM 
16K RAM 

ASSEI BLED I 
TESTED 
t5~.0Q 

152<.l.OO 
t 4!ill.OO 
1381.00 

16K MEMORY EXPANSION KIT 
0 LY S58 

FOR APPLE. TRS ·BO KEYBOARD , EXIDY , 
ANO ALL OTHER 16K DY A.MIC SYS· 
TEI.IS USING MK4116 -J OR EOU IVALEITT 
DEVICES. 
* 200 NSEC ACCESS. 375 NSEC CYCLE
* BURNED -I NANO FUL LY TESTED
* 1 YR . PAR TS REPLACEMENT 

GUARANTEE
* OTY. OISCOUNTS AVAILABLE 

VISTA V·200 MINl·FLOPPY SYSTEM
* S100 DOUBLE DE NSITY CONTROLLER
* 204 KBYTE CAPACITY FLOPPY DISK 

DRIVE WITH CASE & POWER SUPPLY 
* MOOIFIEO CPM OPER ATING SYSTEM 

WITH EXTENDED BASIC 
$695.00 

32K BYTE MEMORY 
RELIABL E/COST EFFEC TIVE EXPANOABLE RA M FOR 

6502 ANO ti800 SYSTEM ­ AIM 65·"KIM"SYM"PEl "S44-BUS 
• PLUG COMPATIBl.E Wl1H THE AI M~ISY I EXPANSIO 

CO EC TOR BY USING A RIGHT ANGLE CO NECTOA 
~ SU Pl'LI ED I MOU TEO ON THE DAC' Of THE MEMORY 
BOARD 

• MEMORY BOARD EDGE CONNECTOR Pl.UGS INTO THE 
saao s 44 BUS . 

• CO tlECTS TO PET OR KIM USI GA AD~PTOR CABLE . 
• RELIABLE- DvtlAMIC RAM WITH ON BOARD 1ll'IS1BLE 

REFRESH-LOOKS LIKE STATIC MEMORY BUT AT 
LOWER COST ANO A FRACTION OF THE POWER 
REQUI RED FORSTA TIC SOAROS . 

• USES •SV ONLY . SUPPUEO FROM HOST COMPUTER 
• f ULL OOCUMENTATION. ASSEMBLED A D TESTED 

BOARDS Al\E GUARANTEED FOR 0 IE YEAR A/ID 
PURCHASE PRICE IS FULLY R£FU DABLE tf 60ARO IS 
RETURNED UNDA MAGE D WlTHI 14 DAYS. 

ASSElll8LED WITH 32 RA M 
& WITH ltil< RA M 

TESTED WITHQllf RAM CHIPS 
HARO TO GEi PARTS I 0 AAM CHIPS) 
Wt HI BOARD AND MANUA l 
BARE BOARO & MANUAL 

356 BYTE D«:•mb<r J9&l 



NEW LOCATION 
ORDERING INFO TERMS 

1198 E. W il low S t ree t 
Signal Hil l, CA 90806 

{CALL COLLECT) 
(213) 595·6431, 6432, 6433 

NAME. ADDRESS , PHONE 
SHIP BY: UPS OR MAIL 
SHIPPING CHRG . ADD 
$2.00 UP TO (5) LBS. 

WE ACCEPT CASH , 
CHECK MONEY ORDERS, 
VISA & MASTER CHRG . 

(U.S. FUNDS ONLY) 
TAX : 6% CALIF. RES.S25.00 Minimum Order 

ATARI MODEL #800 
(NEW 16K VE RSION) 

•COMPUTER CO SOLE 
•ATARI BASIC 8K ROM 

•JOYSTICKS 

ANACOM GENERAL 
MODEL -150 PRINTER 

STATIC & DYNAMIC 
RAM CHIPS 

2104's 
• 57 FULL STROKE ALPHA UMERIC 

KEYS PLlJS 4 FU CTI ON KEYS 
• INVITATION TO PROGRAMMING 
CASSETTE 

•RF MODULATOR 
• POWER SUPPLY 

CALL FOR PRICE 
(I N STOCK) 

• 9 x9 Matrix 
•Impact Dot 
•150CPS. 
• 10 CPI 
• 136 Columns 

• 6 or 8 Lines per Inch 
• Pin Feed & Dual 

Tractor Drive 
• RS-232 or 

Parallel Interface 

(4K) DYNAM ICS 

s200 ea . 
5257·3L 

•OPERATO RS MANUAL 
• EDUCATION SYSTE S MASTER 

10% OFF SOFTWARE 
WITH PURCHASE • 94 ASC II Character CALL FOR PRICE 

(4K)STATIC 

s52s ea . 

ATARI OPTIONAL ACCESSORIES 

MODEL #810 DISK DRIVE SYSTEM 
MODEL #820 40-COL. DOT MATRIX PRINTER 
MODEL #822 40-COL. THERMAL PRINTER 
MODEL #825 80-COL. DOT MA TRIX PRINTER 
MODEL #830 ACOUSTIC MODEM 
MODEL #850 INTERFACE MODULE 
MODEL #CX853 16K RAM MODULE 

CALL FOR PRICE & AVAILABILITY 

2114L·3 
LO PWR.1300NS 

1-16 ... 4.00 
17-49 ... 3.85 
50-99 - .. 3.65 
100 Up .. 3.40 

IN STOCK 

ATARI SOFTWARE & S .D. SYSTEMS 
· ACCESSORI ES NOW AVAILABLE 

ADD·ON 

4116'5 MEMORY 

APPLE, TRS-80, HEATH, ETC. 

(200NS)/ 8 for $39.00 
16 for $75.00 

CHRISTMAS 
SPECIAL 

MICROBYTE 32K 
STATIC RAM BOARD 

2708's 
(450 ns.) 

$6.75 ea. 
OR 

8/$50.00 

2716' s 
• EXPANDORAM I & II • IEEE/5·100 COMPATIBLE 

5VOLTONLY 
450 ns. 

BAS KETBALL ROM 

SUPE~BREAKOUT ROM 

STAR RA IDE RS ROM 
CH ESS ROM 
VIDEO EASEL ROM 

MUSIC COMPOSER ROM 
3DTIC TAC TOE ROM 
JOYSTICKS 

PADDLE CONTROLS 
#410 CASSETTE RECORDER 

MICROBYT E 
(NEW PRODUCTS) 

• Z·80 CPU/10 BOARD 
•DBL. DENSITY DISK 
CONTROLLER 

$30.00 

$30.00 
$45.00 
$30.00 
$30.00 

$45.00 
$30.00 
$18.00 

$18.00 
$60.00 

• VERSAFLOP PY 
• SBC100/SBC200 
• VDB 8024 VIDEO BOARD 
• PROM-100 PROGRAMMER 

KITS & A&T CALL FOR PRICE 

•4K BANK ADDRESSABLE TO ANY 
4K SLOT WI THIN 64K BOU DARY 

•ON BOARD 8·BIT OU TPUT PORT 
•NO OMA RESTRICTIONS $11.00 
•4 MHZ OPERATION 
ASSEMBLED & TESTED $475.oo (PRIME) 

CENT R 0 NI CS _c1 A@P1A2cvnooLRTss 
MODEL #737-1 

• BO CPS Proportional Spaced CERAMIC 
• Dot M atri~ (7 x 9) or (7 x 8) 11 C 
• 96 Character ASCII ea. 
• Parallel lnierface 1001$10.00 

___(_IN_ST_O_ C_ K)_$_7_95_. 0 
_ 

0 
__ VERBATIAM RS232CON NECTORS 

ANADEX PRINTERS 
MODEL #DPaooo CALL FOR 

PRICE 

1·9 10-24 25 Up 

DB25P 2.99 2.75 2.45 
DB25S 3.80 3.70 3.60 

•64K DYNA MI C RAM BO. 
•4 PORT 110 BD. 

MODEL #DP8000 (APP LE) 

MODEL l#O P9500 

MODEL #DP9501 

& 

DE LIV ERY 

51/4 " 
SOFT-SECTOR 

DISKETTS 
BOX Of (1 0) 

$29. 95 IMSAI CONNECTORS 

• 0 1 DISK SYSTEM 
ALL ASSEMBLED & TESTED 

CALL FOR PRICE & DELI VERY 

LO-PRO SOCKETS 
1-99 100 UP 

14 PIN .10 .09 
16 Pl N .12 .11 
18 PIN .15 .13 
20 Pl N .23 .21 
24 PIN .26 .24 
28 PIN .30 .28 
40 PIN .42 .40 

FEATURES ON DP8000: 
•80 COLUMNS, 112 CPS. Bl-DIRECTIONAL, 

SPROCKET FE ED. 9x7 CHARACTER FONT, 

VARIABLE FORM W IDTH ETC. 

Z·BOA QUME DT-8 
CPU CHIP DOUBLE-SIDED/ 

NEC #0780C·1 SGL/DBL DENSITY 
8" DISK DRIVES 

$10. 00 ea . CALL FOR PRICE 

COMPONENTS SHUGART 
74 LS240 $ 1.50 SA801R 
74LS241 $1 .40 

Bare Drives 
Single Sided / 

74LS244 $1 .50 
Sgl /Db l Density

74LS373 $1 .60 CALL FOR PRICE 
74 LS374 $1 .60 ANO DELIVERY 

.,________, 100 PIN GOLD·SOLDERTAI L 
NEW PRODUCTS 

AVAILABLE 
•COMMODORE 
•GODBOUT 
• LEEDEX 
• PERSO AL 

SOFTWARE 
• SANYO 
• SOROC 
•TE XAS INST . 

CALL FOR PRICES 

$2.50 ea. 
OR 

10/$2.30 ea. 

320T·5 ..... - ....90 
320T·12 ........ .80 
340T·5 ..........75 
340T-12 . .... . ..•65 
78H05........ 5.25 

SA 800/801 DISK DRIVE 
1 OR 2 DRIV ES INSTALLED, SGL. OR 

DBL. DENSITY/SGL. -S IDED, M ETAL 

CABIN ET, & POWER SUPPLY 

( 1) SAB00/$775.00 (2) SA800/$1250.00 

(1) SA801 /$795.00 (2) SA801 /$ 1295.00 
1 YR. WARRANTY PARTS & LABOR 

Circle 278 on inquiry card. 



Circle 279 on Inqu iry card . 

~ :.I CALIFORNIA COMPUTER SYSTEMS 
16K RAM BOARD. Fully buffered addressable in 4K 
blocks. IEEE standard 101 bank ·addressing 2114's. 
PCBD ___ .... .... ... $28.95 Kil 450 NSEC ....S249.95 

PT-1 PROTO SOARD. Over 2,600 holes 4.. 1e9ula­
lors. A11 S-100 buss !unctions labeled, gold fingers. 
PCBD .. .. ........... ..................... $28.95 

PT-2 PROTO BOARD. Simila r to PT-1 except set­
up to hand le solder tail sockets. PCBD .. $28.95 

CCS MAIN FRAME. Kit IS-100) .......... .... S3J9.9S 

APPLE EXTENDER. Kil .. ......... $22.95 

APPLE IEEE IN STRUMENTATION IN TERFACE 
KIT 7490. Klt . ...... . . ...... ...... .. ..........S275.00 

AR ITHMETIC PROCESSOR FOR APPLE 781 IA. 
Kil .... ... ....... . ..... .......... ... ... .$350.00 

APPLE ASYNCHRONOUS SERIAL INTERFACE 
77t OA . Kil ........ . ..... ............ , .... $89 .95 

APPLE SYNCHRONOUS SERIAL IN TERFACE 
7712A. Kil ................................ ..................Sll9 .95 

ALL OTHER CCS PRODUCTS AVAILAB LE 

--~;;111 
PB-1 2708 & 2716 Prog ramming Board with pro· 
visions ror 4K or 8K EPROM. No ex ternal supp lies 
requited. Textool socke ts. Ki t. $ t 43.00 

CB-1 A 8080 Processor Board. 2K ol PROM 256 
BYTE RAM powe1 on/ rest Vec1or Jump Parallel 
port with stalus . Kit $146.00 PCBO S31.95 

VB-3 B0x24 V1DEO BOARD Graphics included. 
4MH2 . . .. . . . $37995 

10·4 Two serial 110 ports wllh lull handshaking 
20 / 60 ma current loop: Two parallel 110 ports . 
Kit ... S 168.00 PCBO .. $3 t.95 

VB·IC 64 x lf\ video board , upper lower case Greek 
composite and p ~ ralle l video with software, S-100. 
Kii . $143.00 

CB·2 280 CPU BOARD. Kit $19995 

AIO APPLE SERIAL/ PARALLEL . Sl d<l 95 

ALL OT HER SSM PRODUC TS AVAILABLE 

WAMECO INC. 
FDC·1 FLOPPY CONTROLLER BOARD will drive 
shu9ar1, perlek. remlc 5.. & 6" drives up to 6 drives, 
on board PROM with power bool up, will operate 
wilh CPM '" (not included). PCBD ... ......... $43 95 

FPB-1 Fron t Panel. IMSAI size, hex disp lays. Byte, 
or instruction single step. PCBD , ......... $48.50 

MEM·1A 8K x 6 lully bulle red , S-100, uses 2102 
type rams. PCBO ... .. ........ , $28.95 

OM ·12 MOTHER BOARD. 13 slot, tetminated, S- 100 
board only ............. ... ......... .... ...... . $39.95 

CPU-1 80SOA Prornssor board S-100 with 8 level 
vector In terrupt. PCBD .. ,$28.95 

RTC ·1 Roalllme clock board . Two independent in­
tetrupts. Software programmable. PCBD.. .$25 .95 

EPM·1 1702A 4K Eprom card, PCBD $25.95 

EPM·2 2706/ 2716 16K132K EPROM CARD. 
PCBD . .. .. . .. ....... $26.95 
OM·9 MOTHER BOARD . ShOrl Version or OM-12. 
9 Slots. PCBD ..... .. .. $33 95 

MEM -2 16Kx6 Fully Bullered 2114 Board. 
PCBD ..... . .. , ... .. $28 .95 

PTB·1 POWER SUPPLY ANO TERMINATOR BOARD. 
PCBD .. ..... .. .. .... .. ........$28.95 
108·1 SERIAL AND PARALLEL INTERFACE. 
2 parallel. one serial and cassette. 
PCBD .. ... -··­ ··-·­ ......... 

2708 
2716 

$7.50 2114L 450 SEC 
..S25.95 2114l 200 NSEC 

$28 .95 

S4.99 
$5.99 

DEC. SPECIAL SALE 
ON PREPAID ORDERS 

(C l\l t@.o- c.nrd1 l"'I01 ii l"'lcludt1d Cl"'I lhl t one • 

WAMECO MEM·3 WITH MIKOS PARTS. 
PCBD . . $31 .00. Kit tess RAM ... S85.95 
Kit wi th 2114L-4 . . . $375.95 
Kit wit h 2114L-2 . $399.95 
Order now lor special ship mid Jan. 

MIKOS PARTS ASSORTMENT 
WITH WAMECO AND CYBERCOM PCBOS 
MEM·2 with MIKOS =7 16K ram 
wilh l2 11 ~ 450 NSEC 
MEM-2 with MIKOS =13 16K ram 
with L2114 200 NSEC .. 

CPU-1 with MIKOS =2 8080A CPU 
OM ·12 wilh MIKOS =4 13 slot molher 
board ... . ...... . 
RTC-1 with MIKOS =s real lime dock 
EMP-1 with MIKOS =10 4K 1702 less 
EPROMS ... 
EPM-2 wilh MIKOS = 11 16-32K EPROMS 
less EPROMS 
QM.9 with MIKOS r 12 9 slot mo1her 

$229.95 

$249.95 

$99.95 

$11 095 
.S65 95 

s 49 .95 

$65 95 

board .. ... ...... S99 95 
FPB·1 with MIKO S =14 all parls 
for f1ont panel ........ $144 .95 
MIKOS PAATS ASSOATMENTS ~Af All F~CTOA• ,!ARKED 
PAFflS. KITS INCLUDE All 'PAFHS LIS1EO AS REQUIRED 
FOR THE COMPlE lE KIT LESS 'P AFHS USTE.D All SOCK· 
EIS I ClUDED 

LARGE SELECTION OF LS TTL AVAILABLE 
PURCHASE SSO.OOWORTH OF LS TT L ANO GET 
t 0°oCREOIT TOWARD ADDITIONAL PURCHASES 
PREPAID ORDERS ONLY 

(41 S) 72S·7593 
P. 0 . Box 955 • El Granada, CA 94018 

Please send for IC, Xistor and Computer parls l isl 

VIS.A Ot tt4ASTE RCH.AR-G( . S.eM J(. C:Outl I numbtr 1n•trli.ln nun:; . 
l>ee, eic~lnt1on dale­ ~nd srgn yD"U1 ordec . ApproL. 1101uu wd l 
be ~dd iNI Chie c k or 1r<1 ne r orde1 .,.,.Ii. IM' set'li p.oi. t pJ1d ' " u.s 
H yoo .ir e no t ~ 1l!r,uta1 cu\l<lmtr. ple~s.t 1.JS.e ( hl1.-;e, cut<i!er'1 
chMl or oos.U•I mon e ; ordtr. Othl! h'J 1S.t ui er~ wi n De 3 \ t1·G 
wttlt 1JeL1r for t;;llc-t;; ). 5 ~o c; l!".at . C1.111f re!. 1den u. J:tti.l f,0-0 ta •, 
Money bil e.., 30 (l.ay .r,1,.1~ r ~ntn le u1:1not il CttP• •etu.1ne(I 1c.·1 

1nJ1 11...,ve hctn ~.c'.llOa • e-tt 10. P'r ttt":i. '\'Lllllk• co crunee tY 1lho"t 
na. t1ce-. $10 miniMurn ord er_ Sl.50 1-e1vir;e cti111:c on anteu 
len tll.i:n $-10.B.O. 

(;JM.0$lDM)Dt (:LAMl"lOI PRINTED CIRCUIT BOARD 

•m.....• 
··~ 

'rA>..... 
~...,., 

' "' "".... 
~ 

~ 
U"V ••t.U~I Lll'°'...... ... .. 

._.... 1,""I 
.....:i. ..,.. 
L..... I~ 

~ HC 

.::..:.. .. ... 
11;1"~ ... ,., 

~ """'·•t.•:-t"> ... ,.. 

~·· ·4•1-11'1 .......... ..,.. 
tNltlUAr;I b l,lllll,.-1.lllS 

S- Dl&K.ITTlS ­ HARD SEC TOO 
S.1.i'S, !GJ$11UXl 

C.ffY$UtS t-l 14S ru 
' MH,r (i 1.UMHJ 
.. Mill ICOY.tH1 
J 000 WV 10 OOJ MH1 
J ~7 M.Ht 11 OO>~HI 
!i OOJMH1 ;rJOOO M~l l 
8 \1H1 

llllGIONC"A!llll 
fV.T ftot.OflCIJOfD"I 

"°"""' Ui c.:inoq -4') r'llt lOOI 
40 ~ .ra. ,...., 1001 
$(1~ poJ• toot 

7 WATT l0·65 LASER OIOOE IA $8 95 
:i!j w11n lnlra A.Oil ~ tS-0 2006 tq..... I 

UMt Diode rsooc """' 1~ 

M1 l.lJLf.R( MULTI IUAN 't FllM POTS 
1CIJ, 5K , 1Qt\. 20K,2!.0K, S; .1fi.Hcfl 

2~P,El ... 
2H S457 N Fft 
2N"2fMJUJT•..... . •. 
EA900 ll\JGG!R 0100ES 
2N602IPFIOG UJT 

Sfc :an - 9) l"Rlo' .x!A 
FAST R~CO\IER 'I' 0 100£ •l5nst 

312.00 

··· ' ~• ., ..!! 
. $ 4!. 

41'' 00 
• $ Eo~ ."' 61 1 00."'.,,." ." ."' 

H•oo 

Siiicon Power Rectifiers 

TTL IC SER IES 

hH"'... 
)11W." ' ...
""..~.... 

: . ~ .;, . DIP SOCKE'TS 
6A l>A 

J"iO 8PIN 11 
80 1 JO 22o l ol.PIN 20 

.4(lO ~ 1-ti~ 3 .)0 16 P1N 'l 
f.iOO ~.la 1.90 4«0 18PIN 25 

]'!P.IN 30 
14PIN 35" 
28PIN .t(I 

40PIN G(I 

•:::: --s-A_N_K~E~N-A-U~D-I O~P~O~W~ER~A-M' Ps 

1h~ ~ : ~~~~~~~ ' :· .~~ 
t :o S- 10SO G5DWAftS t:UiOO 

'!.' 

100 

l••EMii!!Il!~lilr::!illiliil!Iitl••I... 
~;::: 

'"'......... 
'" 

.111.lf]!§.V 
47UF J5V 
68Uf"~V 
lUI J!§.V 
221J.f'JOIJ 
]3JJF '¥N 

5..'tl .00 
S.i1.00 
S.:t1 DO 
s.••1 00 

'!i' ~ lo! DO 
4 •&1 00 

.a.1ur1sv 
6.SIJf~V 
1~ur 16V 
lOUf•v 
JJUFNV 
IOOU"I l!iV 
•5(1Uf ~!i'V 

s..1 QO 
4 '1 100 
)ii 00 
!.1100 

• 00 
I 70 
I "5 
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RS232 MODE M 
SALE Sl 35 

THE STAR MODEM MI PLOT Intelligent PlotterFULL FORTH + $65.00From Livermore Data Systems 
tor APPLE or PET/CBM by Watanabe Instruments (Digiplot) 

A lull-lea.lured FO RTH with enhancemenls. Fast 
and easy lo use. 
• conforms IQ FORTH Interest Group Standards 
• 	 cross compilier to produce eilher standard 

Qbjecl modules or sell contained ROMable 
modules 

• 	 buil t in macro cond itional assembler 
• 	 complete string processing capabil il ies (includ· 

ing variable length Slrings) SPECIAL 
• 	 disk virtual memory for large programs (oc 

small syslems') $1045 
• arrays (single or mulliple dimensi<>ned) 

• Incorporates all inlelligen1 functions required tor pro­• 	 full screen cursor controlled editor 
oucing graphs anti drawi~s including 6 vector ancl 4• floating point and integer processing 
characlet commands

• User's Guide and documen taliQn • Distance accuracy wilhin 1%. repe1i1ion accuracyIEEE 488 MODEM within .01 inches. programmable step size .004 inches. 
SALE $265 Requires 16K RAM and one d.isk drive. 

Aproduct of IOPC Company 
internal interpolation in .002 steps. 

• SOiid and bfoken line lypes can be specified.
STAR M<Xlem 1s the 1111ce performa11;e reader with a tull • Character geoorator fOf letters. numerals and symbols.

2 YEAR FACTORY WARRANTY. Characters can be enlar(IOO and ro1ated in rour orien1a·ZBOA System SPECIAL $3500 lions. 
• 64K memory • Coordinate axes cari be drawn by simply specifying the 
• 2.4 megabytes disk storage (2 8" 20 drives) graduatiOll inleival and number of repetitions.KMMM Pascal for PET $75 
• 2 parallel and 2 serial pats • Self test mode au1oma1ically draws complete lesl panern

A subset of standard Pascal with extensions • Prinler mode outputs character data in 16 sizes with 4• CP/ M 2.x included 
• Machine Language Pascal Source Editor orier11ati011S. 
• Machine Language P·Code CQmpiler • Connecl ion to any microcomputer using parallel 7-bit 

ASCH code.• P-Code Interpreter (loc debuooing and learning) EARL for PET ldlsk file based) $65 
• Can use simple cable to parallel port, or special inlet· • P·Code to ma.chine language translator for Editor. Assembler. Relocater. Linker race 10 IEEE or other.optimized object cooe Generates relocatable object. code using MOS • M<Xlular control cirC1Jil and mechanical C011Sl10Ction.

• Run -time package • Uses any hard fiber-hp pen.Technology mnemonics. 
• User Manual and sample programs • Uses 1 t x 17 paper.Disk tile input (can edit files larger than memory). 
Requi res 16K minimum. Specify ROM version Includes p!M'er supply, 1/0 connector. 2 pens, 50 sheets of 
and disk or tape. 

Links multiple object programs as one memory 
paper, ancl complele manual.load. Listing output to screen or printer. 

6502 7.45 10/6.95 5016.55 100!6 15 OllSI CoYet tor PET $ 7.90 
6502A 8.40 1017.95 5017.35 100/6.90 IEEE ·Parallel P11n1er lnter1oce for PH s 65.00 
6520 PIA 5.15 10/4.90 5014.45 I00/4 .15 IEEE·RS232 Pfinier 1n1enate ror PET St49.00 
6522 VIA 6.90 10/6.50 5016 10 1001570 

Cenl1011ics 73 7 Proponional Spacing Pnnter $8006532 790 1017.40 50/7.00 t00/6.60 
NEC Spmwriter $24502114-L450 4.45 2014.25 10013.95 
XYMEC Hl·O 1000 Intelligent Daisy Wheel $1975211H300 5.65 20/5.35 100/4.95 
Leedex Video 100 12" Monitor S 1292716 EPAO ~ 13.45 5112.75 1011185 

2732 EPROM 39 Zenith Zl9 Terminal (factory asm) S 739 

411 6-200 ft' RAM INECI 8 far 39.00 Zenith Z89 wrlh 48K $2150B032 32K - BO column CRT $1795 235 
6562 Video Interface ContrOllet 10.90 Strobe Model 100 Plo1ter S 6008016 16K - BO column CAT $1495 205 
S·100 Wire Wrap S2.6S Solder Tail 2.15 SYM-t $209 

1
6050 Dual Disk 01ive-1.ooo.ooo 0y1es $1695 220 

SYM BAS·l BASIC OI RAE· h Assembler s 65 
H19h outPUI. low noise. 5 screw housing. labels. CBM Voice Synthesizer $395 50 
CASSETTES - AGFA PE-611 PREMIUM CBM M<Xlem • IEEE lnler1acc $395 50 

KTM·2!BO Synertek Video Board s.349 
C· t O 10/5.65 50125.00 100146.00 SN futl size graphics keyboard $795 100 KtM-1 (add S34 IOI' power supply) 5159 
C·30 10/7.30 50134.00 100/66.00 16K Full Size Keyboar<I $995 150 Seawell Motherl:laard • 4K RAM 5195 
All other lengths available. Wrlte IOI' price list 32K full Size Keyboard Sl 295 205 Seawell 16K Static RAM - KI M. SYM. AIM $320 

2040 Oual 01sk Dnve - 343.000 byles $1295 205 
KL-4M Four VCllCC MUSIC Boarda ATARI 800 $777 2022 Tract(Jj feed Prmler S795 IDO and Visible Music Mon1lor(41101ce) for PET S59 90.;'I\,, All Atari Modules 25% OFF C2N Exterrial Casselte Deck S 95 IZ MiCR-REVERSI for PET by M1chae1Rife-y--$- 9.95 

SPECIAL-purchase ATARI 800, receive Used PETs (8. 16. and 32K) CALL ~ac__hl_l)e lang1Ja~ ~r!1on - you ca_n:!._win at Level 5 
ex1ra SK memory FREE. WRITE FOR SYSTEM PRICES PAPER·MATE 60 Command PET Word Processor$29 95EDUCATIONAL PLAN - buy 2 ATARI full ·featured version by Michael Ailey 

II 

*EDUCATIONAL DISCOUNTS• 

Buy 2 PET Computers. get 1 FREE 


Compute rs , receive 1 ATARI 400 FRE!O! 

A P Products 15% OFF IiDISKS FLEXFILE Database-Report Wn1er by Michael Riley 

(write for quantity prices) Flexible tile handler for PET/CBM $60.00 
 U Hobby-Blox 15% OFF 

SCOTCH (3M) B" 10/300 501285 100/2 75 All BOOK 1nd sonwARE PRICES DISCOUNTED 
SCOTCH (3M) 5" 10/295 501280 100/2 70 

CBM Full Size Gra,ph1cs Key00ard S 74 
The 8086 Book (Osborne) s12.75 

Maxell 5" 10/3.65 5013.40 100/3 15 
We<dPro I - tor BK PET S 25 

28000 Assembly Language Programming 
Maxell a· Double Dens 1014 10 50/3.95 100/3.60 

WordPro II - 16K CB M. disk. p11nler S 85 
(Osborne) 	 SI0.60Word Pro Ill • 32K CBM. disk. pnnter St 70 

verbat•m 5" 10/2.40 5012.35 100/2.30 PET Personal Compuler Guode (Osborne) $12.75Wcrd Pro IV - 6032. <liSll. printer $255 

(add 1.00 IOI' plastic storage oox. 125 tor hub nngs) 
 PET and the tEEE-486 Bus (Osborne) S12.75 

VIS ICALC l(Jj PET (Personal SollwareJ S170 6502 Assemtlly Language (Osborne! S 9.90 
BPI General Ledger. A/P. AIR for PET $270

BASF 5'" 1012.40 2012.35 100/2.30 
Programming the 6502 (Zaks~ S10.45BASF a·- t0/240 20/2.35 10012.30 
6502 Applications Book (Zalls) $10.45Programmers Toolkil • PH RO M UUl111es $ 36.9001ske1te Slorage Pages 10 ror 3.95 
6502 Software Cookbook (&elbi) S 9.4501sk Library Cases 8" - 2.85 5"' - 2.15 PET Spacemaker Swlloh $ 22.90 

WRITE FOR CATALOG . 
11s E Stump Road Aa~ s1 2s()("lor ~1rorsh•DD'"Q weoJyoadncfotuPs~urtacec hargesA B Computers
Monlgomeryv1fle. PA 18936 21 5·699-5826 	 "'' "11 preoa>Cl oroe1s Priers hsll'<l .11 r OI• c.1sh a1sco11n1 ti<1s•s Re<.Jul,,. 

prices sl..gh11y h1ghe1 
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WAMECO 
THE COMPLETE PC BOARD HOUSE 


EVERYTHING FOR THE S-100 BUSS 


MEM-3, 32K STATIC RAM BOARD 

* 32K of 21 14's * Bi-directional capability on data lines. 
(Board may be used as upper or lower 8 bits 
on a 16 bit bi-directional buss.) 

(Or bank select li ke the MEM-2) 
* Full 24 line address decoding. 

* Addressable in BK boundary within the 64K
* Expandable in 1K increments. boundary selected . 

(Board disab led for unloaded RAM) 
*Ki ts less RAM ... ............. $112.95. 

With 21 14L-4 . . . . . . . . . . . .. . $475.95. 
With 21 14L-2 . . . . . . . . . . $549.95. 
Bare board . . . . . . . . . ... . $ 35 .95. 
Availab le mid January. 

FUTURE PRODUCTS: 80 CHARACTER VID EO BOARD. 

Z-80 CPU BOARD WITH ROM, 8 PARALLE L PORT 1/ 0 BOARD. 


DEALER INQUIRIES INVITED , UNIVERSITY DISCOUNTS AVAILABLE 

AT YOUR LOCAL DEALER 


MOST PRODUCTS FOR IMMEDIATE SHIPMENT. NO 4-8 WEEK DELAYS REQUIRED FOR OTHERS. 

(wmc);nc. 
WAMECO, INC., P. 0 . BOX 877 • 455 PLAZA ALHAMB RA • EL GRANADA, CA 94018 • (415) 726-6378 

8080A 2708 POWER SUPPLY 

• TV svn~· ,op1urnot c.1,."tu' • 

• Hi9h ·1um_s it ivit v 1mV/ dh1 
i>M H•) 

• Swfrl! p · l1me ni r•nui,.flr 

f-;a_•c_o_~-~-~_s_o_R__s_5_9_s-r-E_P_R_O_ M_ _s_9_'0"""1Pfj"r,.0;~35~3rnp 
2114L 2716 .. s4250 

(450 iiS) s5 95 EPROM sl 1"'9 / •o •. ,. 540 65 
(S Volo) " " 539 . 8~ 

t. • r•o t lm n] 

• ·~ \ • Z ;:uus inpu• [lnlnnsu y
O i't'IOclu la don• 

..::i;. • Sional del liy l1r;.ll'.. -71::- ­ .. ,.. •X·'Yoper Dl1on 
. ' I \...,,; (' -.. • Troca Rot11tlcm 

~ - .. .....,,,; ..... ... .._ ..... - ~' $945.00 - More sensitive to your input 

SD SYSTEMS Low Cost EPHOM Erasing Lamps 

Z-80 STARTER 
SYSTEM 

• • TIH i:EIO $1.,,er K.t b<f $0 Syu11ms 
u-J.e>. 1h• t)<>w•rfu l Z80 n'l ic:1op.1<>e•it· 

HH' •• th11 hHrt<Jflh•...omp:I.,• rni c;11>· 

c.omp1.d•1 011 • sing;I• bo11d . l111rn • 

t.te~ · '=iv · •~•P l r1~<od ue:tJo" 10 mlero· 
c 1>mpul•r• with• k-rboud and di1.play. M1df.o C-HHU• lrit•r· 

t"•· PROM P"Oil' 11mm•r. """~,,.,.wtap Hparu lon ""'' ll. 4 · 
c h1U1.n•I CwnC •1 Timer •r.d on 8011rd RA.M •n!J PROM 

• Sild1E 10 U$ll 

• U,llf'rllUl llOO. 

• l t.A!I S 4 0otf'll frl' tUS 
TWllf ~O WiUU$ ,.,.. 

• QI 11'tllN$1f'I 6W LL'-'I' 

• rl.U IU rt0 &1 !.o»HW"5 

• IUSlS I CitP:!i lll' tl-15 
fM&.11 14NY11JUS 

ll'l-S Sof;I 1 1 S~ Pl 
Ut&N P MJIU1 E:S 

S~ll 1-l~~D:i 

Cqmpl•l• Qpp.ri,;llOl'I •r'ld ln.a~ ruc, lon M Mlu•l lndltd•d . zauo r,-..=--P-L-::E:--S-=--:S::-E--:-Y-::r--===-=--:-::---::-:--:-------1 
M IM\d O t 111 ROM. ... 

COI TPO~ 
Bring tl11 $ t ' Ol - PO~ in10 one o f ou r s t oru~ 01 

m ad to our M ai l Ordeir cldd ress sh own belm.o,• .a n d 

1eceove ,, lli'Yo lt1s1 · 01 · ~1' 

on purchases ftom lh1s Ad of S HJO OO o~ mof t' 

Offer EX PIRES on December 31, 1981 

"00"l5'5 

.. ".\H 

1; 
9Z3 10J 12.6 816 J '" 

VERSAFLOPPY I VDB-8024 
FLEXIBLE DI SK VIDEO 

DRIVE Controller DISPLAY BOARD 

2700 2 u1em/ T ••• $250 3801 3 a..11-emlT , .. $470 
38005 H!U!ln-'l/T .. • S3315 

NEW LO W 
PRICE

•$239.00 

MAIL OROER PORTL AN D 
f'l) ti"' .'.'~Y ll H"'t I N••• 

'--L_..,_.. ~.J(I • ...., O• t fJM 
1J1n 1o1.1.-,.u ~ ~• M-1 

TU CSON KOUSTON 

SANTA ANA 
•J01o • •- ­ "-•
"""""-' '" ·~·o•~J l • I "'' • 4.Jt 

ATLA NTA 

CU LVER CITY 
''r.i>t"4-"• ·-··..<- - <·· ,.. "°'Ml 

· ~·· lltO l !!o'Mo 

SUNN YVA l f 
Hl•I .. -.­, :t.tt l'. ­ - l l H •--• .. ._ t ..,,_4 1 , ~·-• -•• 
1., ,_ o.l' " '" - · ­ , ._ " "• _. ,, . t; ,1. .)(I~ ~...... .. . C• w :.t • 
[IM]'J .. . J>U O IJ I 'l.l'l-MM ioao.u ,.. , JLOO ..... 1•J...IH• 
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EPA 250 · 
• Etei:Honk Print ln g Abi li tv 260 worn. 

DAISY WHEEL 
PRINTER 

$2195. byVR Data 

Interface 

·25 cps . 45 cps 

Optiona l (Add $600.J 

•Tractors Optiona l 
(Add $250.) 

e VISI T OU R NEW WAREHOUSE SHOWROOM AN D REPAI R CENTER • 

e ORDER NOW TOLL FREE 1 (800) 345-8102 • 

Word P.oeti'U1n9 [M.iigic Wand) 300 4K L I I TRS"80 575.70 
G1:nerat Lodger $149.95 249 16K L II 789.60 
P.iyroll 99.95 199 RS-2:12 92.10 
Data Bue 149.95 299 OK Expa:n$.ion lmerface 278 .10 

Tope Ois.k l6K Exp•nj.iOn Interface 376,10 
Ul),per/Lowe-r Case Mod lfica t lon $19 .95 S24 .95 32K El(oans.ion In ter face 474 .10 
Comprehen!iive Oi,&gnonlc.'S 34 .95 34.95 Telephone Mod•m 179.95 
CPIM $175.00 Emulator CRT by lruerte-c 895.00 
New DOS • 40 TK 100.00 CRT So""d' ffom 139.00 
New OOS/80 145.00 A n t l-i'UUIC M.~rn; 110.00 
Sohwarc Documen tation Av.aHable • CAL L FOR PAtCES 

IN PENNSYLVANIA 
 (215) 461 -5300 e 

•Parallel or Seria l 

Circ le 264 on inquiry card. BYTE Dt«m°"' 1960 3bl 



Circle 285 on inquiry ca rd . 

ALL PRIME QUALITY - NEW PARTS ONLVBECKIAN ENTERPRISES 
SATISFACTION GUARANTEED. 

EDGE CARD CONNECTORS: GOLD PLATED: 
Abbrev iations : S/E Solder Eye . SIT Sold Tail: W/W Wire Wrap . 

·o·TYPE SUBli11111ATURE COH£ClDAS . 
BAA•D: TEXAS INST. PART I DfSCAIPTIOI. Row Sp. l -9pc. 10··2C,co. 25pct. Up. 
PAllT I DlSCRIPT191. Row Sp. "9pc. 10·2··· 25pco. Lljl. .1SI" COITACT CEITER COllfCTORS. 

QUUTITT
4010 SOl1OD lm1ai1Cr•m. .250 IU5u. u.ss.•. 11.1s... 15105 1112 SIE PETllSC .140 11.80 11 .15 11.45 

PART MU118£R DESCAIPTIDI. l-9poa. 10·24iJco. 25-99pco.4090 501100 ln111ri WIW .250 4.30H. 3.85n. J.45n. 15110 l llZ srr PElllSC .140 1.85 1.15 1.50 
HUD: SUUIH: U.l R111. 

1 
15131 1112 srr PEllllSC .20D I.ID 1.54 1.45 DE 9P M1l1 11.eo... ll .40n. 11.lO... . .12US& .140 6.1001. 1.10.o. 5.45n. 15115 I I· SIE S9!1 Row 1.10 I.SO 1.lO DE 95 fe1111l1 2.25oo. 2.00..1. 1.10... 
15210 10J20 SIE .140 2.15 1.95 I .le11Hl0 ;~1::: ~~~;.~l· .250 4.50.o. 4.Hloo. l .70 DE llGUJ.I 2 pc. G,.y HoD<I. 1.50oo. 1.3500. 1.20... 
15115 10120 SIT .140 2.00 I..&& I.ID 

129115 5011 DO SIT Al11lr .140 4.95 us us 
nun 5011DO WIW I0111I .250 5.25 4.15 4.ZO 

DA ISP M1l1 2.3500. 2..1511. 2.00.1. 

1111110 SOii OD SIT tr....m. .HO 4.7S 4.25 uo 


15435 12124 SlE PET .140 2.80 2.35 2.10 
DA 15S FtOltlt US.a. 3. IOot. 2.90.L 

1505 12124 SIT PET .200 2.. 75 uo uo 
IS440 1Zt24 srr PET .140 us 2.40 2. 15 

DA 51111 ·1 1. pc. ll,.r HDGd 1.4000. 1.20... us.a. 
OTHE~ .125" COITACT CTR COllECTORS: DA S1221·1 2 po. 81oc• HoD<I 2.50••. 2.25"• . 2.0!lo•. 
12305 221« Si£ •• &11 .140 4.15 l.15 us 

ISSDS I5'30 SJE CAI Kor .140 2.50 2.25 2.l!O 
DA 1IOHJ.l 2 pc. Gror HMd 1.80.o. l.J5oo. 1.lllu. 


1210 31nl SIT .UD S.40 us 4.35 

15510 15130 SIT GRl Kor .uo 2.40 Z.15 2.95 
15515 15IJO WIW GRI Koy .200 2.eo us 2.10 

DB aP 11.1.• 2.10... 2.8011. Z.40.1.12190 40180 WIW .250 1.30 S.15 5.00 15100 11131 Sii .140 3.JS 3.05 2.70 08 as hn10l1 uo••. 3.40H. 3.20.•.IHIO 18131 SIT .140 3.00 2.70 2.40 
DB 51211-1 1 pc. Groy Hood 1.5011. 1.JOoo. l.lllot. .100" CDITACT CTR COUECTOAS: 15815 18131 W/W .200 uo 3.20 2.90 
DB 512Zl·I l pc. Bloc• 'Hood uo... l.SS.1. l .4Soa.10041 IJ/21 SI! lo Iara .140 3.40 3.05 2.IS 15700 22144 SIE KllllVEC .140 2.91 2..90 2.15 DB llOHJ.3 2 pc. Oro Hood 1.15"•. I.sou. 1.35"1.10280 25f50 S!E ns ID .140 4.50 4.05 UD 15705 22144 srr KIMJ\IEC .140 J.91 3.lO 3.00 

10115 20140 s11 ns 10 .140 S.IS S.J5 4.15 15110 mu WIW ICIMIVEC .200 J.49 uo 2.85 DC 31P M:.11 4.20n. 4.DDoo. J .70.a. 
10110 20/40 WIW TRS 10 .200 3.30 J.00 2.15 15815 25150 Slf .140 us 4.20 J.7S DC 37S hlDllo &.Olloo. 5.15... 5:50.a.
10190 20J40 SIT TRS 10 .140 3.20 uo 2.S5 15880 25J50 SIT .140 us 4.10 3.85 DC llOHH 2 pc. Groy Hood 2-2500. 2.00... l.lliu. 
10415 31172 SIE Voctor .140 5.50 uo uo 1588S 25JSO WIW .200 us 4.l5 J.90 
10410 31172 Wll Voctor .200 5.10 5.25 us OD SOP M•lt 5.50u. 5.10••• 4.75oo. 
10500 llr71 SIT Vocm .140 5.70 4.lO uo 

1811S l&J72 sn: .140 B.50 us 5.20 
DD sos Ftm•I• 9.4000. 1.60.o. 8.00.o. 

10535 40180 SJE PET .140 5.15 5.35 4.7S 
16120 36172 SIT .140 6.55 uo 5.2S 

00 51218·1 I pc. Gray Hood 2.40H. 1.20o•. 2. 00.1 . 
IU540 •0110 wrw PET .200 I.OD 5.40 .uo 

11125 36112 WIW .200 6.75 I .10 5.40 
DD 110913-!i Z I"· 6101 Ho.. 2.IOn. 2..4011. 2.10.1. 

10550 40110 srr PET .140 s.ao 6.2S us 
11145 36172 SIT .200 6.50 5.15 5.20 
18235 431H SIT Mo1 1100 .140 uo 5.95 S.30 

U51S 43111 SIE CDSIUf .140 us 5.25 ~55 D 20411·2 :Herdw•r1 Stt .90.•. .80t1. .7011• 
10805 4ljll srr COSl[lf .140 uo 5.95 ~30 

11240 O fH WIW Mot HOO .200 7.IO 7.05 1.25 
11 Hood Soll 

10515 431H WIW CDSIElf .zoo 1.90 1.20 5.95 
18260 0 181 SIT Mot HOO .200 6.50 5.85 5.20 
16725 431H SJt Mol HOO .140 7.20 I .So 5.75 

10115 4.JJll SIT COSIElf .200 uo 1.10 S.40 K·I Pol·KAly> .15 .12 .10 

l.C. SOCKETS GOLD. COOLING FUS. TERMS: MINIMUM OAOEA : $ 15 .0 0 ADO $ 1.35 Forl.C. SOCKETS Tll.WIWRAP 3 TU RI b1r1 a.i.1. Handling & Sh.ipping. Orders o~•r $30.00 in tho U.S.A. 
Upl• 10.40 ... 14 pin 10.15 ... W e Pay the Shl ~ping . CALIF. RESIDENTS: Plees e Add 
Uplo 0.44 ... 

I 1.0 4 118.00 •• . u pl• 0.11 ••. 6 % Sales Tax . 


NOTe : NO C.0 .0 . OR CREDI T CARD ORDERS Will BE 

5 to 9 11.0D u. 

8OIOA PRIME. ACCEPTED. 
15.DO oo. PHONE: 213-988-6 196CONNECTORS FOR CEllTRDNICS 700 SERIES. BECKIAN ENTERPRISES£IA 8 CONDUCTOR CABLES Btt. Long, Amp~.... 57,30380

CU.SS 11 Typo C.b1n. MAIL ORDERS TO: P. O. BOX #30891ID4 pea. HAOIO.I. to 4 pco. nz.oo S to 9 pco. &.OD••· 5 10 I pco. 19.00 SIMI VALLEY, CA 93063 

'-
I."'"--'-'--' ... ... apple computer 

fi·•...,919... 
The A PPLE ti ts. a cornplOlefy llS.SCmclet<I Md 1·ester:t COh'IJ)Uter 
s.y& tem The systom indudes ci rvggod molded ca'SO . •VDCJ'<lln1or· 
~1r1e keybo.ru'd with ·ke)' rOCIO'Y er . hf0h · e1t ~y sw1tc;tung 
pgwor 1upply, two h;JnO contr ol.tf's. demons.11.tihQn Pf00'~" on 
Lape cassol1H. AC pgw(lr corQ . c.nsonc cG:tlf.o . rot oronc;v 
m:wtultl!I 

APP'LE II !'las ROM ·fegjdefl.I l'n18igef 0.ASlC lf\!Ofl)Jelet" . monitor 
minj as-sembler ilI'Jd dis.as.semtiier 5 BASIC P.roi;;iramm•ng M~ual 

32K '1050 48K '1 125 APPLE II OR APPLE II PLUS October Specl•l l AddlUon.I 110.00 oH on mo11 lltm1. 

OIS~ ll·OAIVE 0 LY 5429 
EWOOS33 535 

M(J(l[ M148 'll' ' lNl[IHACl JJt;I 
M[){l[ MllBONlY l fl O.lolJOn'CJI ~ I~~ 

CRAPlilC5 IM!l(I 'S' 

11l!Hr!P[ PR IN IU 
'N 1i "1tlnt.ef1Ct 519' 

lttll CllM ,~Ill 
1Mllll..ct t .l!OS 

PROTOTYP l•C · ~OBB! CARD l!I 
PUA ll[l PRIJl l[i IN l(IFA~[ r;RD I'> 
CCr.<r.<UNIC!HIOH '-'AO ' 0811 

(Oflrit(fOt C•tllt l!} 
SPllOSlR"ll"ll 1.11:[0 D 111 

LAh tUACI S.Sll MWllH PAICAL 42'9 
C!N IRON ICS PAINHA 

IN1[A U.U CARtJ 18~ 
itf'PUSOF"I U fl li:MW.liRl (Jilt{) 

YOAu~St.111, t\) lil. 14' 
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INTEGRATED CIRCUITS 

P.O. Box 4430X 

calls: 2322 Walsh Ave . 
(408) 988-1640 

S•m• d•Y •hlpmont. fi15t line .,.m only. F~ccory tesled 
Guarante..i money bock_ Oua•ty IC's .;ind other compo­
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RCA Cosmac 1802 Super EU Computer $106.95 
Compare 1ea1ures l>ffore you deade IO buy any 
olher compuler. There 1s no Olher computer on 
lhe markl!t today that has all the desirable bene­
l11sol lhe Super Err for so little monoy. The Sup~r 
Ell is • small single board computer thal does 
many blv things It 1s"" exce11en1 comp111er tor 
lrainlllJl OBd tor loaming programming wtlh lls 
niachine language and ye1 111s easily expanded 
w11h add Iii on al memory, hll Basic. ASCII 
Keyboanls , video characler oenerallon, etc . 
Betore you blJy another small compu1er. se~ 11 n 
includes the lollov.•ng leatu res: ROM monitor. 
State and Mode d1Sp1:rys: Smglc step, Opllonal 
address displays; Power Supply. Audio Ampfilier 
and Spea er. Fullysocieled for an 1c·s: Real cost 
Ol 1n warranty repairs; Full documentation 
The Sup•r Elf includes a ROM momtllI tor pro­
913m load ng, edmngand eJ(fcutionwilh SINGLE 
STEP for prooram dobugglng which Is not In· 
cludell 1n others at the same price. With SIHGI.£ 
STEP you cansee tile m1crnprocessor chipopera-
Mg w11h the unique Ouesl address atwt data bus 
dtSpl•ys be1or11. during and aher cocecutmg In· 
strucl•ons . Also. CPU mode alld 1n5'rut11on cycie 
are detoded and displayed on 8 LED Indicators. 
An RCA 18SI wld!'O graphlcsch1p allo-N1i you to 
conntcl co you1 own TV wilh i1111nexpensi'Ve vidoo 
modulator to do Qnphlcs and games. Th•rc is a 
spe• er system mcludlld for writing your own 
music or using many muSlc programs already 
wnlten . The speaker ampl•tier may also be used 
10 d1.ve relays for control purposes . 
A 2~ key HEX kllyboard includes 16 HEX IIBys 

plus loaG. "set, nrn. wall. inpul. memory pro· 
lecl. monitor •elect OBd sfngle step . Laroe . on 
board displays pro.,de ou1pu1and optional hiQh 
and lo,. address. There is a 44 pin standard 
ccmneclor slot tor PC cards afld a~ P•n connec­
tor slot for the Ouest Super E~pans1on Board 
Power supply and sockl!ls la• all 1c·s are 1n· 
cludedrn lhe price plus a detilllec 127 pg. instruc· 
tion manual which oow includes o-.rer 40 fl9S . al 
softwa1e Info. 11dudrng a senes ot lessons 10 
help gel you sta~ec and amum program and 
graphics larQet 9ame . Many schools and umver­
silies are using Ille Super Ell asa course ol s1udy. 
OEM's use rt tor ln 1runo and R&O. 
Remember , other compulers only oiler Super EU 
lealures al add111onal cost or nol al all . Comp.;ire 
belore you buy. Super Elf Kll $1116.'15, Hl!lll 
address oplfon Sl.95 , Low addr&~l option 
$9.95. ClJtlom Cabinet with dnllec OBd labelled 
plex1glass front panel $24 .95. All meraf b!lan· 
sion Cabmel, p;iinled and sil scr~ncd , with 
room for 5 S· 100 boards and power su pply 
$57.00. NICad Ban~ry Memory Saver KltS6 .95 . 
All lots and OllllOflS also complelely assembled 
and 1ested . 
Ouesldala . a sottware pub~ca llon lor 1802 com· 
puter users is a•ailable by subscrip11on for 
S1 2.00 per 12 <Ssues. Single issues Sl .50. Is· 
sues 1- 12 bound SIS.SO. 
Tiny B•s•c Casselle $10 .00 , on ROM $38.00, 
original Ell ~1 board 514 ,95 . 1802 softwine; 
Moews Video Graphrr:s $3.50. Games and Musi< 
$3 .00, Chip 8 Interpreter SS.SO. 

Super Expansion Board with Cassette Interface $89.95 
This is truly an i1Slaund1ng value! This boardhas 
beon designed Jo allow you to decide how you 
want it optionec . The Super Expa11slon 8oanl 
comes with 4K ol row power RAM fully address­
able anvwhere m 64K wtlll bu111-ln memmy pro· 
teC1 and a casselte ln1er1oce . PrO'lisions have 
been made lor all other opbQns on 1he s.ame 
board and rl fi ts nea Uy Into the Ila rd.wood cab1ne1 
alongside lhe Supor EH. The board mdudes slots 
for up lo 6K or EPROM (2708 . 2758. 2716 or TI 
2716) and rs fully socketed . EPROM can be used 
lorthe monitor OBd Tiny Baste or other Jlllrposes. 
A IK SupeJ ROM Monitor S19.95 is available as 
ln on board option In 2708 EPRO~ which has 

pouus can be usec With the req~1er save leaMe 

to isolate prO<Jram bugs qu:1ckly , tneri follow with 

single step . II you have tile Super E:llla11Sion 

Board and Super MonUor the mollltor Is up and 

runninv al Che push ol a bulton . 

Other on board options include P•rallel lnpul 

ano OuQJul f'Dr1s with full hallds:hate . They 

allow easy connectionol an ASCII keyboard to tile 

input pon . RS 232 and 20 ma Cumnl Loop for 

teletype or other dt.,,1ce are 00 board and ii you 

need more memory there are two S-100 slots for 

slalic RAM or .,dl!fJ boards. Also a 1 K Super 

Monitor vers10n 2 wilh video driver tor full capa­
bi ty d1splaywilll Tiny Basic and a .ideo inlertace 

board. Parallel 110Ports S9.B5, RS 232 SA.SO. 

m 20 ma l/F $1.95. S-100 SA.SO. A 50 pin 

connector sel wtth nbbon cable 1s available at 

S15.25 for easy connection betwee" IM Super 

Ell and 1he Super up.anslon Board . 

Power Supply Kil ror the complete system (see 

Multi·volt Power Supply ). 


PROM Eraser 

assembled. 25 PRO I capac11y 537.50 

(w11h timer Sli9.50). 6 PROM tal>'C11y OSHA• 

UL versmn $69.50 [with hmer S94 .50). 

Z80 Microcom uler 
1 S 1>11 110, 2 MHz ck. 2 RA~ . ROM Bread· 
board space. Excellllfl t for control. B<11e Boarlf 
$28 .50. Fu Kit $99.00. Monitor $20 .00. Power 
Supply Kil $35.00. Tlny Buie SJ0 .00 

S-100 Computer Boards 
BK S!ahc Godbout Econo llA Kil 145.00 

ISK Stahc Godbout Econo XIV Kil 285.00 
24K Stalic Godbou1 Econa VllA-24 Kil 435.00 
32K Sta1rc Godbout Econo X·32 ~ 575.00 
t6K OynallllC RAM Kil 199.00 
32: O)'namic R ,1 K11 310.00 
64K Dynamic RMI Kit 470.00 
Video irlter1ace Kil 5135.00 

90 IC Update Master Manual $55 .00 

Comp IC d~ seleolor. 2700119, master itlerenct 

~uide Qo;er 51 ,0CO cross rererences . Free update 

~Mee through 1980. Dornes11c µoscage SJ_SQ_ 

Modem Kil 560 .00 

Slate of the.rt . ong.. answer . o tunlnv neces­

sary t03 compahbl e JOO baud. lne)pensi-. 

acousbc coupler plans included. 

LRC 7000 +Printer $389.00 

40/20 column doc macru 1mpac1, std. papu 

tntMite atl personal computers. 


6414032120 version s.105.00 . Op1tonal cables 
ava1l:lble 
U\C 7000 prime r lnlerf•Qe cable for Super rn 
wllh 10ttware $26 .00 

Ni Cad Battery Fixer/Charger Kil 
Opens shoned ceflS that won·1 hotd a charge 
and then Charges 1hem up , all in one kll wnun 
pans and instructions. $7 ,25 
Rockwell Al M 65 Computer 
6502 based si119le board w11h lull ASCII keyboaAI 
and 20 COiumn thermal pnntl!f 20 Chat. alphanu­
merrc d1Splay. ROM morucor. rv11y e~ndilble. 
$375.00 . 4K versrnn $450.00 . 4K Assomlller 
$85 .00. a Basic lnterprelet Sl00.00. 

Special small pawer supply tor AlMSS assem. "' 
frame 554.00. Complele Ail.ISS ui 1111n bnelcase 
with power supply $499.00 . Molded plaslrc 
enciOSIJre 10 fi1 bolll AIM65 and power SIJ®ly 
$47 .50. Speci.al Par:lcage Ptrce. 4K AIM .BK Basic, 
power supp~ calllnet ss99.00 
AI 44MS,~t " IMIS Ell 

..11n " uper pon e~ansion 
board: J lemale and 1 rrule bus. BoaAI plus J 
connectors $22.95. 
60 Hz Crystal Time Base Kil $4 .40 
Converts d101"11clocks tram AC line l reQuency 
lo crystal time base OutsL'lllding accurocy 

Video Modulalor Kit $8 .95 eowerc TV Sl!l inio a high qu•li1y monitm wio 
u C

3"ecllll0 usage. amp. lot w.1un in5'<11c 
Multl-voll Computer Power Supply 
8v 5 amp , "-1 8• .5 amp, SY 1.5 amp. - 5v 
.S amp. 12v .5 amp , - 1211 opbon . =:5v. " 12v 
are ie<Julaled Basic Kit 529 .95 . K11 with chassis 
andallhardware S4J .95 .AddS4 OOsh1pp1ng K11 
of hardware S14.00 . Woodgrain case Sl0.00. 
S1·~ shipp1119 . 

beoo preprogrammed wllh a program loaO llf / 
ed11or and e<ror checking mulu hie cassette 
read1wn1e so11ware . (relocatable casselte file) 
anolher exctusive frooi Quest. II 1ndudes rnglsler 
save and read0trl. block m(we capallillty anc 
video graphics driver with bl1n1ong cursor . Break 

Announcing Quest Super Basic- SECOND GENERATION 
A new entlanced version of Super Onie now 
avaliable Ouestwas thefirst compan~ worldwide 
to ship a luP Sile Basic 10< 1802 Systems. A 
complete lunclion Super Basic by Ron Cenhr 
including 11oating point capabr111)' W1th soentific 
no1aUo~ tnumbcrrnnoe -'- .17E"). 32 bH lnt~er 
=: 2 b1!lion_: multo dtm arrays . slnng arra1s: stnng
man1pulal10n: cassene 1/0: sa.e and load. basic. 
dara and maeh1ne lanjjuage programs: and over75 s1a1emenls. functions OBd operations . 

Enhancements Include Increased Sjleed. bulfl· 
In provisions lor Strfngv Floppy. Aoppy Disc. 
Prinler Drlve.r , 1/0. user definable command 
library and statemenl renumbering. 
Easllr adiptable lo mosl 1802 systems Ae­
quires 161( RAM minimum for Basic and° uu< 
programs_Soun:e listing lor boll! Serial and 
Parallel ll O Included 

· 
Super Bash; on Cassene SAO.Oil. 

·~~~~~-~"'.""-~~~;....--.~=~~-~-.,,.,.,..,=:-:~----.. 
Gremlin Color Video Kil $69 .95 
32 x 16 alphaln11morics aoo Qraphics: up to 8 
cOlors w111l 6847 cnlp, 1K RAM at EOOO . Plugs
1n10 S.p0< rn 44 pin bus . No high res ~raph1cs. 
On board AF Jodulator K•t S4 .95 

1802 16K Dynamic AAM Kit $149.00 
Expandal>leto32K. Hidden relresh w/ciod<s up to4 
MHz wino wall states. Addl 16K F\MI 563 .00 
Super Elf 44 pin ~~pans1on board, 3female and 1 
male bus. Soard plus J conooctors $22.95 
Tiny Basic EX1ended on Cassette $!5.00 
(adde~ commands lncludo Slrinrry. Array , Cas­••II• llll etc.) 
S· lOO •-Slol Elpansloo s 9.95 
Supor Monllor VI .I Source List ing $15_00 

Ell II Adapler Kil $24 .95 
Plugs into Ell II providmQ Super Ell 44 and so pm 
plus S-100 bus up:111smn (W1111 Super h· 
pansi<IO) . High and low address displays, sme 
and mode LEO's optional 518.00. 

Super Color S-100 Video Kit $129.95 
Expandable IO 256 x 192 high •esolucion color 
giaphics. 6847 with all display mod es compl·ler 
con1ro1Jed . Memory mapped_ I K RAI. u panda· 
ble 10 s ' S-100 bus 1802. aoao.8065.ZSOelc. 
Edllor Assembler $25.00 
(Requires minimum or •K rar EIA plus user 
s0trrce l 
1802 Tiny Basic Sou<te listing $19.00 
Supor Mon~lor V2 .1112.1 Sourc'• Ulllng $20.00 

TERMS SS .00 mon order U.S. Funds Call I residents add 6°1o tax . 
S10 OD min order BankAmerlcard and Master Charge and coo Sl 00 Insurance oplional FREE Send for your copy cl our NEW 1980 
Shipping charges wl ll be added on charge cards . QUEST CATALOG . Include 481' stamp 

Circle 287 on Inquiry card. 6\'TE 0.C•m~r l980 363 
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POWER TRANSFORMERS (WITH MOUNTING BRACKETS) 

ITEM USED IN PAI. WINDING SECONDARY WINDING OUTPUTS SIZE UNIT 
NO. KITNO. TAPS 2 x 8 Vac 2 14 Vac 2 x 24 Vac W x D x H PRICE 

T1 1 OV, 110V, 120V 2 x 7.5A 2X2.5A 3%" x 3o/e"x 3Ve" 21 .95 
T2 2 OV, 110V, 120V 2 x 12.SA 2x 3.5A 3:Y4" x 4%"x3Ve'' 27.95 
TJ 3 OV, 11 OV, 120V 2x 9A 2 x 2.5A 2 x 2.5A 3:Yo'' x 4%" x 3\le'' 29.95 
T4 4 OV, 110V, 120V 2 x 4A (28V, CT) 48V, CT, @3A 33/4" x 35/e" x 31/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 @ - 16Vdc @+ 28 Vdc SIZE W x O x H UNIT PRICE 

KIT 1 	 15 CARDS SOURCE 15A 2.SA 2.SA 12" x 5" x 4%" 51.95 
KIT2 SYSTEM SOURCE 25A 	 3A 3A 12" x 5" x 4%" 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) . .. ....... 66.95 
SPECS: + SV @ SA REG UL, OVP, - 5V @ 1A REG ., + 24V @ 5A REG., SHORTS PROTECT.OPTIONS: 1. REPLACE + 24V BY + 12V 
IDEAL FOR 2 SHUGART 801 1851 ORSIEMANS FOO 1-00-81200·8 DISK DRIVES & ROCKWELL AIM·65 2. ADD ± 12V @ 1A, $10.00 MORE. .. ' .. ' .- .. . .. . .. . . .. .. . . . . . • •• +. • . . 

SUNNY INTERNATIONAL SHIPPING ADDRESS: 
MAILING ADDRESS: 	 122129(TRANSFORMERS MANUFACTURER) 12 S. VERMONT AVEP.O. BOX 4296 TORRANCE, CA 90502 . . VISA • TORRANCE, CA 90510 (213) 328-2425 MON-SAT 9·6 

3 ALTERNATIVE INTERFACES 

FOR THE TRS-80 


Save by purchasing only those uni ts into a ful I t imesharing terminal, 
that meet your needs. Wan t a Pare. l ie! choose the Chatterbox. Interested in a 
Printer or RS-232-C Seria l Port, choose Di sk Controller plus additional 
the Comm-80. Plan to turn yo ur TRS·80 memory, choose the Disk-80. 

CHATTERBOX ... 


... . 
.._._, . 

•300 baud orig inate modem 
•Centronics printer port 8-bit 
•RS-232-C port (50- 19.2K baud) 
• connects to keyboard or I. E. 
•received data automat ically 

routed to printer ports 
• inc ludes termina l software 
• only $279.95 complete 

ALL INTE RFAC ES ARE RADIO SHACK' 
HARDWARE AND SOFTWARE COM· 
PATIBLE AN O CARRY A 60 DAY 
WARRANTEE INCLUDING PARTS AND 
LABOR. ALL UNITS INCLUDE USE R'S 
MANUAL, POWER SUPPLY & AUXILIARY 
TRS·BUS CONNECTOR FOR FUTURE 
EXPANSION. 

DISK-80 
n; 

•d isk controller (4 drives) 
•hardware data separator 
• includes 16K of RAM 

provision for additional 16K 
•buffered TRS-BUS expansion 
connector 

• real -t ime clock 
•only $329.95 complete 

COMM-80,,. 


-·• RS-232-C port (50· 19.2K baud) 
software/hard ware selectable 

•Centronics printer port 8-bit 
•connects to keyboard or I.E. 
•chain up to 16 units 
•use with I.E. for 2nd printer 
•includes terminal software 

•only $179.95 complete 


To order call (5161 374-6793 
or write: 	The MicroMini Inc. 

917 Midway 
Woodmere, NY 11598 
Dealer inquiries invited. 
I R!ii..flO 1'1. •u d1tm.1rl ot r.indii Corp 

http:50-19.2K


FOR TRS-80' 
CCl -100 
CC l-280 
CCl-800 
For Zenith 289 
CCl· 189 
Z-87 
DlSKETTES -

Maxell 

40 tra ck. 102K Byles . Includes power sup­
p ly and TRS ·80 " cornpal1ble silve r 
enclosure. Ready to p lug-in and run the 
moment you receive i t. Can be in1erm1xed 
wi th each ot her an d Radio Shack drive on 
same cable. 90 day warranty. One year 011 
power supply. Avai lable for 220 Vac 
150 H1) operat ion Exlerna l ca rd edge 
inc luded. 

5 ' .• ". 40 Track ( 102K Bytes) fo r Mode l I $314 
5' • ". 80 Track 1204 K Bytes) for Model I $449 
8" Drive fo r Model fl ( •;, Meg Bytes) $795 

5'' ". 40 Track ( 102 K Bytes) adcl -on dr1v $394 
Dual 5' •·· add-on drive sys tem $995 

Box o f 10 (5', "}- w it h plaslic library casP 

S30 BASF or Verbatim S24 
S" double density for Model l l (lJox o l 10) 


CLEAR PLASTIC CASE - Holds 50 diskelles 


DISK OPERATING SYSTEMS 
PATCH PAK 11 4 by Pe rcom Data 
CPIM for Model f. Zenith $145 • 
NEW DOS Plus 
NEWDOS 60 

COMPLETE SYSTEMS 
ALTOS 64K . DD. SS. 2-Drive. 1 MB 
APPLE 16K 
TRS-80' Model 11·64K 
TRS·80" LE VEL 11·16K with keypad 
TRS-80 • Expansion Interlace 
HEWLETT PACKARD HP-85 

for Model 11. Alt os 
40 tra ck 

ACS8000 ·2 

ZEN ITH Z89. 48K all-in -o ne compu1e1 
ZENITH 219 
TELEVIDEO 9128 S698 912C S698 
ATARI 400 $489 
APF Game On ly $99 
MATTEL INTE LLIVISIO N 

MONITORS 
LEED EX 
ZENITH 
SANYO 
SANYO 
SANYO 
SA NYO 
APF 

12 .. B&WV 1tleo 100 
13 " Color 
9 " Be W VMll509 

12· B WO M5012 
12 ·· Green Screen DM51 l2 
13 " Colo r D M C6013 
9 " 8& W TVM·lO 

S36 

$19 

s 8.95 
$169.00 
s 95 .00 
S135 .00 

$3395 
$968 

$3499 
$689 
$249 

$2790 
52440 

S735 
920 8 $748 920C S748 

ATARI 800 S747 
Comple te Sy s tern 5499 

$229 

5129 
5379 
5155 
$210 
S215 
S375 
S139 

TELECOM MUN !CATIONS 

CAT MODEM Wr>rks -;~rnP ,1,; Rarl ofl St1;i~k l"h'11110111• l111nrl;w•• 11 S 146 

D·CAT HARD WIRE D DIRECT MODEM S199 


COMMUNICATIONS SOFTWARE 
CCl ·TELNET VERS ION 5: A corrnmrnrca tron packape whrcll 
enal) I s m1crocompu ter users to comrnunrca te bolh w i th la rqe 
rn;m1l ra111 es ancl other microcornpulers Cornpletelv CPIM compat•· 
l1IP Multiple co1nmumcat1on pro tocols supported . $149 

INTE LLIGENT TER MINAL SYSTEM ST·60 Ill : Ena lJles i:l TRS-80' !(1 
i!Ct as a dial-up term 1nc>I on any l ime st1arinq ne1work S139 

16K MEMORY UPGRADE KITS 21orS82.50 $43 
200 ns lor TRS-80 · . Apple II . (speedy)· Jumpers 52.50 

PRINTERS NEC Spinwriter 
Letter Quality High Speed Printer 
Includes TRS-80" in terlace software. quick 
change pr int fo 11ts. 55 cps. b1direct 1ona l. 
tiigll resolu tion pla it ing. graphinq. propor­
t iona l spacing : R.O. S2395 

R 0 wi l h Tractor Feed 52575 KSR wrth Tractor Feed 52950 

C.ITO H Starwrite r. 25 CPS. daisy wlleel printer $1895 
C. ITOH Starwriter II. 45 CPS. daisy wheel prn1ter S2195 
LellClr qua lity printers . Use up to 15 · paper. 1 yea r w;irrantyon 
parts. 3 111onlt1s on labor. Pr opor1 1onal spacin g and IJ ich rect1onal 
pri tmQ. Same as VISTA V300. 

779 CENTRONICS TRA CTOR FEE D PR INTER S969 
Sarne as Radio St1ack lme prmter I 

737 CENT RONI CS FRICTION & PIN FEED PRINTER S795 
n x 9 proportional ancf 7 x 8 mono spacing 
Same as Radio Shack hne pri1iter IV 

730 CE NTR ON ICS FR ICTION & PIN FEED PRINTER S595 
7 x 7 mcilrix Sarne as Radm Shack li ne printer 11 

P1 CENTRON ICS PRINTER Sarn -asRaclroShackou1ckp11n 1"' S269 
PAPER T IGER (IP440) lnc lur1es 2K buffer and graphics option $879 

fl P460) Bidirectional . 160 cps. g raphics and 2K buffer 
Tl·610 F;1s1er lh ;:ir. Rad io Shack lin!' rnnt!'r Ill ParallPI and 

~<'1 1;il wJl RS-llO ' 1111" rt ;ic!' sol lw:oJr!' wlu I ~asP. & p;1pt;r 11;iv 
Compressed p rint. vertical fo rm contro l 

OKI DATA Microline 80 Friction and pm f ecf 
Trac101 Feed. l11ct1on. and pin feed 
Microl ine 83 B idirectional. 120 cps. \Jses up lo 15 " paper 

EATON LA C 7000 + 6<l c lumns plain paper 
ANADEX DP -950010 1 S1350 DP·8000 

ACCESSORIES 

$1075 

$1569 
$1865 

5545 
$645 

$105 0 
S289 
5795 

HEAD CLEAN ING DISKETTE: Cleans cfr1ve R adlWri te t1ead 111 30 
sccuncJs Spcclf y 5 ', " 01 8" S20 ea /S45 for 3 

FLOPP Y SAVER : Protec ti on for center holes of 5', .. floppy disks. 
l11s1allat1011 toots and 1mas for 25 cl 1sk ttes. 5 11 .95 

Re-orders of rings only 5 6.95 
EXTE RN AL DATA SEPARATOR: Ehrnmates data ~0para11011 prob· 
lc•rns (crcJ Improves 1el111b1l1ly Tl11s pluq 1n u111 t comes ful ly 
as:;ernbletl and les ted . S 29 .95 
Z-80 SOFTCARD: You• key to so ft wa re cxpans1or1 The p lu(l ·Ln z.sn 
Soltcarrl transforms your Apple into a Z-80 while keep111q all Ille 
lien 'fits of tt1 e 6502 Cornes with CP/ M 111 two disk formal. MBASIC 
<Hlfl GBASIC. lull clocllmcn talion anrl ut1111y prowarns. S339 
RF MODULATOR : Adapts v1cleo to TV S 35.00 
rRS-80 & OTHER MYSTERIES S 18.95 
NEC SP INWRITER TH IMBLE $11.95 RIBBON S 6.00 
CCS CA RD S: Pa1al lel or serial printer 1n1erface cards S115.00 
RS232: 1-' o r Radi o Shack l11terf<1Cc S 84.00 
TRS232: Teletype curren l •oop out put 110111 casse tte port S 49.00 
DISK- DRIVE EXTENDER CABLES: rls all rn1n1-d 1sk drives 

s 16.95 
SIX (6) PRONG ISOLATOR : IS0-2 s 54.00 
AC FILTER /6 PRONG POWER STRIP s 39.00 
DISK DRIVE CAB LES: 2 dnve 529 .00 4 llriv 5 35 .00 
DUST COVERS: TRS-801Apple s 7.95 
PLAS TIC DISKETTE HOLDER: For 11nq tw1cler. l1 olrl s 20 s 8.00 

For lasl del 1ve1y. send cert 1f1ed c11ecks. money orde•s 01 cf1rcr.1 t1;m k w11F. trcinslt>rs Pers0nal or com11<1rw c t1,,cks •(;ttu11r I vo lo lhrPr' 
w s to cleac 

DEALER (NATIONAL/INTERNATIONAL) 1Nau1R1Es INVITED Send for FREE Catalogue 
TO ORDER CALL TOLL FREE 1·800·343·6522 
TWX: 710-348-1796 Mcissachu. r? Is Rn<;1clen ts call 6 17·2<l2·336 JThe CPU SHOP 

5 De t r Row. Depl. B 12M Mcissachu<;Pll S RPs1den ls cic lcl 5 S<1lcs T.1 x 

Chailes to wn Massachusetls 02129 . TR . ·80 IS il r;in1 ly Cnrp111a I1on 1 1 ( jpin;;rk VISA' 
-Hr1urs l0AM·6PM 1EST) 011.-Fr1. !Sat til l 51 -, , D1gr1a1 RPse,11cl1 

Circ le 290 on inquiry card. 
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WE HAVE 

8039 

MICROCOMPUTERS 


NEW PRIME PARTS 

• TI MER APPLICATIONS 
• CLOCKS 
• SYSTEM CONTROLLERS 
• KEYBOARD ENCODING 
• 5 VOLT SUPPLY 6MHz 
• ETC. 

SEND CHECK FOR 

IMMEDIATE OEL.lVERY 


1-5 $19 6·25 S15 

OVER 25 $10 
MARSHALL PHILLIPS 

U.S.I., DEPT. 37 

10324 S. DOLFIELD ROAD 
OWINGS MILLS, MD 21117 

(301) 363-3000 TELEX:8-7675 

Circ le 291 on inquiry ca rd. 

MEMOREX 
Floppy Discs 
Lowes1 prices. WE WILL NOT 
BE UNDERSOLD!! Buy any 
quan~ry 1-1000. Visa. Mastercharge 
accepied Call lree (800)235-4 137 
for pri ces and inform ation. All 
orders sent pos1age pa id. 

Ci rcle 294 on inquiry card. 

64 DAC S-100 Card! 

Fe1turc1~ 

only 
5529 

A.tsm. & 
Tesi.,d 

• 64 out put channels from 3 ii ngle- mu.111plucd 
8-bit digit•l ·to·•ri•log canvcrtcr (DAC) 

• 	 High dcn•ity/Low <O•t: Sll.JO p<r channel 
• 	 Computible with •ny S-100 Bu• system 
• 	 On board refresh Sa\'cs 1.hir ~:yslcm ·s proccuor 

from lhc n~ro to oonlin uall)' upd:a t.e e.a-ch 
channcl 

• 	 ;1; .4'1. absolute aecuraoy 
• 	 OptiGns include; rut non-m uJtiplcxcd 12-bit 

01'C and/or 1()-bit digi11I output Port 
• 	 Pcrfcc·t for home, labora1ory. o r el·-cctronic 

mu.sic aipplications 

Op<r.i Lions ManuAI - $5.00 
Check or Mon~y Order 

Otg11ai1 Mul11·M!<J11I Control 
2l38 Pauor$0n f1 .2' 
Eugen~- OR 97•0'5 

Circle 297 on fnquiry card. 

BUY, SEL L OR TRADE ALL TYPES OF 
COM PUTER EQUIPMENT AND SOFT· 
WARE (pre-owned and new) among 
20,000 readers nationwjde in BIG 
(11x14.. ) pages . Classi fied ads are 
only 10' per word and are indexed for 
easy and last location. Subscripl ion: 
$10 a year/12 issues . Money back 
guarantee. 

r:::cmt=iLJTE!R SHOPPE!R 
P.O . Box F-14 


Ti tusville, FL 32780 

(305) 269-3 21 1 


MaslerCharge or VISA orders only . 

Call TOLL FREE 800-327·9920 


Circ le 292 on inquiry card. 

SURPLUS EL ECTRONICS 

ASCII 

TRS·80' COMPATIBLE, IBM 
SELECTRICa> ·BASED 110 TERMINAL 

with ASCII conversion Installed: $645.00 

Many Ot~er llems Available: Tape Or lves: 
Cable; Casse11e Orlves; Wl<e; Power Supplies 
(5 volt 35 amp. others); Ol3plays: Cabinets: 
T<anslormers; Heat Sinks; Printers: Com­
ponents. 

Send lot Free caratog 
WORLDWIDE ELECTRONICS, INC. 

130 Northeastern Blvd . 
Nashua. N.H. 03062 

Pho/'19 orders accepted using VISA 01 MC 
Tol l Free t-800-258-1036 

rn N H 603·889-7&61 
"TRS·BO •s a trademark or t~ Radio Shae 

Division or Tarl(jy Corpornhon. 

Ci rcle 295 on Inquiry card . 

FIFTY BUS SYSTEMS 

32K 6800s lrom..... . .. $1694.59 

32K6809s lrom........ $1844 .69 


Inc lude: Cttassls, CPU. 32K Stat ic Ram. I/Os 

Fully Expandable 


2114L 300ns STATIC RAM CHIPS .. $5.90 
FA CTORY PRIME :;:;::.::-.,:;.;::;:""~"" 


Ada 15 00 ltitJ::llng ~ Otdtn Ufdlr~.00 


32K STATIC RAM BOARD 
FOR THE SS$0 AND SSSOC BUS {SWTP ote.) 

• SS50C Ext•nclod Ad~rt!SIOQ I....... OiH-) . 

• 4' s.e~i~l e- 81( bb:ks • Low pG1111-.r 2' 14l RAtAS 
• Socketed lor 32K • w111e Pr01ect 
• GolrJ 811.S Cotmectors 
16K ...................... $328.12 

24K . . .... . .. . . ... . . .. . .. . $438.14 

32K . .......... .. . .. ... . . . $548.15 

Prtorl&..'lllr1HI, Of NI ~,ON... bdol..il5iJ.nOpr~onOUI 
ClrOlla· fll'IQll o' Boatd1 &nd Sy1 em1 f0t thll ~rss50C 
BUS 11\Chldh"tf OUf UHIOUE IO t; 14 VIDEO 19'.0AllO,. Md OUt1 
A.C Powet' CMt,OI ~OduCH '°' all c.omout•ra. 

1337 w. 37tn Place • Chicago, IL 60609 
(312) 927·5510 • TWX 910·221-4056 
Tiie Companv lhal d111/v11rs. 
Ou~lfly Elec tronlc procucts since 1975. 
G1M11• an:i G.ttosr• att Raonterta T1.1dM1.1rks ol GIMIX l"IC. 

Circle 298 on inquiry card. 

Acoustic Modems from 

Metaresearch 


~ 
MA-50 

• A.nswer 1origma1e •Originale only 

• Bell 103-113C0"1J).!tlb e •Cryslol-con1rOlled 

• 1 11~" assembled • 
1 119~ a$sembled 1'9f' 111 

BOTH UNITS FEAlU~t : 

•Rates tom baud, RS232 imerlace. hall·lull duplex 

• ~uggfd ~-ood &melal construcbOn.531el)•1tC ,.,.~I mslc:cmer 

• 1-year ~·auanly on assembled 001ls 

METARESEARCH 
1100 SE l'loodward SI..Porlla•d.OR9l2ll2 
(503) 132'1712 

Md'1" sb1pp1ng& haAOhn~ . V1sa. MCaccep1eo 


Circle 293 on Inqu iry card. 

80X24 VIDEOTERM'M 
7X9 MATRIX DISPLAY FOR 

II® 

JO columns by 2.t ll•nes with easy to t(lad 7x9 do1 marru:, 
uPClt• antJ lowor cau wl11t desceqders using. shlll IOC.: 
leature • 1K Urmware ' nco.por"1CS PASCAi.. :and 81\SIC 
orl)toealls so usor ls not reQulted lo e.nre1 machine 
1anguage- ptGQrams or ctu1nige PASCALS. M i'Sc Into 01 
Goloir:y hles • Compalible w~t h a11APPLE11 f)CriJ)ho•als 
so user won 'I naed new software palches tor lu1urc 
sohware prodvt-IS • Crys1a1 conlrollec;t ~ot t:la<:-.; tor 
e:.c-ellent C.h.IHIC:U!'r stablhty • VIOEOTEF:IPJ.. 1$ 1ne seme 
s.•ze as t,rie AJ>ple language CA•d and powor c;on:i.ump 
Hon Is '1alc9 ~o a ml.nlmum lhrough ltie use o-rCMOS and 
~ 0·111er po·,,,.flr .jjf!1¥iClll$ • Cl'lar.o:c lor sol Cin be uis.e-r ct&­
lln.able up 10 ai ma,lllmum ol 128 stmt>o•s ot 8.t.16 dOI 
m1trix- ron1 • D~wlay conuol ch:irac'e' m0<Ht .tind lo.u 
"St8'\d1rd dl$~1lly I0111i~tswn1ro•1ed b't' escape Ml'Quen. 
c.e'.j • Buli11 In •l'J M pen cap.abillly • tnvei:Se d1!Jp.lay 
moaa • S0.'60 Mlcpe.r;)HOn • Soc.k.o· l ~on a.1 1 1c ·~ 

Pfll CliWllft.owlgt1phkf'.PROMU4.S
0,,ftONS.· Gr• phlca l!PAO M lln• a..,.l:U 

~-
~....T} -

VtO(OSW\TCHll'LAfE,lfH.,lt ~ .....:...._._ 
l11o t:: •H •lo4 lo i;:hooa. berlliHn 

~~~lU~..I~ ~~ YICllOTtRM 112 1111 %:
1 

'tlt)lJI 1'11 N, W. OOIU _..., CC.l'•r• llla... OR; 'tr))Q Photle llo0ll 1M.O!.H 

Circle 296 on Inquiry card. 

The best choice 
in mainframes ! 

e .S:100CAJllOFfllA..-..E e AXIAL BLOWER 

e ll M».t 1r ClllT MOH1TOR e AS:s.CMBLf;D IL- TUTfO 

• 1&AN# roinc11111 SUft'l 'r/ • flEAOV .fOA VOUfl C..l\DI 

e 	U'rt I« & LOWl!!lll USC e NEW LOW "'RI.Ct 


..QI «Y DOMOS $855.00 


ooO INFINITE 
1M 

11t I!. SlfU1WM IDGE,MEl.OURNE, FL 32001 - t 3051 7N l!tll 

Circ le 299 on Inqu iry card. 



Are yo u forced to drive from store to store hoping 
to find the computer products that you want? Do 
you have to wait week after week on a back-order 
with other mail order supp liers? 

Instead, why not relax and shop at HobbyWorld. 

We 've become the nation's largest mail order 
electronics supplier for two reasons. We car ry 
thousands of high quality, competitive ly priced 
electron ics products in stock and we ship 953 of 
our customer's orders complete, the same day we 
receive them. 

(800) 423·5387 (in United States) 
(800) 382-3651 (in California) 
(213) 886-9200 (Local/Outside USA) 

HobbyWorld

Electronics, Inc. 

19511 Business Center Drive, 

Dept. 812 


Northridge, CA 91324 

Circ le 300 on Inquiry card . 

So stop wast ing your time and send for our FREE 
forty -four page catalogue containing l,C.'s, semicon­
ductors, computer boards [, kits, software, books, 
toys [, games, disks, printers and much, much 
more .. .To get your catalogue either circ le our 
reader service number, call us toll -free, or fill out the 
information below and send it to HobbyWorld today! 
If you live in the Los Ange les area stop by one of our 
HWComputer retail stores: 

In Redondo Beach & In Norlhridge 
230 I Artesia Blvd. J 9511 Business Clr. Dr. 

NOTICE OUR DIFFERENCE. 

FREE HobbyWorld Catalog 

Name 

Company_____________ 

Address 

City _ _________State,___ 

Zip _____________ 


BYTE Dec•mb•r 1980 367 



THE~iiil--~ 

COMPUTER PENDANT 

A gr-eal Chrl1tmn fi1HI ldH 
.cinel 91e.a 1 wily 0 1 ll.!'111n9 ) 'OIJt 1nl(!4Ml.S [)e ~nO'.'l'R 

h"' Yl":JJ'5 ;).90 =-uch :JI 1e~1 was ufl•ma;•naOlc 
TQd;\y tt"t; lNl'M'IOIOQy 1s ;rainsro1 m1nQ our kl.·i;~ 

and trie sooiety "-11 11...e "' 
;he 'Hhll<l" CCfamtt an~ ~·U I/ p:iCk.:-tge 

~i 1 ~ rai~ls anm11ton wr*. 3 close~ looil tih'eals 
lhtt L., ~ r 11:c:1ey .;mll J'.11ec is1on 01 IN!' s ilicon cucwt 

Tl ,. JlJg'1-1CCti Sym:.ol cf ln.tt :WVt'nllUS 
is ii qenLJ-n.o or[X)Jct or lh{" micro-~ .:c1roo1c. re'l'Oiu1ion 

Pund .. nl .av.a c e an 

r,otd l)i.."llt'l:l c,.,..,,.. 5 12.50. golCI h chain $ 19.95 


1.t.K .g(NO cna1n S8S.00, or as ii s11c:;k f)m $9.95. 


Sund ctux.k 01 m.oni0y O•der 
pl u$ s.1 ~ postQg-e aM hanelllng 10: 

HIGH-TECH JEWELRY, 3 CANTER BURY RO. 

ISLINGTON, ONTARIO. CANAD A M9< ~B2 


CALL <! 6-233-2800 


Circle 301 on inquiry card . 

dbis YOUR HEADQUARTERS FOR 

..I lllENllFll 
SALES · SERVIC E ·SUPPORT 

THE EEST ew YORK AREA PR ICES 
ON ALL OHIO SCIENT I FIC COMPUTERS 

- LOCAL USERS GROUP ­
BUSIU~SS AND PERSONOL SYSTEMS 

PPCr•s~ 1<:~J·L :ms n : ES~ SOF ·...iM•E : 
,•::;t<>I"~ 1"10111~..,.i[1.1 :Jlc!J : 

[n-.u.-r:.ured 9·.ia1et Ac.count I ng 
ln 1J t;!'n1 r;if"(/ ln'¥o lr:ing I:)(porr ~~l'\agEf'!'lent 

l·~.ti flng 1 1 ~ 1 Pi)yroU 
1'..i;c;otm1"'". P.c<.:~iv~lble ~ccoun t '!'i Payi:lb ' "' 
1-'..!!'l!Jal 'S i.J'V.Jl l.!l Cilc :.io r: onJ I CI~ . .• ' . •• s.3 5 

"JSC •WMLAfiL[ : 
" (a1or. Lfi,: JnOO ~ Pl~ln Poper Pr-In t el' . .• D 5l . 
•r, 1 id:o1.l Mic.r e l il'ID .ec Print r · 

uppe' / lo.fer" case . ~ raph I-cs . ~n·1 popcr. 
so f 1111i11 r .rt •,r1 l cn;: :~blf" pr hit •.lze••• • • , • • IJl15 , 

M~SHRCl~ARGE & YI SA WELCOHE 

DC"!i •gner~ & Bu11den ot Jnfor1n;mon SySiems. Inc . 

Ooc M.:1yf,,1 f li'o..lO • E.i!Hche!.1et , New York 10707 

(914)779- 5292 (212) 933-4170 

Cfrcle 304 on Inquiry card. 

CONVERT ANY TV 

TO A HIGH QUALITY MON ITOR 


• Hot Ch assis or Transformer sets* 
• 64·80 characters per line 
• BY-Passes tuner & l. F. 
• Normal viewing unaffected 
• 	Safo-EasY kit ins t a llation 

ACVM HI-resolution $34.95 ppd. 
~ Referenced to ueu tral 

V.A.M.P. I NC. 
Box 29315, Los Angeles, CA 90029 
Calif. Res idents add 6% Sales Tax 

6800 Micro Modules 

Circle 302 on inquiry card. 

TERM INAL 

DATA 

CORPORATION 

MODEL 12DO RS -232 DATA SPllTTE fl 
available in Im fo1m 

M ode l I 200 K g~..,es 1he ECrnl1n:il or m1cro ­
proccssor use r a s.econd imerlace 1o r a p rin tec 
plo tllH, CttSSB UO O• utpe drive . II opern rn s a• any 
speed & isola1es tho 1wo ou1 1Jut Oo1,1 1ces f rom 
each o ther. whtle providing 2 RS-232 mrnrfacos 
1rom the torminal or m1croproces:s'01 . 

Tho ki t co11s 1s ts ol 3 RS -232 connec1ors. 
primed circun board , all necessary componon ts, 
endosure. mounun.g hardwa re & assembly in ­
st, uct;ons . $67.00 

w1ite or coll 

TERMINAL DATA CORP . 
11878 Coakley Cir. 

Rockvi lle, MD 20852 
13011 881-7655 

Circle 305 on inquiry card . 

ATARI . OWNERS 
" SCREEN PRINT INTERFACE 

OblO " hOfdc"I"!' al ony saeen imcl9' 

(giopllla ond / Ot 1ul) on .in. o 

lllfNOOOM 200 Ot IOS 00 Poper 

Tiger prlnlor Simply OllOClh 11"11 WP· 
plie(J, paroli.I ptlnlllr ooOM OM I~ 

"""''"""'" 11om COSS6"' (m<l'I bellOnsll!Ttld 10 Oi31<). OOIOln 0 --p1c111w 
al "" ween on you• priri191 u..,., 

dlflCI (Cllll7) Ot 11'0gtOm (X!O) 

con~ol WM.$ In oll gtOpNal IUI 

mOdaS OS wtll OS ll'RINI ono UST ·-p-" 

Only$139 
co111omio 1Mi<lon~ ooo 6 '\ 10• 

ATARI .. a·~ noo.inork ol AIARI. '"" -

MACROTlK)NICS, inc. ® 
1125 N _Golden Stale Blvd . I Suite G 
Tur lock, CA 95380 IA) ~ 
(209) 667-2868 1634-8888 ~ 

W• •'• e:rf)e1 ~•"C:'l'IQ '•'•piton•
dU,jtr.trtl• S, tl'••t• .aie• p flJ'foQ, • 

STRUCTURAL ANALYSIS 
SOFTWARE 

For TRS-80 and North Star 

Computers 


SPACE FRAME lfinilB fl1rnon1 - S1iffn"' M1thodl 
i~ ff..,t, Pie,,. frern1, S(>m Truu & Floor Gnd1 
Dilk Ymi>n 1:100.00 Cm1111 Yorsion 11011.00 
TRS-60 Modalll 1400.00 

piUSp<Jlllil 

~ tMoth od ol joinU >Olution ol Commoo Trauul 

Oisk Vinion I SO.DO c....111 vo"ion 1so,oo 
plus po111ge 

UNE•R PROGRAMM.ING !Simp1t_, Motho61 
Dir\ ~tr-1 60]0 Cunno Ymioo 160.00 

"'"' pDllOQO 

ENGINEERI G ANALYSIS 

SOFTWARE 


E23 Avon Drive West 

Hightstown, NJ 08520 

Phone (6091 448·3445 


In Cali lomia Contact: 
MlCOPS INC. 

421 Royale Park Dr. 
San Jose, Ca. 95136 

Phone (408) 629- 57 16 

Clrcle 303 on Inquiry card. 

( BIRD ),."' 

Versatile In terface Periphera l Board 


Serial / Parallel 110 For The Apple 11 


SlRIAL f!ATUllES; S"t'""'" B>ml lh•~ ~<le<• • 
50.10 .2 K O.aud • Cr>·s.ul Contrull<·d • J1.H1i.il ~t· 
l,i n Conn(ICIOr Stra pp•~ • RS2l2 

rARl~ L LE'. l FEAT RES: C n1ron 1~' t.'l tnJ)~1tiblL· • 

Full l.J J>in I 0 Conn«lor S1r.irpm,t; • I('! I 0 Lint•"' 
+ ~ J-1.l:ndsl-i.J kt'!!. 

ALSO: lSo By«• On B''""d R,1m • AU COLD 
Conn1:cton tSod;.ets • o Foot J-a Conduc1t..Jr n1bh1.1" 
C.>bl<· \.'11th Ccnt101,i('<t. Comp.ilibh.· C..,nnL'CC(1r • ·' 
Fi.>ul St•n3I R~bbon CJ:bLC' \Vuh M;i.11.· Dll25 Cunn\.'( · 
tor • 90 D.ay UmitOO \.\rarrn nl )' • o,~(lll1H.,'IH. 1 lwf\ 

WLth Driv'°"r SLlfh,•.are-

SMS • vrr Sl o9.95 o A & T 

Shlppii'IJot 1\dd 2.0 '~· • Te-x.Js Rl"~itfrnls 1\d~I S·~· 
S.•11.'S Tax • p,,)rnwru U)' ht'cl.. Cl1 .\ l"ncy OrrJl·T 

orno. BOAllDS 
Soulhwrst ~ tn M.it n.age me-nt Sicr'\•icc.;,. Ltd . 

Uo). 727i A use in Tc->...is 787 1:! 
Ph o1"' Sl2-J 27- 18J"' 

Circle 306 on Inquiry card. 

J and 5 Carnpu1~r5 
2247 Shetland Road 

Uvermore, Ca. 94550 

SCOTCH brand diskettes 

t40-0 Single s1dE!d <r box oj 10 532 50 

74 1 -0 Oouble d<>nsi1y a· oox ol 10 4B 50 

743·0 Ooublo density Ids 8" box ol 10 65.00 

HEAD CLEANING DJSKETIE 
S" box ~ 5 	 $25 00 

ATAR I 

400 Compute' _ __ $441 00 

800 Compu!e< 607 .50 

TEXAS INSTRUMENTS 

99/ 4 Consolo 575'1 00 

and more ... send •or our cata logue 


California residents add 6°4 sales tax 

All o rders. add 3"~t. shipping and handling 


Circle 307 on 1nqulry card . 	 Circle 308 on inqu iry card. Circle 309 on Inqu iry card. 

http:J1.H1i.il
http:Cr>�s.ul
http:11011.00
http:1:100.00
http:i.J'V.Jl


Department B 
11 17 Conway 
Mission, Texas 78572 

[II) VISA . 

' ... 

'"'' ..)__! 
/ Color Computer 

Modol 111 

SAVE 
.. ';'~ 

ON 
' 

,: :~..· -:t::· -" -- . - ~,..... 

·.: from 

Pan American 

Electronics, Inc. 


A ftad1e lhaek 
" UTH ORIZ EO S A.LES C Er TE R 

We Have 
DISCOUNTS 
FREE SHIPPING 
and a 
TOLL FREE ORDER NUMBER 
800/531-7466 
Texas and Principle Number 512 / Q81-2765 
Telex Number 767339 

BYTE D«cmb<-r 1980 369Circle 310 on Inqu iry card. 



TRS-80 SOFTWARE 

FOR 


STOCK INVESTORS 

1. 	Technical Analysis 

*Price Cycle Forecasting 
*Moving Averages 
*Momentum Analysis 

($89.95) 
2. Portfolio Bookkeeping 

($39.95) 
Call or write for further 
information. 

AMPERO SOFTWARE 
PRODUCTS, SUITE 12A 
5230 CLARK AVENUE 
LAKEWOOD, CA 90712 

(213) 866-3783 

Circle 311 on inqu iry card. 

OHIO SCIENTIFIC 
SOFTWARE 

I Pharmacy I 
Complete backend system : New & Refill 
prescriptions. Wellare, 3rd party billing, 
Welfare reports. Daily script reports. in· 
ven\ory , custome< lo9s and much morn. 

Oil
IProduction I 

A program designed to keep track ol all 
phases of the producers activity in a Oil or 
Gas well. Keeps totals on barrels. MCF's, 
expenses. deductions. and taxes in· 
cl\Jding Windfall. Prints checks for in· 
vestors and landowners. 

CALL FOR PRICE AGREEMENT 

TURN-KEY COMPUTER 

424 E. Cotton Lon9view, TX 75601 


214-753-8719 


Circ le 316 on Inquiry card. 

PRINTERS 

MICROTEK MT·80 


- S usrsm OUR PllCI $175 

-P usr ms OUR PRICE $685 


OKIDATA MT-80 

usruaq OUR PRICE $650 


8ASE2 MODEL 8008 

utr sm OUI PRICE $515 


· ~11.lSI ADO 1'4 TOR S&H ro ORDU ' 

TfCffNICAl INNOVATIONS II P.O. BOX 803 DEPT. 8 
fflllSBORO, 01 97123 

503-648-6423 

Circle 312 on Inqu iry card. 

XREF • XREF • XREF 
XREF is a high-speed cross reference 
uli l ity lor Microsoft BASIC programs 
under CP/ M" 

• 	 Ex1rac1s an program branches. 
va11ables. and l ine numbers. 

• 	 Prints sort ed report to CON:. LST:, 
TTY". or DISK. 

• 	 High performance-@ 2MH~ . 8K pro· 
gram XREFed in less than 1 minule. 

This sorted cross reference is an 
exlremely valu<1ble lool for debug and/ or 
documenlalion of MBASIC programs. 
Takes programs apan so you can see 
how lhey tick . Greal lor making fool· 
proof addi l ions or cha ng es 10 undocu­
menled programs. Supplied on 8" single 
dens11y disk . 

Send S30 in check or money order to· 

MICRO TIME 

Box 23033 I Richfield, MN 55423 


'CP/ M- Reg TM . Digital Research 

Circle 314 on inquiry card. 

INTERFACES FOR APPLE 
by 

TEXCOM 
ENGINEERING ASSOCIATES 
•R.S-232 Scrli1I hi lc rfoce - S99.9S 

I t :i. c (t..,.·arc sclcctublc bu ud ro tes from 
SU 10 19.200 baud . 

J Progrommable h11crru ~·u co n tro l, word 
lel\glh , number of .stop bib ;;uld parity 
l'\.f' lcc~ . 

• Dunl ParnJl c l lntcrrucc ...... $89.95 
J T \..•o 8 bit 1mrnllc l por-ts 
I T\..'O 16 bil progrnmmabk 'nh'.n•a l 

t im r'.S 
I 011c ~c·r'i~1 I ~·1ul"I 
I ProgrnmmaUlc i n1 errur1• t"ontro l 

• 16 Ch A·D Com·1;.~dc r - S l4lJ.95 

• 1ntcrfan·s il rc rul l)' duc-unu:nh.·11 

• r\ dd S5.00 fo r )Orlwn r ~ drlveor~Jdcm<•S vn 
disk or {"OS.sc Uc j.sJ:>edfy w hen 
o rdeodng,. 

• uSl{Hn in l crf11C("~ tind ~ortwn•\" uv~u~_1 lllc . 

Tfu_·~~ au rm.f/~~rrnrrir qrAaf11)• booo rds ~·uh golJ. 
plm..~<1 c:mmt•crors arJd au f~1UJ• as.semltJl-..~ 011d f~.lNJ 

To orJe..-, send c heck or MO to: 
P.O. Box 2.a..+72 , ltousto rl , TX. 77D L3 
Phon(' : tf I 31.J5H·J7iW 

Circle 317 on Inquiry card . 

S·100 VOICE 

The ARTICULATOR board allows 
you to 	 record, store, and 
playback any vocabulary on your 
S-100 computer. Input speech ;s 
digitized by the ARTICULATOR 
and sent to the compu ef ~ia an 
on-board port for storage at 1K 
to 2K byles/sec. Th is data is then 
sent back from the computer to 
the ARTICULATOR for very high 
quality playback. On·board VOX 
switching minimizes memory 
storage requ irements. 

PRICE -	 $319 A&T 
AVAILABLE NOW 

Quint rex, Inc., 9185 Bond 
Shawnee Mission, Ks. 66215 
(913) BBB-3353 

Circle 313 on inqu iry card. 

Desk Top Computer 
Th is un11 1s a comi:turnriz~ Etec11onlc Soc re· 
'ary II Ji:eeps time , dele, calE1nd1u. mas:s.ago. an.d 
meeting hies 01lg1nBlly sol d thfu e ma[m m.a1t 
mdn' hous(J ror over $45.Q 00 

Technicatly, ,r:s a 6.507 ICAO, ROM, Ram . 
Pla n.op1e:1; Atph.a C1splay. N•-c.ttd 8.ettery. Powe• 
$t.1ppl~. Keybo.ard W&o-d and A 'uminu m Cue 
with Schemi.mc and Instructions 

Most or1ne-se Computers are wattanty rel urns 
WfJ are ollerlng relurtnshcO like new units tor 
$99.95 and u 1s [moM l'\3v minOf ptObJorns) 
units tor $44.95 Add S4.95 per uni1 to r sh1ppin.9 
and l'\andr1ng per unu ordered All units. are 
complete as. desctlibed AU sale' a.re final 
C11111lorn1a Res~do-n 1 s add 6 5'U Salo:S T.3x 

Sano' Payment and Order fo : 

Solid State Surplus 
P.O. Box 32418/ San Jose, CA 95152 

Circ le 315 on Inquiry card. 

OSI & TRS DOSI.I'll 
~\~11 t.. "( SOFTWARE 

CIVIL ENGINEERS 
SURVEYORS 

• 	 Water Distribution 
Network Analysis 

• 	 Pressure Sewers 
• 	 Coord ina te Geometry 
• 	 Matrix Algebra 
• 	 Roadway A lignment-
SYSTEK, INC. 

P. 0. Drawer JJ 

Miss. State, MS 39762 


http:Schemi.mc


MICRO MISCELLANY FROM JBE 
A to D D to A CONVERTER 6502 MICRO-MICROCOMPUTER 

The J6E A-D and 0-A Converter can be This JBE 3'/.x5" Micso-MlcrocomllU ter Ms 111e /OlfOwing; 

79-287 ASSM. $79.95 
KIT $59.95 

SARE BOARD $29.95 

used with any system having parallel 
ports, and Interlaces with JBE Parallel 
110 Card (see below). A-D conversion 
time is 20,..s, D-A conversion time Is 
5µS. Uses inc lude speech, music syn­
thesizing, slow scan TV, and joystick or 
paddle control inputs. Uses single 
power supply (5V), see JBE 5V power 
supply below. Parallel inputs and 
outputs include 8 data t>its, strobe lines 
and latches. Analog Inputs and outputs 
are medium impeda11ce zero to five volt 
range. 

JBE Apple II Parallel 110 Card Interlaces 
pri nters, synthesizers. keyt>oards, and JBE 
A·D and 0-A cooverter and solid state 
switches. This Interface has handshaking 
logic, two 6522 VIAs and a 74LS74 for liming. 
Inputs and outputs are TTL compatible. 

79-295 ASSM . $89.95 
KIT $59.95 

BARE BOARD $22.95 

SOLID STATE SWITCH 

Control lhe world! Your computer can control power 10 your prinler, llghts, stereo and 
120VAC appliances up to 720wa1ts15 amps al 120VAC). Input 3 lo 15VOC, 2 ·1l MA 

• 1024 8)'1t>s of RAM {two 21 14s) 
• 2048 By1os of EPROM 12716) 
• Uses one 6522 via (clocumentalion inc. ~ 

• 2 ~bit bidirectional 110 pons 
• 2 16-blt programmable tlmer/counlers 
• Serial Data Pon 
• Latched outpul and lnpul with handshaking logic. 
• TIL and CMOS compatlblo 

The 6502 Microprocessor Is particula rl y suited 10< control 
!unctions such as temperature control. burgla.< alarm. 
etec1rlc wheelchair, liQMs, e1c. This Micro-Micro lr>ter­
laces wilh the JBE Solid Slate Switch and A·D and D-A 

Convener and uses the JBE 5V power supply (see 
80-153 ASSM $110.95 below). 27 16 EPROM Is available separa tely (not 

KIT $ 89.95 Included in ki t or assm. board). A 50 pin connecl0< 

BARE BOARD $ 24.95 is included. 

APPLE II DISPLAY BOARD 
This handy little (3x7") board 
Is Ideal for te11ch ing and 
troub leshooting. 11 i1as a run 
- stop, single step switch 
which makes Identification 
of shorted lines between 
address or data-bits easy 
and shows single sleps for 
teac hing computer logic. 

80·144 ASSM. The display board has 16 
KIT Address LEDS , 8 Data LE DS 

BARE BOARD & 1 ROY LED. All li nes are 
buffered . 

$49.95 
$42.95 
$25.95 

BARE BOARDS 

APPLE II EXTENDER BOARD 

rTL compatlblo, Isolation - 1500V. non ?e-<a crossing, l he swltc11 com!!s In a 1 or 4 
cl"lannel •ersion ancl iricludes documenlation tor Interlacing with JBE Dimmer Coolrol 
(see belo.,.,. The 1 channel vernion Is also ava lable p<otessionally pack.aged. 

n.282 1 CHANNEi. ASSM. $13.05 KIT $10.05 BARE BOARD $ 8 .05 
t CHANNEL PKGD. $39.05 

79-282 4 CHANNEL ASSM. $49.05 KIT $39.95 SARE BOARD $24.95 

POWER SUPPLIES 


5 VOLT POWER SUPPLY 

This 2•1.x2'1:" SV SOOMA pewer supply is protected 
against shorl circuit and thermal breakdown and 
uses a wall transformer for safety. It operates JBE 
A-D and D-A converter, 8085 computer, 8088 com­
puter & 6502 micro-microcomputer. Documentat ion 
is included. 
80·160 ASSM . $20.95 

KIT $ 1 8.05 
BARE BOARD $ 8.05 

± 12 VOLT POWER SUPPLY 

This 2x2'/1 " power supply uses a wall transformer for 
safely and is protected against short circuit and ther­
mal breakdown. It is rated at :!: 12 V 120MA and can 
be used as a single 24V power supply al 120 MA. It is 
Ideally suited to operational amplifier experiments. 

80-161 ASSM . $22.95 
KIT $18.95 

BARE SOARD $ 8.95 

The JBE Dimmer Conlrol has 4 chaf'l­
ne ls, 256 brightness levels, on-t>oard 
power supply aoo four 8-btt parallel in­
put ports (not latched). This board Inter­
faces with the JBE Solid State Switch 
and Apple II Parallel lnterlaoe Card 
(documentation included). 
80-146 ASSM . $89.95 
KIT $79.95 
BARE BOARD $25.95 

This is what you"ve been waiting for! The 3'/:x2'12' Apple II Extender 
Board makes troubleshooting much faster and easlerl Greal for use with 
the JBE Apple II Displ/ily Board. SO pin Apple connector is included. 

80·143 	 $12.95 
CRT CONTROLLER 

Tris ln telllgoot CRT Cont roller Is completely contained on a 6x61'>" printed clrcuil 
board. The design is based oo an 8085A Mic1oprocesso1 af'ICI an 8275 in tegrated 
CRT Controller. II lealu res lhe following: 
• 25 Lines, BO characterslllne • Keyboard Scanning System 
• 	 5x7 Dot Matrix • Uses + 5V power supply ancl ± 12V 
• 	 6065 CPU power supply (bOth available from 
• 	 Two 8185S JBE - see abo•el 
• 	 Two 2716s (1 10< sotlware. 1 for user 

PlOgrammable character generato~ 
Serial lnlorlacc RS2l2 and TIL 

• 	 8-aud rates 011 10, 150, 300, 600, 1200, $39.95 
2400. 4000 & 9600. 

8085 3 -CHIP SYSTEM 

State-ol· tho·art sys tem using 3 IC's, an 8085, an 8156 and either an 8355 or 
8755. The syst em has tM following: 
• ;) MHz 8085 CPU 2 serial lnpuUoutput lines 
• 	 256 bytes Sta tic RAM • Instruction sel 100'/o 
• 	 2048 byles ROM upwarcl compatible wilh 8080A 
• :la para I lol inpuVoutpul llnos 14·bltoounter/11mer $ 24•95 

8088 5·CHIP SYSTEM 

An 6086 Family mlcrocompute< system using 5 IC's, an 8068 CPU. and 8284 
clock genera101. an 8155 RAM/10/Tlmet. an 8755A EPROMllO and an 818.5 / 1 K 
x 8) Static RAM . Thrs system has tho following : 

16-b ll intern~! architecture 
Up to 1:280 by1es 01 s1atic ;,AM 
:2046 bytes o f EPROM 

• 	 J.8 parallel inpullou tput lines 
14·bll coun torltlmBr 
lnstructlon se t 100% compaUb le wllh the aoas $ 2 9.9 5 

SPARE PARTS 

INTEGRAT ED CI RCUI TS CABLE 
6502 $ 9.95 Standard Dip Jumpers 
6522 $ 9 . 95 16Pin, 1 Ft. Length $4.95 
2716 5 Volt $29. 95 CONNECTORS 

50 Pin Connector SS .95 

JOHN BELL ENGINEERING 

ALL PRODUCTS ARE AVAILABLE FROM: JOHN BELL ENGINEERING

VI SA 	 l MASTER CHARGE IP.O. BOX 338 • REDWOOD CITY, CA94064 • (415) 367-11 37 

ADD 6% SALES TAX IN CALIFORN IA. FOR ORDERS OUTSIDE THE U.S.A., ADD 5% FOR SHIPPING AN[) HANDLING. 


crrcte 320 on Inquiry card. 	 uYrE DKrmbor 19$0 371 
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QUALITY COMPUTER PARTS 
P.O. BOX 743 I 

Ta~e Your OS I to the 

with our 


FAIR $$ 
SOFTWARE 

Proven Programs that w1l l mokc money ror Vou 
l! you Mve., CZ-8 POr wilh Prtnw·r , \".'c Y.lll 
p!ovkdc progrnms o n ti.ls.~ . wHh Storrnr Kil and 
Tips . C"n b(' \1:5~d anywhere th(.•r a re peopla. 

Also we hav•· Uz;,•1 Programs f« CZ - BJ'. and 
Cl - P , Avai lable- on casscus , these include 
LxcH ln c;i Vl deo Gllrnos. Pdnt d ln:suucuon.s . 

Proc1rc1m~ are ava l1abl c as listlogs . tor use on 
an y OSI, or mod1Hod for Other comp ut ers , , ••• 

St'nd ) . 00 fo r Complete CataJog and Sample 
Runs . Oed'Uct.oble on your rtu~' 01d r . 

ALL PROGRA\I S MU: ORIGINAL! 0 COPIES . 

f2ptio ns 
Unlimited 

eox l·18GECB /1nchoro90 , A 9950 

Circle 321 on Inquiry card. 

Circle 324 on Inquiry card. 

SOFTWARE FOR APPL E II 

ON CASSETTE 

FLAG BALL $12.50 
1 ·4 Player Paddle Ski II Game 

TEN THOUSAND $15 .00 
Lively D ice Game For 1 ·8 Players 

BLACKJACK $ 9.00 
1-4 Players 

STAR GATE EXPLORER $15 .00 
Solve The Star Gate Riddle 


SPACE CONFLICT S25 .00 

2-Player Computer ized Warf;ire Game 


HOME INVENTORY $15 .00 

Use For Food StuFfs, Small Pans. Etc . 


Base 2 Pri nter Opt. For Above S 3.50 


J. PANIAGUAS 
416PLYMOUTH ROAD 

VALPARAISO, JN 46383 

Circle 327 on inquiry card. 

c.10 SHORT so FT. 

CASSETTES 

10 for .,,., rr 1t 

1 ~,o 
1nro ."'.. a. ... -e... -.i 

""·-· "° 
' Prc111i11111 1;o,p11,.• 1rn<l c. 1 ~,PU ~ ~ ..,cdainh'd hy 

1hm1"td11d~ ••I H' Jh•i•t onll'r 111 ic rm: o mplllPr 
"'t-'r.. . Pricl' i11 t h•d••, lalw l ~ . t· .t~'!'l-'l " l" bu. 
tmtl .. hip1tinH in c u111i111,•nt tt l .S .A. VIS 
,-,mt l\1 ordPr!'. dCC't •ph'tl . .diforn i.1 n •..,i · 
dt!nl ...ul tl , d l1 ·' '""'- Phon l-' M 15 ~ ')68· 1(,{)4 
24 111 1ur"" 

MICROSETIE CO. 

475 Ellis Street 


Mt. View. CA 94043 


Circle 322 on Inquiry card. 

Soh>e ,..,,.u dlec ~ bu\11°'"' eurfou 
....... 0.,-. dWo.dta. All onion ohlppcd 
from ltOCk. wlltlltl 24 houn. Call toO FREE 
(800) 2.35-41 $1 for prlceo ond ~"°" and ~ <:.anl o.a:epied. All ordon 

- poooilagit poW. 

Circle 325 on Inquiry card. 

IEEE-488 To TRS-80* 
INTERFACE 

MODEL 488-808 $225 .00 
(plu• shipping. Ins & tn) 

EVERYTHING NEEDED TD ADD 
POWERFUL GPIB-488 CONTROLLER 
CAPABILITY TO TRS-80 MODEL 1, 
LEVEL 2 OR DOS 

SCIENTIFIC ENGINEERING 

LABORATORIES 


11 Neil Drive • Old Bethpage. NY 11804 


Telephone: (5 16) 694-3205 
•lrade Mark ol Tandy Corpo«t1on TMre Is no afl llia· 
!Ion lln!wtlln Sc1entlr1c Englneertng labora1orles and 
Tandy C111pora11on or RadJo Shack . 

C ircle 328 on Inquiry card. 

6502 USERS! 
Upgrade your pre nl &502 sys tem to &609 
capab il ity with a &5-09 modul •. 

Simp le instal lation No modif icat ion to 
exis1ing hardware requ ired Soliware ,1ho 
avai l.1b lc for most ma1or systems 

&5-09 Module Kit ~nooo 

&5-09 Module i\ssemblcdll es led 1J5 ()() 
2K Epsom Monitor 5'195 

Mi h1gan r srdenis add ~ % sales ta\ 
Send check. money ord r o r OD to 

MICRO PRO CESSOR SYSTEMS, INC. 

37060 Garfield, Suile (4 

Ml . C lemens, Ml 46043 


(313) 263-9440 


Circ le 323 on ~ nqu lry card. 

SANDERS/HARRIS 810 
16 Bit Oisk Systems 

3 systems· each includes: 

5 Meg Ois k w/l f ixed and 
1 removab le platter 
Centronics Printer, dot 
ma tr ix, 165 chars/sec. 

3 Terminals (can run ~i 
Software - DOS/Inventory/ 

Diagnostic 
Mui ti Term·nal /Ta ~~i~ 

Sys:ems fa ctor y rebuilt. 
Exce ll ent Con di t ;on-$3,500 
3 for $15,000. Dealers 
wel come d . fOB Ct. 06781 
TC!, INC. (203) 589-5000 

Circle 326 on Inquiry card. 

QUARTZ CRYSTALS 
t~I 1tGQU )61l9M fJJ61U •UJtU 
t .... I lO"*t MJt.361 '1UYI • lll'AI 
t •il01 n111n >r"211 uima1 t 1a:in 
I I '1l.r.it l lUJYI tl.16111 taUIU 
IOJ&YI HWAI )IM.lf l i&l«Xtl .. .'llXIH 
111..._1 11lilD-1 JU2'!iil Gl3111 41Mlilt 
UU&-1 lH I JU~I Dlltll 4UIDI 

1J I )IJtnl tJll!Jl;I CUJ'51l 
LOJ.WI 11 tlml .Jt~i Q1!iill •9 11Ut 
11 •m.t UWlll ltW. 1 UllJU 4t 1DI I 
11 1~1 llGlll-.1 )t~I UJJ'061 4U1nt 
IUllf.I HUlll Jt.11-YI u..0; 11 !iOna'.tl 
111•1 1Ui.lill ll'M:tt om11 ~1~1 
I I .WU 1HIM I 611'""1 UUUll ~IJtlll 
ll!Ui661 lHJJll .)tltt t.l.witl !olWH 
lliltU llaMl l "'.J•ll-1 4UMI 1111:11»1 
1l4 I ». I etll61 4U6111 iUltU 
IUllll »mll 11511 QHJll M.nolo l 
IUlOH •INt l ~!MUI tJ•lfll IOra:».1 
H I JUJ~ll ~I Ul l-411 IGJW.I 
1UOI JU~I .U tml l QULH 111~1 
1 i.,~1 JUCCH 41 lf6H Q ..I 104IXIW 
11 0001 JUCCI • 1Ji11 1 Ull!iil-1 111 11'.mll 
!UWI lllmil fUli ll «Dtm&I ICllllll 
IJ114U lUl!1U t1Dml UOl1tl 199MI& 
lfHlll ).4$$611 .al$1JU t01IU I 66611 
II 4 }U~..J -llJ:lfl l4 Hlll 10n66U 
114.Sl'll ).IJrl'H •lfal a1M1 laJ I 
tti18'1GI Zlr.Jl l 4.ll'WI 4'.30)6.I IC04f6U 
lllBOll • mu 4lll&ll Urtl lH 1 0-~ill 

l I UJ9 IQ OR MOU '11~ 1 Y 

AOO S1 00 SHIPPING 

CAL. RES. ADO 6% SALES TAX 


FREE OSCILLATOR SCHEMATICS 

WITH ANY ORO~R 


CHATSWORTH. CA 913 1 I 

Circle 329 on inqulry card. 
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Call today and be 1he 
first to have the most 
powerful pro fessiona l 
compurer in its class! 

Call for latest price on: 

CBM 8000 
Business computer 
CBM 2001 
Business computer 
CBM 2001 
PET 
CBM 2022 
Printer 
CBM 2023 
Printer 


,;;;;:;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;=l CBM2040 

1' Dual Drive 

CBM Modem Floppy D isk 
(300 Band) CBM 8050 
CBM Voice Dual Dr ive 
Synthesizer Floppy D isk 

·cromemco system three 


[3cromemco 

cm: 8" (Box or 10) 

A professional microcomputer with 

tremendous expandable memory. 

Call Now 

Also Z-2H Hard Disk and Z2 Com ­

puter System . We carry all acces ­

so ries, hardware and software. 


monitors 
9" Black and white. Only $185. 
Also available in Sanyo 

12" Black and whi te . 
15" B lack and whi te . 

CALL US TOLL FREE 
FOR NEW CATALOG 
OF ACCESSORIES l VISA 
SOFIWAAE 801>-421·CJ'7 

ATARI' 400 

Personal computer. Come with computer 
console, basic language cartridge. power 
supply. TV modulator, boo s. and manuals. 
Only $498. 

Everything that 400 has plus Basic 
Language Cartridge. 16K memory (ex­
pandable to 48K) . Only $798. 

~Bonus BK Memory Module good till 
~~ 12/31 /80. 

Atari Program Recorder. Only $68.95 
Atari Expansion Memory. BK $89.95 

16K $159. 

apple II 

inventory control system 

The firs t tru ly pro fessiona l sys tem 
that can tackle up to 8, 100 items, 
transaction register/ audit trai l, in­
ventory status report, re-o rder 
report. keeps track of purchase 
o rders automatically, w ill handle 
multipl e departments or div is ions, 
fast data retrieva l. Minimum hard­
ware requ irements: Apple II Plus 
wit h 48K , one disk dr ive and 80 
column pr inter. Available also fo r 
the new DOS 3.3. 

dysan diskettes 
374 0/1 sgl side/sgl density 

S4.50 ee . 
3740/ 10 sgt side/dbl den 

$6.95 ea. 
5" (Boi or 5) 
104/ 1 soil seclor. 
107/ 1 10 sectors. 
105/ 1 16 secrors $4.50 ea . 

Micromodem 100 Call. 
Micromodem I I Only $329 . 

P!<:es Sub)ecl 10 CT\ilf1\IO ~ roul not.c(! 
Please aJCh\ 2 ·.vee I~ ca:!'.nos 
ctx! and .1 '.•IC'Cl<s !Of "fSOfl~I 

to c le<11 AOC 20" tot s.nippng ancl 

hdndkny C:il IC.+s<IC'f'llS piL·rts.c Ck.IC' 

o sales 1a• Sorry COD 

TRS-80* 

All TRS-80 Compatible Hardware 
and Software. Call us and tell us what 
you need' 

print wheels and thimbles 
Huge select ion for Oume, Diablo, 
NEC. Plastic or metal. /"r-...., 
Call 1-800-421-0347 \ 

apple cards 
Hi-Speed Seria l Interface Cal l 
Communicat ions Interface Ca ll 
Pa ral le l Prrn ter Interface Cal l 
Centronics Printer Interface Cal l 
Hobby/ Prototype Call 
Integer Basic Firmware Cal l 
App lesott Firmware Call 

printers 
\;(if ~ . .-.Q --­

NEC 

Spinwriter 


letter quality high speed printer, bi­
directional, high resolution plot­
ting , graphics. 
RO with Tractor Feed $2865. 
KSR with T ractor Feed $2995. 

Paper Tiger (1 P440) $949. 

W it h Graph ics 

Anadex DP9500 11449. 

DPBOOO $849. 

Epson MX 80 $645. 


Smart Vid eo Terminal 

$795 

FREE CATALOG Circle 330 on inquiry card. 

Gel our free computer hardware. soft · 

ware. supply and accessory catalog We 

ca rry most everything tor Apple. TRS 80. 

Vec tor. Alan. 

Commodore. 

Cromemco and 

much more. 


In California Call (213) 371-1660 

MICRO™ 

BUSINESS WORLD 



Now you can afford quality! 

~ w Scotcti 

DISKITTES 

SAVE 30% TO 45%! 
Possibly the LOWEST prices you'l l find 
on qual ity SCOTCH Brand Diskettes in 
sizes to fit all Mini/M icro Computers. 
O ne box or by the case , all orde rs are 
processed quickly and shipped per 
your inslructlons. 

Call COLLECT to Order! 
(805) 484-8146 

QUALITY DATA SUPPLY 
P.O. Box 236 , Camarillo, CA '13010 

Authorimd Olatrlbutor 

ln!orm1tlon Proeeulng Produ~ 
 3NI 

Circ le 331 on Inquiry card. 

OmniFORTH 

FOR NORTH STAR DOS 

• 	 Based on lig-fORTH 
• 	 8080 Compatible (SOLS, IMSAI. etc.) 
• 	 Excellent users manual and Installation 

documentation 
• 	 Includes tile interactive OmnifORTH 

compiler. Text EOITOR. file system 
utilities. and BOBO + Z80 ASSEMBLER 

• 	 Requires Norih Star DOS and 24K memory 
• 	 Specity disk density (SD or OOIOD) 
• 	 Price $64 .95 plus $2 00 S&H 

'Floritla 	re.siden1s. addo .t•1. sales t.aJ: U S F ul'lds only 

lldd't'"""' '~'l>P'"~ cltorge• ou 1~111e US A I 

• INTERACTIVE 
lJ COMPUTER SYSTEMS, INC. 

EJ 6403 DI Marco Rd.•T1mpa, FL 33614 

Clrcle 334 on lnqulry card. 

16K DYNAMIC RAM 

T1 4116 16Kx1 RAMS 


SFOR $32.00 32 FOR $120.00 


THIS IS A SPECIAL PURCHASE 
OF NEWT.I. 300 N.S. DYNAMIC 
RAMS. 

These ore factory spec. parls. 
not surplus. These ports will wor1< 
with most memory boards as well 
as memory expansion for TRS-80. 
APPLE. EXJDY.etc. 

HANLEY ENGINEERING 
P.O. BOX 21432 

SEATTLE, WASH. 98111 
(206) 633-3404 

Circle 337 on inquiry card. 

TWX-LINK 
T WX· LINJ{ is a compl •te soft ­
ware p ac l<age whi ch lrncrfttces 
you r Cromemco o r MP / M based 
multi -u ser computer Lo a Western 
Union TWX lone. 

Using an F'CC ap proved direc t 
connect m o dem. T WX · L I N I·< 
a ll ows .vou1· co1npute r lo H.Cl tt..s l:L 
TWX terminal for both incoming 
and o utgoing- n1es~u.ges . 

T W X-1.1 I< cons tant ly mon it.o rs 
yo u r TWX line. Incoming mes· 
sages are auto maucall.v r·eceived. 
aclrnow lcdg-cd. and wr itten lo 
disk storag-c. 

TWX. TELEX. MAILGRAMS. 
AND T ELEOHAMS can al l be 
c re«tcd. odi tcd . 1u1d son l from 
you r comput r I ,v u!<lll J.:' TW X ­
LlNK. 

C a ll. write. o r TWX for more info , 

C AWT H O SCIE TlF !CG ROUP 


24224 Mi chigan A venu e 

Dea rborn , Michi g:m 48124 


PH : (313) 56&-4000 

TWX: 8 10. 22 1- 1265 


Circle 332 on Inquiry ca.rd. 

SPECIAL INTRODUCTORY 
I 111 u1"I (.h1.1111111 OFFER Onk·r :-.:.-. 

\\'OR ll. fAR 

M.-\GIC: \\.~~ll 

\ \ '11n l Pn>l11..' "'111;t! 11.i < · 1 ·~1 ~, ... , t.· 11 t ... 

\ .i. 1~ . .... .... ;JOI I llh 


DWP 

Dara&v\ord Processing Inc 


123 Ko\\'dl Cm1rt 

Old 13r ick I louse Square 


,all~ Ornrch. Virginia 22046 

(703)241 -29!0 

W0ir1L""'11.1r '' .1 H.1 •tif-·m.;irk nl )~lf'JO Pro l 11lt.•r-N•tt10.;11I. \ JM.' 

\t~t1. \\ ..11•a.l 1( .i rr Jklnn,i.r ., uC '\.tn.JJI ilu"-lnn..\ Api:U..ioim lni.. 

l 'I• \11... . 1 o•ui-.t.-ri>d 1r;id1•11tark Ill 1>1,,:-tal R4:"l't'01rd1 Cur-11 

Circ le 335 on Inquiry card . 

USR-3300 Modem 
Auto-Dial/ Auto Answer 5399 
Connect you r TAS·60, Apple, or any other 
computer to th@ phone lines 
• 	 0-300 Baud·Bell 10311 13 compa l ib lo 
• 	 Serial·AS232 
• 	 Hall/Full Duplex 
• 	 1 year warranty 

FCC Certi lied 
Olrec• con nection 'o 
phone lines via AJ11c 
standard ex tension 
phone jack 

USR-330A Modem 5339 
Same as 3300 
bu t Manual-Orig inate/Auto-Answer. 

Radio Shack Model II Users ­
We have so ftware to connect you directly 
10 the phone lines. 

-

lYll
U.S. ROBOTn;;s 'NC 

20:3 N WABASH 
SLfTE 1718 
D-HCAGO ILL 6060l 

t,' 	 \.Jt, •x ·' 1CJ 

Circle 338 on Inquiry card. 

PERTEC 
FD-200 

Floppy Disk Drives 
35% OFF UST 

Rebuil t. tested. like-new. wi th 
90-do y Wa rranty 

$23500ea. 
Any quantity, while supply lasts 

Also available 
New ond like-new Pe<lec 24MB. 10MS. 
Cartridge Hord Disk 01ives. Mognet1c 
Tope Drives ond Conlrol le15 

Coll. wrlre or TWX for more Jnfo. 
IBEX COMPUTER CORPORATION 
16730 Oxnard SI.. Torzona. CA Q~ 356 


(213) 705-2517 

VISA and Moslercho1ge accepted 


Circle 333 on Inquiry card. 

29 MEGABYTES $4495 

... .... .......... 
 .. 
,. .... ' 

" DAPTtlo'l D'Af A • ENERGY SYSTEMS,.11 ll'o>mon41 Bo-uJ• •·•1d, P--11 1!!161,., C•fllo•n•• 0 11•• 

(1 f 4 } 1 1i14 ·5 1 5 8 

P $11J10 $f Ql(I lt1,11 HHd D'te CO lllIOrltt •6 H 

S:J~ :J.J ,11111 OJ•c '"0-"f l" fll" • ' $u~J1Sf•.m . ... .. ,s 
S ro 10.wa Otu Sub a r11• 1tt • -J o1 .ils 

Cl' ¥ ,. , , 1 111 . .. O• • ~( I 1,...0'\llJl!lf"S • h C (I U f D 

b •• a•u• • I Dol . l l l t lll t a •11 c;11 
11 1 

Circle 336 on Inquiry card. 

SflUE []LlJ ~[]LS 
Address lJP to 60K 

contiguous user RAM 

SOS Personalit y Rep l acement 
Modu le moves SOLOS and VDM 
to FOOO 
Rep l acemcnl Mo du l e board 
comes complele with new SOLOS 
ROMs, assembled and tested. 
Your old Personality module st ill 
wo rks al COOO. Plugging in SOS 
Module moves SOLOS to FOOO. 

Price : $129. 
Ch~c k. VISA or MC 


Add S3 . for sl11pp1ng 

NY r~$ 1dc n1s add 8~1) ra.x 


METRON COMPUTERWARE INC. 
552 West 114 Stre I 
ew York, .Y . 10025 

(2l2) 666-2400 
Dept B 

Circle 339 on Inquiry card. 
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PRB1 LOGIC PROBE PLS1 LOGIC PULSER 


\NSERT\ON I EXTRACTION TOOLS 

WW1 WIRE WRAPPING KIT 


ORDERING INFORMATION: 
• Orders under S25 Include $2 handl ing 
• All prepaid orders shipped UPS Ppd. 
• Visa, MC & COD's charged shipping. 
• All prices good th rough cover date. 
• Most orders shipped same day. 
• Byle must be mentioned to gel sale price. 

PRB1 LOGIC PROBE $36.95 
• Compatible with al l logic families 
• Visual indication of low, high and bad logic levels 
• Pulse stretching to 50 Msec 

PLS1 LOGIC PULSER $48.95 
• Superimposes 20pps pu lse train onto circuit 
• No need to cut circuit trace 
• Automat ic 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 WK7 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" Glass epoxy board 3.95 
• 14 ID, 16 ID 20 IC wrap indentifiers 3.96 

TOTAL $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 



ATARI . OWNERS 

Parallel Printer Interface 
for the ATARI 400 I 800 
Connects to cont.roller jacks 3&4 
works w i th BASIC I DOS I ASSEMBLER 
Tltrcc printer connectors enileblc: 

ATARI 400 I IOl'.I 
TRENDCOM 1 00 I 200 A'4P-1 A8P-1 
CENTRONICS 730 I 737 MP·2 ABM! 
CENTRONICS 36 PIN" A4P·3 A8P-3 

1 f1U all ott\el l)df&llf:_I Ce:nt1on1u phH An«le.1, 

Lnc: 9 , {pi.on, COfflpnnt el'ld MICtOtck. 
Otde:• by oort number. MC / VISA occcotcd 
A!Alll 11areciognlz9d1r-. a1 ATAlll , Inc. 

I~$''.!!m~db~.~. 

, l"IC. © 
le 

Tuflocti, CA HllO (A) 
(IOf)M7·1NI t •34-IAI 
W• •.t• ••1Nrlencln1 t•,.phon• 
dlflfculU••. pltHt lHP ''''"fl· 

Circle 341 on inquiry card. 

) ll ATARI~ 

Ata11 800 with 24 K .... . $810 
Atan 810 Disk Drive .. .. ... $525 

PLUS 
Bit Bucket software for the Atari including 
disassembler. renumbe1er . charac1er 
generator FREE witll purchase of Atari 800 
01 810. 
Atari 820 40·Coiumn Impact Printer .... $480 
Atari 822 40·Column Thermal Printer .S360 
Atari 825 80-Column lmpacl Printer ....SOOD 
Atari 830 odem................. .. ....... .... $156 
Alari 850 1n1erlace Module .............. S176 

ALL ATARI SOFTWARE 20% OFF 

.~1 The i3il Buckel 
:.~ ..w , 68 NOtlh BeiliG:(ln St,eet 

p 0 6<>• J65 
r. .cw on H1qhla11d<o 'A 02' •Ei l 
Pho0< (6 17J 7833 144riJ 

Circle 344 on inquiry card. 

NEED II PRINTER l 
SURPLUS 

1062 
Tell er Terminal 

R.ECEN Tl 'I' AEMOv.CO FROM SE RVICE 

( A CH TT.!l,..IN.t.L lh'CLIJDCS 

lBM Soltte"lr ic Put1i•1 ONL Y 

112100 
IBM Typo 8.J.Jl 

YOU PAY SHJPPING 
O.V /Jl:LJVEllY 

V1S4··-I -
ARNDT DIST. 17141 789 3855 

I 10i HANSON LANE l'HONt ORDERS 
ACCEPTt:DRAMO A CA 92065 

Circle 347 on inquiry card. 

t: 	 0.Q "':;; 
o ~ 

m aJ 3 
lJ- a. * ,..... ~ Cl); 

"'"' ·;; o E co "' mtt ~ o Q: 1 0 
<J)-= <J) (.) 

H co o en u( co :;::.:: ll w 
Q. 	 - :.w co 0:I 
c "O Q: 

w 
z: ,..... 5 

c. Ql I- co 
2;CJ ~ ~ :I 
0 z• a 0 (I) "' ­c >- ... 

11>..Jz 0 ...H ..Jcs: g N <I'.Q ... uUJ - J: 

[2l1 
.... 0Q. 	 "' zH .... UJ ~ w, u :c <J)"' 

Qi~Ill 
Ql

Q: !: ~ 
(/) :12 

..c Q. 


CL - " 
~ a: 
"O 

0 c- ~ * .."'., (.') 

Circ le 342 on lnqulry card. 

JOY.6 

THE ULTIMATE JOYSTICK lffrERFACE 

FOR YOUR TRS-80" 

JOY~ I• a COmplo10 6 Cbamol. 9S. A IOO Foalu""ll : 

• 	 4 d'Nuloots wrltl \'arlallle gain--lor Jo)'Sliek!: 
• 	 2 unburterod channels-lor 9B11Tie paddles.. sensots 
• 	 3 d1gil.ll "'P'J1ir-l0< pushbutlons, m signals 
• 	 SOund Mods capability--4USD:f supplies speak&O 
• 	 Comproh nsrvo us rs manuoJ--writo your own gamost 
• 	 Joypak· t cusona--6 cxci~ JoVSl.ICk oamos wnh 

IMllong !IOUl1d ellocl5. lnc:ludling : 

flfllY A~,..._ Q.amo ol ~ll'qy 3'ld Pol T1m4 Shots e.nd 
JJd90 tingles CDfrodt; Eo dcdtml DIG gppQf1f1fll UM etto ~QB IO 
Sp.ti your ShOl.S PracilCCI modO !:!harpon$ YOUf otl OnJN O lJnd 
oerenStYe 1Gict11e.s.. VL\liabkt revots °' mttE.u11y 

SPECIAL UffRODUCTOIT OfRIU ;Of.fl CQl,.j.-it£1l WHH 1 "'1'1'· 
Wf1HPv$H,Ol;JTrOH$". J(Jff'M- f. JIQW{A ~~. (f$lk$.M.ANVA.l. 

A S.Sf:M Sl.EQ, TE SJCO ~(AI'Yt' rol'1,Air "''' 	 ""'y f99,95 

PHONE ORO(:RS WU.COM~mEuf'l 11~:i:J7·387o 
COil CHEOC MO • .u e. 'VT5'isysiems 1Nc. _.., ... __..,~ 

... .... ... ... ia.
~ PolllltL.NiE 

.,~ .,.,,.-1;11, •...,.. Co'PIU'fO Of ftFIU'SSlA ..... l'MX:. 

Circle 345 on Inquiry card. 

PR EDIC TS CASH CRUNCH 

DETE RH INES OPTIMUM CASH FLOW 
USING PAYMENT PRIORITIES ANO 
RECEIVABLE PROBABLIT IES 

MEASUR ES IMPACT OF POSSIB LE 
PURCHASES ON CASH FLOW 

DOCUMENTS FI NANC IAL ABILI TY 

~1,..-,9 Ready to r un 
'-D C:: on CP/M syste . 

ALPHA - OMEGA SYSTEMS, INC. 
1504 3 AD AVE. SUITE 700 

SEATTLE, WA 96 101 

[l!Olll 622 - 2719 z • 

Circ fe 348 on inquiry card. 

CROSS-ASSEMBLERS 
WRJTTElll 1111 AllSI FORTRAI IV 


PACKAGE 10. MACHIMEISI 

USIUIOO lllCll00,02.01 

WlllllOI llCllOI 

XUlllll05 llCU06 

XASlllllOI lllCllOI 

XASlllOH l~•~H\\ 

XASllllOZ COPll02 

XASllU02 1500 FAMILY 


F irnnuctiofl lit. all 1ddruU!g mode1. Fne-fonn1t inpul. 
nlonllbil i111111 ood abjott mcdu~• .,.,,, """'*t•blt 
u:Umtfr oplioru~ 8-ch1ract1r ltbll1, arithnliltlc •1J1r1:1MK.1 ini 
-•~. lone 1rror 1111ut11H. high ••ocutioa •"""'1­

f..-c;1ptbiity 111&T1bilri 11.t1 on 1imo a1 111r •r•tlim _,. 
,~ AJm modord FOURAN IY. , 966 Of 111<1 . • •• 1mliOCI ol 
thl CIH1 of I :llplrlll dt,-111optn«11 1r1t..,, 

FURTRAI SDURCE Ill £DIA PRICE 
MAGNETIC UfE PACKAGE . ' . 175.00 
P CHEO CAltD PAC.OGE . 150.00 
MANUAL/LIST G ALC~E .. 12MO 

P•chgu lncbdo m""'111li>lio1. ~ in U.S.A. For cordl. 
1pa<ilr p<111ch <ode. F<ir upo. opocily code. 81'1. block 1i11. 

P.O. Bo• 1453 8 
Mm11pob, MN 55414IDM t112J.H2·1702 

Circ le 343 on lnqul()' ca rd. 

MAGIC WANDTM 
$325 

nus po,,.erlul ward prQCeS$0f' IS 1n Stoek IOf' 
mo•t CP/M compa~ble systems. rnclUC11ng 
Radio Shock. North Ster. Vector Grophics. 
Cromemco and APPLE {wrth Z-90 COl'd @ 
$295 and Vidru: 80 cclumn t>oard @ $295] . 
We will custom config...-e your diskette •f VCJU 
will spoof\' : CPU. t.erminol. print.er. 

0l.f' fully interactive 

MAIL MAGIC TM 

mad management software. with 14 user de· 
fiood f.,lds and fl_. merge end S<Jf"t C111Jabibty "' 
a......,ble for $149. 

We will ~lso quote on ~II •i>ec:irlc; h~rdware and 
soflwoie r0< APPLE. PET ond Ve<etor Grophb . 

Computer City --=­P.O. Box 60284 B 
Houston TX 77205 

(713) 82 I ·2702 

Megic Wend is a re91srnred trodomorl: of 

Small Business ~p!icet>Ons 


M a.I Magic .s a regisLered Lrademark of 

Computer City 


Circle 346 on inquiry card . 

3M 

DISKETTES 

For record reliability and quaJi. 
ty buy 3M Scotch Diskettes. All 
Dts.kettes are In stock for Im­
mediate shipment. Call TOU 
FREE (800) 235-4137 for prices 
and lnfonnadon. Visa and Mas­
ter Card ai;;cepted All ordeT$ 
sent postage paid. 

Circle 349 on inqu iry ca rd . 

http:print.er
http:lllCll00,02.01
http:d1gil.ll
http:AEMOv.CO


Co ntact us for new prices 

Qume Datatrak 8 
Double sided floppy with NO HEADACHES. 
Although many think this a n impossibility, 
Slleing is believing, a nd this drive is really 
something! Snugart compatible, fu lly option­
ed, reliab le, and rapidl y becoming the stand· 
ard in double-sided diskdom. 

Siemens FDD 100-80 
Single sided 8" floppy drive, the la test 

& greatest revision. Featu res double d ensity 

plus much more. An extremely reliable 

drive $439 2/$409 

Hard sec1or option kit... $9.95 

Data separator option ki l... $9.95 


The lollowing 5 Y. " mini-floppies snare most 

featu res with their 8 " cousins, so without 


furthe r ado.• · 

S iemens FDD 100-5D . .••.••• . . . • $279. 

Oume Datatrak 5 (double sided).... 399. 

BASF Mini mini.. ...... . . . .. ... 279. 

SA 400 • • •• . ..• •• ...• • • • •• . ..• 299. 

All the above m ini-floppies are fully SA400 

compat ible. 


wide use. 

Hard 
DiskAccessories 

Cable kits for 8" drives witn 1 O' 50 cond. flat cable, 
power cable, and a ll connectors. Assembled if de­
sired. One drive 27.50, two 33.95, three 38.95 
for mini floppies (34 condt: one 24,95, two, 29.95 

CP-206 Power-one power su pply, Powers two drives 
more than adequately, top quality, 2.8A/24V, 
2.5A/5V••5A/-5V. . • . • • • • • . . . • . • • $99. 

mini-floppy power supply . ... . $79 

PRAGMATIX 1 


$599. Two/$549. 

Disk controllers 

Delta Products double density $349 
Microma tion doubler 439 
Tarbell single density , A & T 225 
Tarbell single dens ity, kit 184 
Tarbell do uble density, DMA 425 
Sorrento Vall ey 8" single density 
for Apple 375 

Manuals for all drives are $1 0, refu ndable again st futu re purchase of 
drives. Also, all 8" drives can be ordered with 220 v/50 h:z for world· 

Cit HB 10 MBY fu lly REMOVEABLE cartridge 
drive. Compl·etE! with controll er. person:tlitv ea<d. 
media. power supply. cabling, con nectors and 
documentotion. Highlightod bv SIVlish & modern 
cabinet rv . S6995. 
Shugort SA400B 20MBY fixed disk svstom. S·100, 
inciudes contro ll e'. power s.yppJv. and all th<Jt is 
noecessarv to run $6995. 

Electrolabs 

POB 4436, Stanford, CA 94305 

4 15-321-5601 800-227-8266 
Telex . 345567 (E l.,c trolab Pia .I 

Vis.a MC Am. Exp. 

Electrolabs • 
Monthly Special!!! 
TELEVIDE O 912C $745 
T ELEVIDEO 920C . ... . 812 
Features typewr iter keyboard. microprocessor 
controls, Upper/lower case, adjus table baud rates 
(75-9600 baud). special funct ion keys, much 
much more . 

Second page memory option $29.00 

Data Display Monitors 
used 12" Sylvania monitors . Composite 
video , 12 MHz,120 VAC. with new P-39 or 
P-4 tube, $79, used tube $59. OEM style 
(witnout easel, subt ract $12 . U-fix model, 
10 /$300 . 

4116 dvnamic RAM, 16K Bonanzall 
Set of 8, 16K, for Apple, TAS-80, Ex idy , Heath & more. 200 N._, 

prime ports, 3 1 the unheard of S49/8. 

l.a'lJ" discount> "vailoble for Qu3nlity & dt• lcrs 1500 & up). 011er 

hmiled while suwrv ta:5U, as 1hese w iH i.i~ni.s.h qukkrv!H 

Media 
8" ...$39 .99 SS/SD 
8" ...$49 .00 SS,'OD 
8" ...$55 .00 DS/SD 
8" .. .$59.00 DS/DD 
SY. .. $34 .95 SS 
511." $59 .00 OS 
Verbatim, Memorex, Scotch . or 
equivalent name brand 
Special In t roducto ry Off er! !! 
Wabash 8 .. d is kettes $29 .bO SS 

539 .00 DS 
Price is cheap, but they run 
Ii ke champs rII! 
Diskette head cleaning kit fo r 5!!." or 8" 
$28.75 includes everything for 1 drive 
for 1 year. Alignment Diskette for 
Floppy Drives •..•..•••• $39.00 

ENCLOSURES 

Rackmount Mainframe MT-200. This gorgeous 
beast is so appealing tnat it can easily function 
also as stand-alone mainframe. Very modern 
styling with fu lly actively terminated S-100 bus. 

With two 8" single-sided disk d rives.. . $ 1899. 
With two 8" double sided disk drives in place 
of single·s ided variety.. . . .. . . • . . • • $2499. 

Desktop Mainframe MT-100. Contemporary styling, a handsome cabinet 
coated with durable epoxy fi ni sh colors (blue, beige, off-white & silverl. 
Easy to fit into an office environmenL Tne proper way to start you r 
system. 

Above plus two 8" single sided disk drives. • • . • • . • . . . . • . $ 1599. 
Above with two 8" double sided d isk drives in place of single-sided 
variety......... . ....... . ...... ... . . ....... .... . $2199. 

$25 min. order . Calif . res idents add 6% sales tax . Orders under $75, add 5% shipping 
and handling, over $75 add 2 .5%. Al l pricing subject to change without no1 ice. 

Incredible!! - Two 8" Shugart compatible single sided floppy 
disk drives (double density), CP-206 power supply, in hand· 
some color c,oordinated cabinet, with full cabling, connectors, 
and documentation, p lus one box diskettes!! ! All for an un· 
precedented $1865. Up to one MBY of storage. 

wilh Qume Datalrak B" double-s ided drive $2495 

Circ le 350 on Inq uiry card. BYTE O..:emb<or 1980 377 



----------- -----------------------------------

R. G. Loeliger 

Threaded languages (such as FORTH) are an exci ting 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?" 
Th readed Interpretive Languages, by R. G. Loeliger, concentrates on the development of an 
interactjve, extensible language with specific routines for the ZILOG Z80 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· 
terns . If you are interested in learning how to write be tter 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 ~ Thi; ""d m h~r BYTEIMcGrnw -H1ll B1 2r- •r:: book s iUC nw1iltthk r u ,"1 11l BYT~ 
I BN 0-07-03831\0· X 

1 .~M II Book' rn )'Our local compu ter ~lmL· Price Jl8.95 

Plcast.: sc n<l ____ copi"s of T lirc11dcd I ntcrprc t ivc Lflnguugcs 

Til le 	 Compa ny 

St rc~ t 	 S ta tdPruv;nce 

c.n TOLL FREE, 801HS8·S4l0 	 hc~k cnclo~cd in the amount of 5_____ 
e r Mall To: 	 Bil l Visa Bill Mas ter Charge 

Cilrd No. __ 
Ex p. Date __~~Tl :\dd 75C' per h<mk to covl.'r pr~str1 gt.: ri nd hand ling.

Hiii~~ Pclcrho ruui.:,h , :'\ I I Ol..& 58 l '~eas~ remH 111 L1 S hmd:, o r c.t rnw un a L1 .S Ba nk. 
70 ~fo i 1'1. St. 



2114-3L 5257-3L 
4096 BIT (1024x4) 300ns (TMS 4044) 450ns 8K 450ns 5 Voll only 
LOW POWER STATIC RAM 4096x1 300ns EPROM 16 K EPROM 

LOW POWER STATIC RAM 
$1295a1s34oo saso each eacha1s50°0 

+ s475100 + s3so or a1s54oo or 101s100°0100 pcs. 

EXCLUSIVE ACOUSTIC CHAMBERS 
TM exclus.ve uiple seal ol Livermore 's new fl at mounted 
cups loc~s the handse1 into the acoustic chamber ylol<ling 
superior acoushc Isolation and mechanical cush ioning . 
Designed to adapt to mos t common handse ts used 
thrnughout lho world, tho STAR offors thliut ost in flex ­· 
lbU11y and lta nsmlssion refi.abilily. 

~g:~!'~:t1!~3~~ 300 baud 
• Compatlbllity : Bell 103and 113; CC ITT 
·Frequency Stabl ll ty : ±0.3 percent. Crysta l controlled 
· Receiver So-nsl tl11lly : -50 dBm ON. -53 dBm OFF 
· Modu la tion : Frequency shif t keyed (FSKJ 
· Carrier Detect Delay : 1.2 seconds ON ; 120 msec OFF 
· EtA Termina l Interlace: Compat•ble with AS 232 

spec1hcalions 
·Teletype Interlace: 20 m1lllampere currenl loop 
• Optional Interlaces : IEEE 488; TTL: TTY43 
• lnternntlonat (CC trr) frequencies available 
• Swltche ~: Originale/ Ofl/Answe1: Full Duplel(/Tesl/Half 

Ouplcx 
· Indicators: Transmit Data. Receive Da ta. Carrier 

Rea dy. TeSI 
• Power: Suppli ed by 24 VAC/ 150 MA UUCSA tisl"d wall­

mount transformer. lnpu l 1 is VAC, 2.5 walls. (A 220 
VAC, 50 Hl adaptor Is ava ilable upon request.) 

• Dlm~n.slons : 10" x 4" x 2" 
• Weight : 1 74 lbs . (3 lbs. shipping weight including AC 

adaptor.) 
·Warranty : Two yoars on parts and labor. excluding the 

AC adap1or whrch carri es the manufacturer's warranty 

List SALE 
Des<rrplion Price PRICE 
RS232 , TIL Mod!m S199 00 $139.00 

LIY-STAR20M RS232. 20MA Current Loop Sl99.00 $139.00 
l\V-STAR -V21 CCITI Europaan Standard S229.00 $209.00 
UV-IEEE IEEE 48a51andard S395 .00 $288.00 

u •. ,....,,, '""''·WIT "'"'"' j .00 ,,..., 
CABLES 

Pan No . Description Price 
CND-RS2328F RS232 8 Cond 8 11. ...... .. . . ... . ..$19 .95 
LIV· l211 EEEto IEEE 2 Mew .....••..••...•....$59 .95 
ltV·l2PET IEEE to Pe t 2 Meter . . . ••.• . , ..•.... .$59 .95 

Sectoring ~ppllca11Dl1 Box ot t O 
Solt Seclo• 
Haid tO Sw or 

HIS-&! Appl• 
North Star 

119.!15 
119.!15 

Hard t6 Seclo• 
Hard Sec101 
Solt Secror 

Mit1 opolis 
Soog ort 801A 
IOM 374.0 

S29.95 
S37.00 
$37.00 _ 

SHIPPING WEIGHT l LB. 

SHU-SA801 R 
2 OR 
MORE 

Sln~le Density Doubl e Density ~~ ro·r~:11ed 
Per Di sk 3.2 me9ab \1s 6.4 megabits 

Per Track 41. 7 kllobrls 83 .4 kilobits 


IBM Fo•mal 

Per Disk 2.0 mcoabil s n/ a 

Per T1ack 26 .6 kilobits n/ a 


Transfer Rate 250 kilobits/sec . 500 kl lobi1s/ sec. 
Latency (average ) 83 m~ 83 ms 
Access Time 

Track to Track B ms B ms 

Average 260 ms 260 ms 

Setting Time B ms 8 ms 


HHd Load Tim• 35 ms 35 ms 


Shugar!'s SA80i standa•d floppy di sk d11ve is the estab­
lished industry leader with over 65,000 units installed 
a•ound th e world. This tlopp)' disk drweapplicallon leadet· 
ship is back.ad by 17 patenls and a technical staff with 
hundreds; or man-years o~ disk drive ongin9o ring 
ex erlenco. 

!-":.:.t.:;:.;..:.:::.:.::.~-----------------t .;,.,t,,,.~J....:....a1 , .,.1i..Mo. •• .n1.11t 

THINKER TOYS 
8" DISK DRIVE CABINET 

• Internal data cabte and power cables 
• Data signals are terminated at th& back or the cabinet 

with a socke t/ header connec1or 
• Regulated power suppl y with pro tochon clrcul1ry 
+C ina,,,, atttaclwo appearance 
· Stackable 
·Accommoda tes Shugaf! SABOtA. SABOOA. SASStR. 
SA8SOR. Siemans FOD1201200 Series. Demex 2000, 
Remex 4000 

· Ven ted chassis lor cool . 1ehable operation 
• Color Beige 

·Shipping weight: 20 lbs. (single clrlve cabinet) 


Tl!T· DC1 

TH T· DC2 


30 lbs. (dual drive cabrne1) 

Single Drive Cob Inet 
Doal Drive Cal>ine t 

ORDER TOLL FREE 
1-800-423-5633 
HC•pl CA., AK., HI., CALL 

213 894-8171 

PRIORITY ONE ELECTRONICS •...;;_! 16723 B ROSCOE BLVD. • SEPULVEDA, CA. 91343 
Terms: Visa. MC. BAC, Ct.eek, Money Order, U.S. Funds Only. CA 1esldent5 edd 6% Htes 1u, 
Mll'limum order £15.00 Prer,ald U.S. orders leu then S75.00 Include 5% shipping and hendllng. 
MINIMUM $2.50. Exc.ess re und&d. Just In case ... ple ..e include your ohol'le no. Prlcn subjucl lo 

t .. 1ro11lunl~•..1UiQ••"'"""' f... t• 

.ailb:lll t"AU.. ..-."""'"""'n•111 
~, .. . ..W'" 

FOR DETAILED INFORMATION 

SEE THE 2 PAGE COLOR AD 


ON PAGES 30, 31 IN DEC. BYTE 

FLU-0800 . s12s00 

FLU-0802 . 5179°0 

FLU-0804 . s229oo 
FLU-0810 . 5259°D 
FLU-0811 . 5299°0 

FOR ACCESSORIES, SEE OUR 60 PAGE 

DETACHABLE CATALOG IN THE NOV. BYTE 


ECONORAM XA 32K RAM 

IFLUKEI
====®
LOW COST 

DMM'S 


MODEL 0804 

. ­
f• Ud\. lll~1..J1- ..'" ltu.I U .., 

....,...."'-· 
~.Mal .._pJ":.e(.'ll LL h•~irlOI• 
a111lit lW11 

• -1 9 .,.,.., n;i.;m,·,~~· -'f&I 
~.- ln-rh 

\aM'liloo.,.4t'Ulu-~1 ... uti,.n:~~.\. 
'"rt~bo•J-1 ..... 

t1un1t.m;. .. ,.;.u,. r..-.1ot~1u\"'lltl 
1... ~ h. '~l"rttrr- .... ­

l. ,,.,..t_...,.t.m.ra•~-· .. r•"-.1 
l••t••J I<& ..~..... 

! ;i:..'!::_";i,::~t:~f·:;::;;:;';:' 
..,,... 

r \.~.. -._,i... 1 ~....-.u.n 

N.. ...-...1,~,..l· 


t:®i~\\\\\\t 
~\!>"' 

Ordor No. 

GBT129A32 


• 4 MHZ wilh Z80 
• 5 MHz wilh 8085 

. . . . 
- .... • --- --'P - .- ­

L. r: .i 
- •I' • • ­

Reg. $689.00 

Sale Priced 
change without notice. We wltt do our be5t to m1 lnt1 in prices lhru December, 1980. • Assembled and Tested 
·soc~ET and CONNECTOR prices based on GOLD, not uceedlng $500 ~r oz.. • S- t OO Compatible 

· sale Prices are lor grepold orders only credll cerd orders wit! be cllerged appropriate f re lghl • Fully Slatic 

http:lll~1..J1
http:exclus.ve
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-$N7«10N ·" 7400 SN?.. IS6N ·"SN7~1N .20 SN141SlN ... 
SN'TolllZN ·" SN1H~ ... 
SN?"llN -" SNtt7lN ·"' 5N14. l.61N ... 
$N140IN -" SNJO)N ·"' sm•lilin-.i ... 
$Nl'...:1$N ... S.N104.N ·"' SN1'4WilN ... 
SNt.:iGN ·"' S.NJ.f?SN .<I $NUWN .l'I 
SNl.-0~ ... SN'U1'N ·"' $1"f141ft.N ... 
SN?i&OtN .2'l SNl.QON ... SN1H66-N "" $N1..:MIN _,. SN HUN ... S.N1061N '"' $N)..0N ·" SN14lN ... Sf'•·fl4.L »N 1.95 
SN141 1N ·" SN~..SN .n SN?.,lnN • .ti 
SN10ZN ·"' SN1Ui6N ·" Sf'll1••7lN i.. JJ 
5N10JN ... SN14'N '·" 5N7H1-4N ... 
$M.ili5N' ·"' SNlf90N ... 5N,4111SN ·"SNl•L•N ·"' SNl·OtN ... SN14'11'N .It 
SNHIJN ... !iN7.ff2N "' S.N1•171N "' SN14l'QN ·" 5N7'UN ... SN1.a'1JN t .Ol 
SN14J'LN .29 SNU~N ... SN1Alll!IN ... 
:iN142',2N ..• SNW~-N .61 SNmll N '·"SN'4.2lN .29 SN1$N ... SN?o!Ul'N "' SNH.~N ·"' SN1...1N .... SNl~UllN "" SNU.1'N ·"' SN:t.a lOON l.., S.N7•USN '·" SNt-12-,N ·" SN?<llJOJN ·" SNf&Li):JN 1.21 
SNM;zgN .ll SN'l-4JtijN .ll SN1'mN 1.2' 
SNU1.lON .2S SN 1'1 U1N J_'l!i SN1•WJ2N ... 
SNJU.2N _,, SNf.flllN ·" SN1•1tJN ... 
SN101N .2S SN14l~N ... $N1•Jf4N ~·SNHJl,N ... 5N"'l41llN ->I 5NJCJ"5N ... 
51'f14:.J'iN "' 5Nl41 '5N A9 5N7oll lt6N A9 
5N~-44)N ... S.Nl'Cl.5N ... SN7411t7N .ti 
S.NJUIN -1'1 S.N~41~N ·" SNJ..JMN ...., 
'S.N1..'2N -" SN'H.UfiN ·" SN141MN' UJ 
S-Nl..01'1,1 u• SN1t l4LN ... S"•mZZIN ..,, 
SN7'1UN L IO SN1"414lN us sr.,mzs,1N ... 
SN"'l.tUN ·" $N7-41-4lN l.<l $NT42lfiN l.9$ 
!j,N14-t6N "' 5N7-4 "44N l.·41J SNH2"19N ·"SN1'4UiN '" SNl'-CJ-ISN ·" SNJ'o121JN ._., 
SNJUl.N ... S.N'74JdN us $_f1,ft431N UI 
SNJ4~N .ll) SN?t1UJ1'1 '"' SN'U215 .... 1... 
Sttl.:!o! N ·"' SN7US!nll 1..45 51'114l55 ..... ... 
Stt7UJN ·"' SN14.l.5olN '" $N7UISE1N ... 
SN1.45'4N ·"' $N74'ls.2N ... SN1061f'f ·"SNJ•YJA .is $NJ'1~N .!'j $NHi)51;N ·" SNJWJN ·"' $N14l~N '" SNHJ'JON l .4il 
SNJUON ... $N1HseiN ·" SN10'JJN 1.0 

"LS0> ·" 74LS Hl..,S J'il12 I.IS 
UL..501 ,,. 14L..S J'ill 1 . ~s 
14\..Sln: ·" lRSti ·" J4LS19" J.1$ 
741,.SQJ _,. 1..Ui9J ·" l4L~ l'P.I l.l~ 
l<LSOI ·" 14\,$~ ... 1 • L~1'7 l.l'J 
1'LSQI ·" 7-11,.$.;6 l . l$ UL.S.2ll l.19 
14 L~ _,, 1.CLSIQJ ... 7 4 L..~ J.91 
74Lstlt ·" 1-f;LSIOJ ... J.(1.,.52-I J 1.91 
141.StO ·" 7•LSIU -" ~L..5i1-IZ '·" 74L.$11 ·" l'•LSIU ... 141.5.74) 1... 
14\.Slt _,. 7RSJU ... '41..S>U 1.91
14LSIJ ·" 741L5112 ... H L S.'245' .... 
74J,.St4 .9') 7.CUl l2J 1. 21 1•LS2U 1.l'J 
14LS15' ·" r.&t.Sl;t5. .19 1• L S2CI. I.I' '41..SOO .1'1 1.&LSl2' .IS )•L~ u,.
r•t..sn ·"' H·LS1J2 ... '4LSZ.J 1... 
14\..SZl JS '4LSUJ ... 14LS:al ... 
"11...526 ·"' '•LSt-~ .<l 1AIL~1 ... 
r.CLS21 .JI -,.t r.. SU• .l'I 7• LS2Y .9')
14LSn ·" ULSU~ ... 141...S:?&o ... 
14l.$J> ,,, 74 LS1SI ... 14L$266 ... 
nt..Sll "' 14LS~JI ... m..s::n l .'i5 
14l.Sll ... JILSI~ I.J'S 141..521'9 .11 
illLSJT ... 1•LSJ~S l.l9 1•LS2!.l J.O'I 
i'4LSll .<'j 74L.Sl5' 1. 19 1AILS2'» ... 
'4 LS40 ·"' 1.ll L.5151 ... IA1L529J ... 
'4LS42 ... J.:IL.5J~ ... 1•LS291 1.2' 
14LS61 .Ill H!..$160 J. 15 7<11 LSJ!t.2 1.21 
1.tLSAlil l.11 74\..S161 1.1$ 1.tLSJ$l 1.1'1 
l.tLS49 U!o 1• L.Sl61 l.15 1.tLSJ(6 ·"141..~I "' J.4LSIU J. l5 1.tt... SJUi ·" Hl.$~ .29 t4LSl&<ll I.,, 141l.S~1 ·" 1.tLs.5.5 ·"' 7.CLSlf.S. '-"' 1it.t..SJM .II 
14L51J ... 1.tLSlEil t.l'il HLSJTJ l.91 
''L51'-C .•! 7<11 L51Ei'I l.H 141L5Jl.ll I.ti 
14LSJ$ .'9 lRSJi'O a.•'ll J.t1LSJ1'S ... 
l4L S~6 ... J.t L$11J ,_,, 1'L S:W. ... 
"LSll ,,, HLStH ... 1A11,..S:!ll "" ML.51J .l'I f.ILSl?S. ... 1•1...$.ffl 2... 
ML.... ,,,, J•LSJll .... J•L..$610 2-" 
141,..~ ·" :to11...S1oJ> '-" l l L..$~ I.ti 
141,..$~ ... :t•LSJ91 '-" 11L..$'JJ 1.~s ,.... .!ol 745 J4SU4 ,,,. 
ro1so: ·'° 74~1 l .t< 
14:50) ·"' 74$1].J ·" ,....., I... 

""°' "' 1-4SUI ... H1SlS1 J.IO 
r<SOO ,!IS 1-4Sl-l5 1.19 1•$?51 1.1;,.... ·"' 14$J,l6 '·" HS~ ·"' """ ·"' 14SIJl Lll l•S.280 z... 
'4$111 ... )'.1~119 l.Jl 1ifi5?!7 ° .... 
1if.$11 ... l4'Sl.i0 1..l!i 1ii$2U• ...~ 
JiliSI$ .!<> 'f'S. L'I 1... 14$J1l ,.., 
H$11) ... 'J4SJU us 145JJ.t l.~? 

'"'" ... 1tSIU JJ5 745387 ° '-ti 
1.&S.JG .!ol HSl5il LlS 145"171 ' 19-9~ 
H$l2 ·" 1•SU• '·" 11;s.-n · IMS,.,.., 

·" 1-tSl~ ,_,, lil.S.f:tJ • 1;.t1 
14$St .IO 'r4Slll ....¥.! Jo1$4Jll • 21.IJS..... ·"' l•Sl'M .... 14S4r.t · 21.'P.i 

""" ·" J•Sl~ '-" HSSJO• 1.91 
HSJ'4 ·" 14519' us J'• M11 " 1.9~ 
l<SIO "' 

,..,.. Ms )•Sin • 19.¥.. 
J•!iHZ "' H$Z4 1 2... J4S~n · 19 .~ 

l•SUl ... 141SN2 '·" l'•SkO u o 
'"-SH4 "' l<11St-1l 1.2' l•S't'I 11' 

• L..IMIT~O AVAILABILITY ON THESE PROMS 

CAlOIJH •U$ CA-LINEAR CAJOl9N "" CAI2JH J.2' CA!091i.N ) ... 
CAlQJ!iH 1.)$ CA.lllOH I. JO 
CAJ0461't i .-XI CAJOllN Z.00 CAJl.q_H 1..25 
CA~llN '·" CAXt2'N LOO CAll&cH 1. 21 
CA~N ..,. CAJOIJN t.60 CAJ«l lN ... 
CADOHI t.2' C AJIX<N .a.s C A.)(40N "" 
CD'1'JO ·" COG> ... 
COGJ ·" CD- CMOS c.,,.,, ... 
CD<001 ... c~ >.<?c.,.,.. LI• CP4"'6 ·" C°"'3l .... C°'°"J L<l CD450J .tlc"'°'" ... CO<OU ... co­ l.tl 
CD4D1D ."I COilOl<l ... C0610 .... 
C04Qll "' c,,.... ... CDi!iill IJO 
CD4Dl2 ·" CD+)ai. I.It Co.tu• l."
C[MQll ... CD*1 MO CO.~I!. Z.9' 
C040H 1.n c~ 1.l> C04St6 IA 
CCMD1$ I.II C040l4 ... CD4!itl l.!'j
CD4.tlU1 ·" co.... ... CD451t ... 
C040Jl U9 COiQil 1.19 CD<'IO J. I') 
CO.tOll ... C00>l U9 CD<$!< 1.19 
CO-Olt ... C041EJ 1.19 CD<Stt 1.19c.,..., 1.19 C """6 '·" CDC~'t I .ti 
C0<4\ll I.Pl c°""" .... COC~J ..,, 
C0<0>2 U9 c~ 1.49 CIJ.'562 11.9$ 
CP40!1 ·"' co­ ·" CO<~ Ll'l 
cO<Ol< ·" cOOOI> ·" CD4stl ...... 
CO<OIS "' co~ ... CD412l 1... 
C"'°'li "" CP4010 .>S CD47:4 I... 
C040'2J ... CC.OJI _,, 

MCIWJlil fUS 
CD40'111 ... c""'" ... M C LUJll ,.... 
CD401' I.., CO.»)ll ·" M C l•4Jl IMO

c"""" .'i CC.01' ·" M C tLm 11.'5 
CP41llS ... CD-011 "'' M C Ll 4H .... 
COOOOl .... co•~ ·" M C l ...D IUS 

JE608K 
JE608A 

JESO B PROGRAMMER 
2708 EPROM PROGR AMME R 

K IT 
Assem bled and tested 

. , ... ,,.,,.. ~ ... -....... , ~ 1 •• 1........,.-..10~10.u· r~ 

.............. ......,.. ..... , , •• 11.. 0. 1.u-1, ....... 1.. ~1 .._., 

.......•bodoo••~-tf ... llilt1 "-- HltMICloiilo""".1,i_,..,.__...,- ....-n-••'' ·~·~-..,. 
:::~- ·- ............... ­.,..... _...... """ _.,...._ 
.. . ,,,.,...,.,.....,..._,1_.­__.. ,.i.o_... 
:!;:.;:",',..:::• ~"'' ..,_ •­ •• a&a.1 1 

.. -· .,, lluto..-tto 

...._...._•..-------·to.....,,__,.. """.......,, lioobf­

· ~~.~:~::.:.~..:!'.:r.=l~~ h ........,, ..~ ··-.. ~·"' · ~•01 1 .... t..~ ... . ..... ................ , ... 
kf1 ,..,~,..1..,..,,...,,_IU• ,_,,.._.,_, H~-Y.t.1;. W";. l.W 

:=-:::.~·='=~;-:::::=."':,."""t~~~~~D' 
Tr~~-· 

$399.95 
$499 .9 5- DISCRETE LEOS •XC!i.!1IH~ .100" red S/tl MV~ ~·· reiJ ,,u )(CUIR: . lto"•lfl $.JU 

XCWiO .JOO'' 11r•en •1tl )(C20'}R . 1~·· r"OO I/I I )(Cll1Cl . lto" i;it~n •Ill 
xc~v .lOO" vcillow 4JSI XC20X'i ,]3" qrell!'n 4/ 11 XC:IUV ,190'" \'til lOw •/ti 
XC~C .200'" c l ~u •1~u )CC'O')V . J;-;.." yeltow .C/S.l XClllC .1.0'" clilar •111 
XCi1R -10l'" rad !iij\I l<026R . Ill'" HIO "" XCilO . io')'" 9r«n li/H }(~26G . 11$.'"qirun 4/ H 1NFR11i·l'l£0 L CO 
XC2lV .200:·· ,..011ow •111 l<C!i2GV . lit.$'" V4110w •1n ""9"11ij,"1U/l.i"l'l,u 
MV]Q-9 . 170" tOO •Ill ~~ . 1~··c.tit•t I/ti tRL ­ !i/SI 

C. A. - Common Ano<10 DISPLAY LEDS c.c. - CommOH c..tl'IO.U e 
TvP• Po l.uitv HI Pt ice Ty p a Pola.r ii •v H 1 Prln 
MANI C.A.-u ia .no 

··~ 
0L74 1 C. A.-reQ .IOI J.2S 

MAN1 $.1110,M.-rod •JO> ... 0L1-46 C. A. ­ rad ;_ I ..,. U!i 
MANJI c.c.- •aa ·'" ·" DUO C. A.­ rca ""' "..'MANS1 C. A .· 9rcien JO> ._,. 

OL 1~ C. C.-rc-a .... l.49 
MAN!.I C. C.-9re-en . lOO LIO OUJD c. c .-,.~ .110 ·"M AN1J C.A. "" . JO> ·" ,.-N'O?O c.c ·"" ... 
MAN11 c;. A.-ftld .... ·" FNClSI C . C . • I ·"'' .9• 
r.. AN 1~ C.C. - Hld .JOO U'5 FNO>S9 c.c . ·'5'1 ·"MA.N Bl C.A.-~ellaw .)l)) ... FN~.) C.C, [l"'NO'SO:I> ·"" ... 
MANS-4 c . c .-yet1o ·N . )I)) .t'I FNO~~ C. A . l~NO~ll)J ·'°' ... 
Mi.AN JEi:l'O C. A,-ounff JOO ... HO:S.f'.11 ·.MOJ c . A.-rad ..., ,... 
MAN Jii:ICI C.A..-or1rioo · I JO> ... HOS~·~Dl C.C .-rca ·* 1.IO 
MAN )6.&0 c.c. Q.tlll"19CI 

_,., ... ~"61l c.c.,R.H.O.-rod ,)I)) '"' MAN qi]O C . A .-0Hlf19t1 ·'"' ... !iel.2'• 1610 C.,A,.L., H , 0 .-Yfl , ""' '-" MAN UilO C.A.· 1:1nni;e- DO ..!i60 ... !iiOll· lflll C.C, ,R,H , 0 ,-y,I . ""' us 
MANUilO C.A.­ ann;.e ~ I ..... ... !ot:UoJ1lO C. A .,L ..tO.-red .JO> ·"MAN~ c.c:. -ori111~a-oo . ~ ,9') ~-?1ll C:. A .•R.M.0.­ rll!'O .m ,_,. 
MAN {1650 C.t.-OUofl'ICI ! I .... ... ~N~ C.A.,L. H.O. ... ..., '·"MAN666& C.A. - Qt;Jno:t.e ...., .9') ~-ns1 C. A. , R.H.D.-r~ ..,. "" MAN D'J O C.A. - teCl ­ 00 .... ... SOIZ..1lCO C.C: . , R.H.0.­ telJ ..,. '"' MA. N(i7~ C . C.-tOCI •I .\14 ·"' Sf.lii-l).XI h.J\<i l. d lg. RHD ,lo)) 12.00 
MAN i7IO c. c .-~~ci .... ... .,..,.,,,, h1"'11Ld•;.1,,.t-IC ·""' '2.00 
OUOll c.c. ... ·"" 1.2' !1C8N»& 011CMtf. er._.,,(! I)·"° 11.!! 
01...101 C. A , ..• .JO> ,_,, L IT·! Photo :XslslO• Ooto- l~al . ..,
DU21 c.c .-u10 ..... I.<• MOClOIO 0Ptlci1lly ho l.l"rlac O.rlwer 1,2$ 

- LOW PROF IL E • SOL DER TAIL 
m NI SOCKETS STAND AR D (TI N! 

1·2' ,,... ,..,IX) 
1·>1 ,,,..., »tm

l p in L..P • tJ ... .IS HCllr'l ST .21 ·" .:-4­}4 p li n 1,,..P ... ·" ,Jj 
UiO lri !.T ·"' ·" ·" ~Olt'l LP ·" ~I .211 HDlri ST . >$ " ·"'llO lr'1 LP .29 .ll ·" 24 IJ l11 ~T " A> ·''2C o 1n LP "' ~1 .... 21 pin ST 9') ... .11Z2 oln LP .31 ·"' .l> ll. p ln S:T l >I 1.26 U5l<llPlfl 1..P ·" . )1 "' 40 p ln SY '-"' JAS ....21CJ1n LP ... ... ·"lfiPll'l LP ... ·" ... WIRE \\' RAP SOCKETS40 p in 1..P .41 .., ·" (GOLD I LEV EL # 3• SO LDERTA IL !GOL DI 1·14 ,..., 

~"" STANDARD lplnWW ·" ... ... 
tOpln 'tNW ... 4l ... 

l· I< ..... ~1Cll) 14.plnWW ·" "' ·"lpln SO ·" .., .ll niOll'l\"iW ... ·" ... 
14plnSO ..• ·" .., llOlr\'li\IW ... .;o .ll 
!&pin SO ·" .•? ·" ZO.tiln l/'/'\'Y 1. 19 ,_.. ... 
19,plo S .st >J ... 2'2olnWVI 1... I. JI 1,23 
?<110111'\S .19 •r.. ... H pln w·w ,_,, J... ..... 
lltilrtSG l.l O '"" ... 11Pll'l\"l\\I J.'9 Ul J.1' 
l6pln$Q l.6!ii ,,., 

'"' >60IJJWW Z.19 .... J.1'l 
4011111 so 1.11 '·"' us ollOglnWW '·"' '-"' I.ti 

1/4 WATT RESISTOR ASSORTMENTS -5% 
ASSY , 1 s..... 

H Otim l1 orim I! Ohm 11 Ohm n Ohm 
11 Ollm H Ohm 19 Otlm 41 onm ~ O~ so.... s1.95 
QI Oit1n U Ol'lm 100 011m 110 Ol'lrn JSC> Ol'lm 

Sl .95ASST. 2 $H, 110 Of1•r'1 nD 0'1 •n110 Oittn llO Ohm J!iO Ohm 5 0 p c.-1. 
410 Ohm56(IOll'lt1"t~Ohtt1l200t11•n IK 

ASST. 3 !iea. l.1H. t'51K t.IK ,_,... UK 50ec1. Sl .95 
J,,llJP<., J.9K; ol,JK ...... UK 

ASST. 4 Se;i, UK LOK 12K ISK '"' 50pc.i. Sl .95 
12K "K UK l!K <IK 

Sl .95~T.5 5e1. '6K ieK a!K 10014. UOK 60 p cs. 
ll<K llOK ,..... »OK UlK 

ASST. G s... "'"' "'" """ "°K 120~ S0t)e1. $1 .95 
JM 12M t)M l.IM 2. ?M 

$1.95ASST. 7 Sci ii. LtM J_JM l.'f.M 4.1M 5..6M SO p C1. 

ASST. BR Inclu des R1!$istor Asm . 1·7 (350 pcs.I $10.95 ea. 
Sp-.c S h HCS - 25 ~$ 10 .00 M in . O rdar - U .S . ~unds O n ly 

C1tl f. R u:ldenu Add 6%. Stlas T1.11 
Pona;a - Add 5% p ·lu s $ t In w ranu 

1981 Ci:1aloiJ A w11 l.J.bl• - Send 4 1C s 1i11 m p 

J•a•m•e•c•o• 
ELECTRONICS 

PHON E 
ORDEAS 

WELCOM E 
(41 51 592·8097 

M;llL OIWF.ll t..'L£C1'/WN I CS - ll'Ull LIJWID£ 
1355 SHOREWAY ROAD. BEL MONT, CA 94002 

12180 PR ICES SU BJECT TO CHANGE 

P11·1 N-0. FuM 1lo n Ptia 
1Dtil P t CMOS Prechlon nrne r Jt .'!6 
~l:;V/Kt1 • $ t opw41ch Chip, XTL ?l.91.i 
1105.cPL Jt.: OlitU A/ D (L..CO D.tl'rtil IJi .'tS 
1J(IU!V/KU • IC , Clrc\111 Bo1ro, Oh pl1y 34 .~ 
H01CPL ).~ Ol9H A/O (Li;;D 0,1.,,,ol li..t$ 
7101EV/KI~ • IC, Ch'Cull fJ.o.titCI, CU4'1iY 71.'M 
?11'CPL )V~ Oll}U A/O LCO Oil. MLC . 1.1.M 
'111CPL J.""1 O l91l AJO L CO Ol'fi, ~LD. 11.9:5. 
n'OllOA L o w B•ttorfy Vall lMk..n! Or 1..~ 
1il'J61PG c;MOS LEO S t oi>watch/Tlmer 12..9S 
no5"EVJKl1 • 5 t OPw il lC:h cn 1p . XTL.. J9.9S 
~. JPE T ono O•not11or !!ii. ts 
n»C: EV/Klt • Tont G•n•r••or Crii.p , )(TL.. ,.9S 
mlAIPO O sdlt.. t Olf' C o n1fOllorr 6.50 
12'01AEV/Kl1 1 F r-.q. Coontet Chip, X T L 11.10 
nett Pl s.... ,, O«.IO• Coun•e.r n."tS 
1209 1PA CIDC'k Gal"leutor ),~ 
'12l!i lPG "' Ft.10.c.. CMO S &ravw,a :cl'I CKJ U•.t~ 
12J!IEV/Klt ' 4 \!BC.. StGPWllC.h Ch ip, X'rL 19.'l~ 

11:J6AUt t •Ola' t llJ"'"'- c;ou11ter C.A. .11..CO 
1'2l6CIJI S·C.. lt FreQ. C-oumu C.A.. 115-.r.a 
12Uii01PI t.-0\i;lt Ft ..~. CO'i.!fUOJ C ,C. 11.9~ 
l21'1JI .l-Ol9ol t LEO UpfOOv.o,, COufttU tUS 
t.UIC IJI 1·019-ll Univ, 1..EO O rlvo 10..95 
l'nllPL LCO 4'1J 01911 UO C01o1t11'• ORI II.JS 
l't2'A1JL l~Olgl t Vl\lv, COulflUr J ..~ 
7nijA !l;:V/K;U • S Ful"IC;tiOtl CO\liH•r en10, )(Tt,. l'C,'5 
n.&O tJC C MOS Bin P.og.. Tl,,..Ot/CO'Unt..r 4 .~ 
nsllJ A CMOS OMde-tty-~ RC Tlm• r 1.0S 
n"AIJE CMOS 9-CO Pro9~ Th'"''(Covn1er ii.OCI 
nfiOIJIE CMOS OCO P.rot. n1'1"141r/COull'\\.. t 5".2'$ 
~IPA CMOS 5~1. Tlmt r 4111)111'1) l.&S 
~ r PO C M OS S~ Timar Cl.I p ' n J 1.10 
M.UEIC'PA CMOS 01> Amp C:ompu•to~ SMV 2:.2S 
1611'B(:PA C MO.S Op Amp E::xt.. Cmvr. !IMV 2.H 
i'QlB.c:PA C MOS Ou.a l Op Amo Comp. !!.Pl. v l .9S 
16llC:CPf C MOS T ri Op A mp Comp. JlllYIV ~..35 
MAJCCPO CMOS Qc.aad OP Am.p Comp, 10MV 1.liO 
;tCAX:CPO CMOS QvlCI Oi:t A.mp Com-D. 10.-..v 1,M 
?C.b)Cf>A V a lt•911! COl'IYiilf'lClr 1.'M 
lti.'K:CQ S'JDPm Uam:i-GAP Von Re . 011).aa 2:..50 
t?l lCPA Vol\ R t l /ll\Olc..a1of '2 .~ 
IU1CPA Vi:tl t R o r(ll\dlCitOll' 1..50 

• INTl:.A!lilL ' S f:VALUATION KIT5 

~:~_: :: 74C ~! gill ~~ 
HCOf. .M NC2&0 1.:i'!i 
HCCI ,)II t• CIM .:rs. a c2u 2.2S 
u.c10 .l9 .t.:ict01 Ln 1•c.m 1.49 
1-llCl4 . 15 1•CUI 2.9S 14Cl1' H'J 
Jil.c:JO . M Jll C:l<S-1 l.~ TllC~I ..a; 
1-11 c.xi .Jll 14ClSJ f .~ l'llctO.J US 
1"Cll~ LJJ 14C l60 1.69 'l'.IC!llll 1.,_,~ 
'•C41 l.i!i 1 4C~ l I.ill J.ICHZ 10.H 
l'Cll .71 14Cl61 1.49 14CH5o IM 
l4CJ• _Jq >•c:;UiJ LB 1•C9l1 10..9$ 
HC15 U5 ~IClM 1.l-9 m:il.1 S...4.IJ 
11ca .M 11111 cm l..19 11ci1J ~-l!.i 
HCJ9 i.~ )f1Ci1' U9 'l'4C'J:ai ,~ 
14Ct0 Ui )CC175. Ut '4Ct26 ?,!iO 
14C1'J 1. l'i 7tC292' l 1n IOCti ,'U 
14C'r.t 1-M '4C l 'lll U1 "3Ct1 . l9 

t~~ !:: L INEAR t.~~= 4:~ 
LMllCLl--1 • . ~ LM10lCN .11 
LHCOKJ.OH LOS LM.MCIT-io US L.M~N .7! 
TLOUCP .1i LM31DT•l1 l.25 LM1lDN .Ji 
n,,(ll1CP 1.1' L.MJ.tOT·I~ 1.~ l..M1JIN .1' 
Tl.OUCN ~ . '1 LMJA IP·5 ,1$. l..M1Dl'll ,'9 
L~CO lUO Uil)l; ID·l1 , )'S LM 1ll N I.Qt 
TU:IUCP Lit LMlAJl'.:q5 .~ LMlM N l . lt 
TL:CJl.lCN 2,1! LMJ.l?P-5i .'9 LM"llll C N .Mo 
Ll-!OC191CO 36.11:1 U,,l4lP·11 -" MCH41$CG l.00 
LMJOOH ,f) Ui'IJilii'P- 1~ .li9 l..Ml'4'l'N .7t 
LMlDlCN .lS LMl'IN 1.2S LMi.11 .M 
U'1»lH l.'tS U..tl$0K S.7S LMlGl4N l.?s. 
L.M»IH l.'ilS LFJS IN .60 L..MJ.llON I.~ 
LM»5.M .9t LFJSlN 1.00 LMl4UCN .!lot 
LMJ>'fCN .•S LF.)54N UO LMllUN l.2! 
LMlJE.C N l.OD LP ~N 1.10 L..Mlt,;l'JN l.J5 
l_Ml)lllH US LMJYN UD LMl.a6N l.t5 
U_,lO'JlK US LMmN l,7i LM\~5'V LI'S 
LMUDCN US l.M)10N •.f'J LMl.ICXJN 1.!K 
LI"°'lll H ,'HJ LMl1JN J.a LM ll.77N11 US 
LMll2H 2.fi LMlnN 2.H LMU89N J,(O 
L.M:JLJMJ> 1.lS LMllCN 1-2!. 1.MLl96N l.l'S 
LMll1T l ,7' LM311N 1.9S Ull2'imT J.•9 
LMlnK .l.95 LMmN J.1'j L.M1171P Z'.t!a 
LMJUIC N US LMJMN I .~ \.Mi'f7,f.P 1.~ 
LMJl'JN 1.ir.. L..Mll6N•l UlJ t..Mlt915P·J l . Z$ 
1,.MJ2CIK·5. I.JS \,IMJ;IJN l,4$ LMJ.IMN 1.~ 
Ll•tl20l<.·ll 1. ):5. L..Mllt.N t.» LM.l'90:IN .'9 
LM~K·I.' US L..IM>91N ,ff LM.l90SCN US 
LMl2'0'f~ U!i LFntN' oll.OCI L,M.l9cAN ~ - l~ 
LM.li'DT •U Ll!i L.. M.)HI'-~ S.CIO \.Ml'l UN l .'r.lo 
LM.l31 T •IS 1.2~ TL4'4CN •. '9 L.M:tilSN J.?S 
LM,Jtl K •!ii '$..'r.i T LOtiCP U~ L.M,"16N .J.9$. 
LMllifiN ,fi N£!.HIA '-.00 RC0l6N t . ~ 
1.r.•moz .65 Nl:~A " -~ RCO!'i1N9 us 
L.M"IN J,95. N~Sl.IH l-~ RCOg.&Ti< 1-IJS 
LMll'Z !.XI NESX.H f...00 Fl:C:UHTI< i..•9 
LMll$Z t.O NEMOH 6..00 K04<1 2* .c .~ 
L.MllEiZ a.n NES«N -4. t5 K0~2t u~ 
LMJllT 1.95 N!;:~A I. JO OM~A l.2S 
Lr.W}MP 1. 1'!1 NESMV . B IC LIOJSB 4.'H 
L~lll 'K £.9$ LM'WiN .9J LMUC•l•N 1.29 
LP.0J9N ,')9 N£5l.4N l.'iS LMl3GOON l.e 
LM340X-!. t. l!i. ILM$65N l rZ$ ~t•N l.'95 
LMJ40K·U l.l5i LM.SMiiCN U5. ~!ION ..19 
LM.J.40K•l5i l .JS. L~N L~ ~S1CN , J9 

CAPACITOR CO RNER 
50 VOU CERAM IC OISC CA~AC I TORS 

V • l uCI' J4 l~ IDG • IV1•ue 1-9 lo.-99 lDO• 

li ~ : :: :8: :~ ::JfFF :: ·= '.g;
u pl .Oii .Di .1)5 .01w'f! .Ol ,Oi .OS 

100 OI .GI .06 .OS ~F .O'+ .01 .O& 

~~ ~ ~ :: :: '.~ t.1f F '.~ :t~ ;i1 
100 VOLT MV LAR Ft LM C AP ACITO R S 

.QOJrnt .ll . lD ,Q7 ~ .-m2'ml .U .ll .Ill 

:~: ~ : ~~ :1i ~ :r~~· :i~ :ll :~l 
.Olm f . 11 . 10 .OJ , ,nf\"11 ~lJ w?' ,'H 
+2011 OIPP EO TANTALUMS ISollcll CAPACI TO RS 

. l /JOV "' .)' .29 11.$/)IV "' .r. .29 
:~. ~ :~ :: ~ i~~ :tl :!i ~~ 
•.tl/]SV .Ji .Jt .29 "4.1/1!N .&J -~ ...-s. 
.1"1/JSV -" .3' J9 U/2SV . l'J .69 ..5!!1 
.U/JSV .» .M .2t ~V Ll'il I~ .9S 
1.0,nv .n . 34 .19 21~v . 1'9 ·'' .§S 
M IN I. AL UMINUM ELECTROL YT IC CAPAC ITORS 

A11:l..I\, ..~ AUi.aii LHO 
.A~{'AV ... ... ... .U/l'N .II . ll " 1.0/SOV ·" ... ·" .'1/'AV ... ... .ll 
l.l/tOV . LI . II . II 1.0(16V .!$ ·" ·" u,mv .11 . II ·" LD/l!IV _Jfi ... .u 
10/21V .11 ·" . 11 1.0~\I ·" ·" ... 
!OMV ... ... ·" .. .1/UiV . 1$ .t) ·"'2/21V ... ... . l1 U(2SV .16 .1' .u 
'2MV ·" ... .u Ul"!JV . JI ·" ... 
omv "' .II . I• 10/1'V -" .u .ll 
41MV .21 .... .n I0/2SV . JI . I• .JI 

~~ :fl ... .n 1~\I . JI . !$ .J• .n .1' 47/'.IOV _,. ·" .19 
'20J2'V ,,. .l• , )J 100/iJ.V -" .u ·"1:-:o.MV ... .., .• I lli0/2'V ·" .Zl .11 
4J~V ... ... ... t<<)l!OV ·" ·" .JI 
1oro1t~v ... ... ... :U0!16V ·" .IL ·" nM/l'V ... ·" ... •JOmv ·" . JI ·" 

382 6YTE D.-<omb<r 1980 Clrcle 352 on inquiry card. 



~~=~o::ng~"l.lt'to< Clock Modules COMPUTER CUBE rn.MICROPROCESSOR COMPONENTS
12voc 

A UTOM OT IVE] - 80SOA18Q80.1t SUPPORT OE\llCES DATA ACQU ISITION iCONilNUEOl- ­
INSTR UMENT JP..'N*A e•v uo AOC..at.:CN • Ul~ ""° C811••• 1•• 11-cn. µ"'"'-1 

CLOCK 0..,,, t-ltn 1...,.1/0,.,11.. , .:O.OC:l'L ' CCN ' Oii A /0 c-n~... fK-CJ>. ,...... ILi it.• 
Ol'&rl• .... l6 •1lY '"'"•"61 C6'1l•:d "' ClA.CDllL.C N 11-lfll OJA c ......~. W~r o-C-P f#t.li:O.i Jl 'Mo 
OHl'll • 1-o.,..c1io1101 n"'1 Df l N• ·~AliP'LICA'f lO NS: ­ ,_., 

OACJD~CN 11-.lll)fA C:,,m-. . M.lero, <:o-. -WJ'T.~ l.K
• ll"i d 11t.h .utoclocllo;t 

OOlt~ c: ioc·.. D•~•1 • ~0110+•01 •M CIA-Ct~-Cl'.I I0-•110JA CQ~Yt'l•I (Q..Oit~t.l""I I,.,
• At1 •t ma.tkH .au1o t CA-C:i!Oia2: L.CH 10.lllt DI... cen..... , .., ~ u ... 1 , _. 

RVcle>ek• 
.... Otl•• '"""' 5'j'1L•..,. COnlr611.,fDtH P•I•"' •.M·~ --0.-,ClttiL.Cl'll l l'Dl t D / A CD'""• r l n !JG.Jll'o "'"-1 ,,,.. I · """" 'S'/"lh- CDnU oltH ,.• Alr.;~ 1~,·n'IQrl ,,• ti f , Dlll:UI CO<al 'I •Ch.1o nn.i Multlplu • • I IJ 

a..- .s-w;U ICM. OAUO U..t,oltT L'ft1r...~J l/'O C •1'4-•~• " :li.-.i. •• 12 VOC o cer 1,, , ,, .,., 
• P o r, ..b lG/b.att H'f' 

,,..."214 "~"""'"'""11u1e-"' (1-n1 ~'"M 1------RM.rs------1D•t'" "'5'·C- !JO IV!lllllltt '-M 
DPI»> ,..DO. l., u • .. • l ILmu

po-.viored ln,uumn'L mt L,. 


~ieature~.Bnght 0 .3"' g.retl"I d1sol.:iy_ ll"ltel'NI tryuel tJmO­
 IC'- l-OV•11.-._1.J: M,,....,. il'f'D•P'lt~Ol .. 1/01""'1) "" ,,._, WJl(lltll ~·•t1 ..uc "".... o"'"' c ....1.01 ...·~..t:l'i'..,.. • 0 S\cr;,/d.1..- D~ur . Au10. d1spl•v brt~h~ne:-ss.con11of ·~• 1$.1.M t<01~1 ..tr.l,..lllrt.,DICD"lrol ...
4oQC. O Jil)l.O'r' car.or t Jl f cr1bl'o to blu u. b lUO"IJ 'OC'll, gra(;n ,S. "" 	 ·~... "' 

Pl>DO ClllfT c .....,rDl1•$ .. ~D""" H U CIULI 

D.... OC u l O<d A lhl• .... """yrllow. Comple-tc - ju s1 add h.,,~t<:l,fl"~ .:ir'ld ~""· O!'W.111 '"'o• "'-•;o-••l D••PU't 1'1tHh<.• " nu 
lU' lfl'l •• S3• r1c ~· ~= COMP UTER CAY MONITOR & ACCESSORY CASEMA 1003 Module ... , , . , . , , , . . S16.95 Of-UO.J 1h.-1-11-T1...1~[_"""'' "' ... 
llL'" ll:'h~ :su 111o:: $n• L.o• "-o•o.• &.9' • Qn.e p iee• h tr ....,v 1:1,.i~v .m old•d 1;on..,vvc;~1ofl 
U14-l llr-t.• • J.!1 • 1i.c :.:6>1 ~ •t • p,.,r'l l .Ofl 10 rn.~eft AOi>I• [I & I l l Cl t b•l'll!. t•il'ti.l ••d l lnllhl

o.... I flit 11-1 O•••U••"t' flM4••1• 
t-ait .. DhtUIO>'o-tl fl ~ ...... ...0-	 "' MA 10 23 .7"" lowC.01.1 O lg- lu1I LEO Clock Modu lo 8 .9S n l•\o·l 1 .1 $u1t< *"'' 1..0•.,,...•• r.~ • smoi..e co10 1•..i -i1c;v1rec f roni co.,.•r 4nmov.abfal 


MA1026 . r'mg~ LED Ala-rmC lo.ck!Thti MOm• ttt l8.B5 

11111 lll '-Dlr•t1•tl__,,lll•h l.,11' 

n11 ''·"°'-"IU.,.....,,.., ,°bC'i', tl'lh1'9._,.._.dl ''II) • 8 11il1 in •l'l•lf tiolth CR T 1nd 1 i t01-"1 room 4o r i A.pain 
MAS036 .3"' I.ow Cof1 O.giu1 LIED Clock!Timer 6.95 ~IP. • I '•II ~I l't..t!i. • dhi.. d1i.,...11< ti.IO•"" ia.hq'1-- GBOOl6800 SUPflO AT O E.VICES 

1UC~ l.l:PU ;:: H~I :::l~~~ll I uUy DKOdr.I : .. Tl1r•11 2W' hOlil• P•'1v it111Q ~A 1>01 t <1m at Ul"MI tor a.Olll t icn 
MC'80."CP. 11.'.PU •11., C•~• •- ASd.!; 
...t.1114.Al't 13•• 1 tilll( ilt/1. 1;1 

MA 100:2 .s·· L.EO OSspl1y O tg. C lac k & Xfonnci r 9 .95 
• 1'- '-'\15.."'C Jl'\ • I O)ln•-nlc • "' ' fet'l If no~•~ . 
,.., "'""~:s,.11t1 ...-...1own le • 'Ill • Fal"I t\01111po-. ltlon-od11bO'f• A ppl>e mo1h 11rbo,ue1 loe.111icu1,

'M:i&DI ...t11lh1•o111nt1• . -..01~"1CU.... I 
JU\ Mt.=~·~llw.• l'i< o~n•..lc 11')ru ,,,p llo l ..~ • Hook.uD c.11>1u c;,an t>o run lb.rou gh 0 1.he r 2 l'\Qi t'I 

"'-'1»1.1 12."1-•t-81t AO"" 1""-t;UAJO-.fl 
l:J National Semiconductor ~Cll3 .... IQ~llr ... , ~.,.,""" CD..t•oll.. 

H.'JI! 1.t~· IA IM.CO,... l ,... .,"114••..~• ' 'II) • C•Mi accom1nod11H1t. moi1 U&W •nu Color 1.ni"'l\>O'IJIC"T 
1-"C,llM A•'\I l\(lllC1noi;' C'D"'"'- A111p~1• ~- l&tt Ii•• ~ 1..i t1t Lill • monito rs ~do- b'i M.01<1•01•. 8 11 tl ltro• .. zo,,ith. S.nyo, 
V,CUt.lo l'fll<ll lO•o..1 ... 01 0•1 • ..... •-"1•• ii..- VPOll.£.11.01; ..:_1 •~ o.,n• .,.lc Y.ata U1o • Pena.1on.ic., Hlt.od\t GIC. . C • ~ny m.On •tor 'ha \ wi.t t it In.t o 
\o'IC'-1 ~•°"flhlfl.IOt'M.""\~-{~;·~ RAMSALE '-'CUll' Ui.ll:tl11t1 MDll ..Ulol ~ r~~L. 1~··· ~~ 1'" ~: : = ~~;/~;~:11r,~r~ · ~.~ 63g·:~4~~~~ ld W 0 WJC l J!~"'l . O , 
!o'loC4'-ll:IA Q•"o.1-s.u11•"''' ' 11.... r4hen·,..,1 IA l ' RO.MSI EP ROMS-----1 • Wolghl '. •PD f DXlmaH1l-v 12 l bs. 

11'!11 .11. 11'1.WV l'.'11-Hl.. PRQ..,._ "~ • CRT m o ol t or Ian andols:< d r lve1.no t incl...dod, 


MM5290J·2 IMK411&1uP041&1 ••• S6.95 each 

--MICROP"OCES:SOR CHIP-S J10I 1... r,.lllOll.l .... 
n:i rrmc-1 c~ fMM..MlKJ P..,••o U.'ft T"dJ~I' 1t.>I. l.1'110~ C4V. •\V, •UVJ ,.... 


16K OVNAMIC RAM r150NSt 
 lNAl:>tD-1) CP\/tlJl..._Jltlolf,..jJIW••r' n.,, 1t ltl"ll•ll2'!lllJTI M Ll'llOM ~S•n•k -~VI 
(OPi.!if C""V :tfo9\ 11,QV.l•tt:'Ul'.ITI L...._ tPll-0..1 ~.: CUBE-1 .. ....... . $99.95
_(8 EACH $49.951 (100 EACH S550.00no1I AA..U ~'l!!i ~N 11'1. l...AO~' loiNR•I 1'-'"•"' •!l."'1 
tOMN'AOCC~ 4-Got~lk•!Co.., hmo.C•t,.IUK i."<11 :!014 "R:0U ""r----- --------------1

MM5298J-3A .. ... .. . .. . . . S3.25 each I~ i.>Pu wJ(:lo~" I~..; ,a.,,., "-'•maf')I) ll'MI 1..'SIJC ~'1DU J~ • I t•qo... (Oh" Colin.tu•! 

BK OVNAMIC RAM !LOW HALF OF MM529DJ~ 200.NS 
 1";f.t0..k"' l'o.·Pv-•lt'l~ '-tJI ll'tlo f.UIU "1Xll1a ol ••l' .. C>l,t1 ::: TRS-80 

IM~iifll"-4 c~- 141 e,.~. Mcllli•···~llAMJ :lfi'I. llo ~ T•1 $UI• ••PGIOJ •1110.'at 
IN~~4 Cl'U rM lh10 f.IAUI 2• .ft 11( .. ROM 

IB EACHS2l.95) t 100 EA.CH s2soao n o1I .:.: 16K Conversion Kitc•u "'•.,10""'""MM2114-3 ....... . . . ..... SS.95 each 

.x,p;md you r 4.K T RS·8.0 S~-.Htm to 16K. "~ 1-------RQM,'S------I<•U 

CID"U U· I M .:.-. ftU{n-.JI cn.. ...:1 .. a........10• IYPP• • c.,••
JiK STATIC RAM IJOONSJ 
tu.Pv-i.-e11 Ott. 	 ~U{lCJll i;n1• • ;u.- Qu•u• 1.. 11..0'"''' (;floO Kil comas comp'8•1 with : 

~liN Cr1•-Ml•IO•'l•l•ID"' • S •.1e:h MM5290-2 ~UPD4 1 6. ll &I< Oyn.11m1.c Fbmsl
18 EACH $43.951 I100 EACH S4SO.OO~o1 I 

----SHIFT RE G•SHRS----- ~DU .. ., . d Onlv MunD•y....._ C25DNS o r IHJI 

4K STATtC RAM lLOW POWE A JOONS I 

MM2114L-3 . . . .. ...... . . . S6.25 each 


Du b-81 DY '"'"" • Oocume-n1illioon for c on111irsio n,,,"'~ Out1~1111 Oy"• '"'lt ~ Mc1,"4',1; r-..os i:~:.~~~~~u~~..~'·!~~!~-­
MM,.... cu.. 1»11 ' 1,1 \k 

1-~~~~~~~~~~~~~~~~~-1 M~ll>1 Ou.UW-l(t 1 ~u·u..,utt lo • 

IB EACH $44 951 000 ~ACH S4'1S.OOnoo l 
~ MC:tMof.1ca ll'htill M • lfl li1' lf1Plll ' ~, ..... , TRS -1 6K ........... $49.95
.L'llt MCM64~ lh-· ,.•IA1pn.. e0-h1'.. C;l'l1'. 0•"

MM~ M •llllT O~nf"'-'C. 
IWt-b, °""'"'l< l .,((v,.,,ul l H•• 1.llo MtCROP liOC:E.SSOR MANUAUEPROM Erasing Lamp MM\OW.i"I ' n•aU 0,.'1- ~ M·~ 	 J~ 

WIMl.o)I"' Ctco11»-•11 •lllo MC~Jl:.l 	 U IJ JE610 ASCII 
1"1"'110»N On.ioto-8•1 ft!. 	 s..;o 
~Cl.Ql"J 1~u;10,,,..m., UI 
:sllN 011•11'-G•I S'l•l.c , ~ 1---- SPECIAL FUNCT ION-- - ­ Encoded Keyboard Kit 
~.,,. ;iu~i.t:l·l1:S~• 1 ..: La o~r. 0w_. 1 MO~ CIDclo Od•I'< r.>M l~ u• 

'l't 0SlX!.."CCr4 0-~..i1 t.tOi tk><• 0.-1..... tu.• Z• 
~y IO;.'l.$' ,01Al''"C ... "onn!t' Oh~ C:i;onU '(d lto '·" 
,aaJy Du.1<1 M In ~OHC ... ···;;~,., C:•"'"'""""-n10.. Cnlfo ·'"* 

»v '-l~· lf lt D>"f"'-"C 

111
Mt.tW.Hn~ 

~,._. Du~ :.&~I ·~ ?itl"l lC ..."' M'·"lo'IJll~ t.,1c•a1•001..1 c.....HIDI• Cl6(• 11.'I& 
au.t-~li)llil lt 11n 

~·1 o.. 2S>••~'• 1"l 	 ~·,••·•~otttto• Ao1 '""' c...ca. ... 
COP~"'N... 	 ... 

'" • lojO..alli:ll ... ,...\
r,11uoc.anU111Uu .., • ., ~·0..1t RAM" £tH9' 2708, 2?116,, 1?02A, 5 2030, 5 2°'40, llC, ---DA TA ACOUl ~ I TIOU 1. o . ... t ~Le oo1......~ ..... 1..:. 

• Er Hit. up 10 11 c hips withi:n 20 m ll'l1,1td1. A.'"l»ICI• v .........1;1•·••f11••t\·. L'-S...-\1-AC'"l"o' Dl ••••IDDlno:>"--lt 1..!'I 

• Mi1 lntai nJconpant e'Apow r• d i.'l••nce o·f ona in c h . A.-UI 1-C:I T-cn T~•L-P·1- .. r+ni11 '" 	 The JE6 10 ASCII r<oyboard Krt an bC! lnlotirfa<ed l11oto 

,.,IZl>IC-1 T.-w~n .,.,._, L.O<.. P• " J'm••• Sp•c.111condue t lvefoiilm lhwr e l ~mllHUIJJt1•lc bu Ud up . :: : AV ..~~·11} El E1>1~?..NaEu~!~~?.!~ ~,~!:s --= ma n •nv compuJ.C1r syu.r:m. Ti'HI lll t com•1 comD le~e 
L."-'EIAH ~uo ... o , .., Ofl "''"• 	 with 1u·1 lnaun•l•I {lt.l!Ja leoyno.ua ~wi tch auitmb l\I• B.uiH· iA t..aP• cv 10,ck 10 ptov'4nc uv it11po10r•. 

Co"''"•"lCuntfll 5-• (• ~E :~!,= ~:;;· ~·.:c'!'~:~u. r~ 1::: ~62-kev .. t. •C''· ~ko t,, cOf\t'IKto,r, olt..e:u onic cia.""'c ­• Comp.11c1 - onlv 7-!S/ B" llli: 2·718" llli: 2 " """" T•m11•• • U•• T•-ld""'•·i..•..u.1111.z 
n • n11 •l"ld • do1,,1b~11 ••dff P • ~n1 0d wlri~ b-O••d T1•1• 

L.l"J'MIPll ~ . ..._ , ....... A.....11~ • 1 
~: ~~~~ ::::~:: ~==: :: :-:::: '~.: k•vbo.ard •n•mbl~ req1,,1l rH •15V QI 150mA •nr:I - 1 2'V 

l,,..MlM\>• T •mo.C~D ...n.- "1'. j.l60..,C:'l t"' t'C'JU "'l'JWl""OLlli(.<H!l••4• •r1• .... <P 1 0 m A f or opera1loA. fe;nure& 6 0 k11~ 1- D•non to ~he 

L."bt-N J,.(T1-..il0PA­• Comp le ta w l•h hol dl.n.; tr~v lor;>r 4 chips. 

oo;~uo..dl.ni;odH~10UVI) "'"' A'O(l:l111Cj1.,.CN•i-1AtDC-•••tuU1,.$.0I 	 1'2-6 chornet•it, "t>~H •Ad lowo,. c..w A~Cll H t, Full-vUVS-11E .. .... .... .. $79.50 l'U.., D"tu""" Puu.. Olfl•• Mt 
DA~ ..C:N l ··il C,' ,1;. 1;.an•••t•• 11....-.. L,.... t 	 b1,,1'10•11d. Tw<1 u ..r-tlvllno ktiv• provhJOO ror ci.1t1omlM ""W s.t,1.. t\r,l>D ~ ro (n,;:-• • .'4­

Jumbo 6-Digil Clock Kil 
• Foor .6JO"' h1~ af'ld l'WO .JOO'"h t , 


eommon •nod• d i!lplayl 

• UM' MM53 I 4 d acS!: chip 
• Sw11e:ltu '°" hour1,. m ru.1t • 1 1md t'i old h.1nctiant. 
• Hours unity "Y1tw1bl • to 30 h 11t 

• $.J m u.lued walnul ti'llf' 
• I 15VAC O,..f1.1 lon 

• 12 or 24 h our operac ion 
• lncluidei • " eomponant '- ca.-Mt •Ml wall Cr .llfl.l~Ormer 
• S1zt1 : Ci %'" x. J · l / B" )I 1%" 

JE747 ... ..... . .. . .. $29.95 

6-Digit Clock Kit 
• 	Brl9 t-. • .:lQO tu ;a1hrn eo 1h 

Olll'I •it'll'""' 
• Ut.cn Mt.t53 I 4 cklclt cl"HP 
• '5...,itcl"les fo r hom•. mJnu te-1 

anCI ho ld mod•• 
• H 11 O<lld~ vul,.....bl• l-0 4 0 ''· 
• S111111l•'ocitl ..... atnut co'u 
• 11 , VAC OP•r.aHIOA 
• 12 o• 24 hr opo~.a,1on 
• l.tJ-CI a•t G<J"11)-0t'~1"111. CH-ll& 
w11111r~""'O' ' ""'' 

• StH- 6°~" o.: l 119'" • 1 !.." 

JE701 ....... .. ... .... $19.95 
Regulated Power Supply 

Ui<> LMJ09K. H•al smk 
provicfod. PC board con· -
t.Huci ion. Pro11ide:s a sol id - ­
1 ilmp Q S 11ol u . Can ~upp l')' L•P 
10 !5V. ~ sv and z 12V wtth 
JE 205 Adapter. lrlcludes compo­
nt?ms. ha1dware and mst11,.1ctio1u. 
Srze : J •/.r" x 5.. x 2 '"H 

ADAPTER BOARD 
- Adapts to JE200 -
±5V, ±9V ant.I 12V 

DCIDC c<>nvcrte< wi th +5V 1nptJt. Tonodal hi· 
s.1:HJcd :.wnchifl>9 XMF R.. Shott cifcu1 t p roltl-clion , 
PC board comtruc t1o n.. iPig~v-back to JE 200 
bo.rd. Size J Y," ' x 2" x 9116 'H 

JE205 ............ ...$12.95 


DESIGNERS' SERIES 

Blank Desk-Top Electronic Enclosures 


• 	 ~~~1 1 11'1~~~1s9 til~ ~::~~a'b~~~:~ 
liinith, 

• 	 Slid•ng rear/bonom panel for 
service and com'1i>nem •c· 
cu1i1J.iJi1y . 

• 	 To11I bo11-0m ~•n•h .080 thk 
alum. Alodine tvsie 1200 
finl~1 lgold ti n! color) for 
!Jest paint 1dti11iio11 -aftor 
n1od ifteai ion. 

• Ve1urd top and bottom 
panels lor cool h 1u efllc.ie1•c:v.U( / 

• ~~l;,1!i r;~n:P·:.~~~~i~,f~ouide1 

CONST~UCT I ON ' -~~~~~~~~~~~~~~~~~~~­

The "OTE" Blank O t~k Top Electronic Enclow1es ife des.1gned io blend arut co mp lem11n t 
today's modtrn co mp111er uqulprl'ltln l and can be us.td In bo th indu.suiaL :tnd hQme. The 
end pieces. :n e pncision mo lded •wi1h aJl imrrnal slo1 lall Bf O\lnd l lo ac:tt1Hbotti l OP 11nd 
bouom panel~. Tlifl ;:i.a11tl1 :ire •he11 t.H1e-r1ed to Y." 1l~ick l iillbi in:i;itl e Ihm end p iuces •o 
si<o11id e maximum rig1di t"' to 1~1e ·enclosufl!. F(]f t!i15tl of OQuirimfm t seruicin9, the ru rJ 
bon om p.a1Lel .slidts b~c k on $lo u .ed tri cks. \'o'hile 1he •en of thl! eru:loruir romaini in· 
i.11c1 . Different 1une.I ~\l idlh s 1nav be used wl•~le m11 m,al11i 1•0 a cornmo n profile 0-utline. 
Tlrn mo-ltlotl end ll'leces: t nn also bt p1in t1:"d 10 m•1ch •n;i P•ne·1co loi Khomll'. 

.. .. 
En-clo11.1JO 
Model No . 

Pofllo l 
Widlh PR ICE 

DTE·S 8.00 " S29.95 
DTE· 11 10.65 " S32.95 
DTE ·14 14.00'' S34.95 

$10,00 Min, Ord u - U .S. Fu rtdl On•y Sptc: $11.nca - 2s.r 
C 11 h f. ~ Hldonu Ad d G'!IC. Si111'S T.11.x 19 9 • C u d og Av..l l;:a.bio - Send 41 i su.mp 
Po1-t.11 11•- Add 5% pr:uto $1 t nwr 11 nic11 

PHONE 

ORDERS 


WE LCO ME
Jameco 
ELECTRONICS (4 151 592-8097 

Mllll OJWt: l l l :'U :CTJ<ONICS - ll'OULVll'//)f:' 
1355 SHOREWAY ROAO, BELMONT. CA 94002 

1l l90 PRICES SUBJECT TO CHANGE 

a~Dllc:-a t lon s. C11os 101;11 t o r upper-c:;1o..-ool'I' • h:ih-9 c;ha ro<; · 
1u1. U t 1Uz1t1 A 237C. 140 oln~ encoder re~d·only memofv 
chip . Output-. dlfllC11Y COMiJU t lbl• wi1h TTUOT L o r 
MOS logic nn•v'- E•W 1n~ 111rf•cl11og w ltn • 16 ·o•n ditp or 
18-oln •'"11J• COntill!t,:IOr 

JE61Q ICoie not inclodtdl $79.95 
K62 (Keyboard only ) ....... .. $34.95 


Desk-Top Enclosure for 

JE610 ASCII Encoded l<eyboard Kit 


Comp•cC dl'sk·n:1p andQJure : Cotor-eo otd Jn li t 11d de ­
Mg:Mr 's Ol$G w ith llgh.c t it" 1clum1t'lum panels •nd maid"' 
tn.d ple1:e1. in Moc~• browfL lncluda:i; mour11Ing hard w D• o. 
S~r:e : 3-W' H )I 14 Y..''W ll Sji"O. 

DTE -AK .... .. . .. . . . .... .... S49.95 
SPECIAL: JE610 (0TE·AK PURC HASEO TOGE THER 

IVoluo $129.90 1 . . . . . . , . ... $124.95 

JE600 
Hexadecimal Encoder Kit 

FULL8··BIT \_!~.......... 

LATCHED OU TPUT 
19·KEV KEVBOARO 

T t1 11t JEf1;00 ~tt.c:O(l 'Cf1 t:'.h'OO-*'d l< i 1 pro..ictu h'WO HP4'r~ 1 t 
ti.•-"•dot<:iinol l'JIOI'' P•01Juo;«t lrO•n M1~ooon 1 1.,1 kay •n\ riH 
10 au.ow ctir-0u o•Ol)ronimln; it)'f 8-b•t m lcroor oc:nso.r 
O f B· b h m am or y G~1c;11l 11.. thr<"a Hldhlono l k•Y'l a ra pro· 
'Y..dad lor u1111 r ODIHil l io n t. with on.a hil'tt'IAD o bl"1"11ble 
cu l,PU La..,-41fli>ble. The Ol.l'IP'UH ere h:uc hed end monl tot-ed 
,,'1'1 11'1 9 l.ti0 f GllldGult. Al l O lflCh..idfld i i 111 lfdY ffl!t'° tiUObO. 
F ...1ur•1 : Fwll B ll -1 • ••1c_tto:i <lutPloll to r '11.IGIODfOC"11W' 

U1.• . Tli re• u"4t ·d••4n• lrc'f'1. "'"hh on• beon9 blnabla 
Ol".lil• ••I01•. rkbov nc4 c:be1,.h prou•tJ•d lor •II 19 lt•VJ 
9 Ll'i 0 1•11(1011• -. lO vuify rnul•1. E••Y ltHlf••1oe~ng vnlh 
~~On-011--'~ Hi t'•n tC 11;0nm1c 1or Onl'I' •SVOC ro(lunOV 
ior oc;.101-1tlof) 

JE6QQ (CB10nol in,ludcd] $59.95 
K 19 (Keyboard only) ... . . . . .. $14.95 

Desk-Top Enclosure for 

JE600 Hexadecimal Keyboard Kit 


C9mp11c1 dof k •tc1p a 11:cicsuro : C ol o r-coordin.al-.d do• 
sl9ne r· J ~.. w ith llgh' 1.11n •luminum pa1U1l:s 1nd mold 11d 
t-M i:i~a c:tt in moe;ha browA, 1_,e.1·u4'h1:1 movAC~ ng h.-.rdw•-'•· 
Siu: :no'," 'H Jl 8~"\V II B%'"0, 

OTE·HK . ... .. . . .... . , . ... . . S44.95 

SP/iCIA L' JE600/ DTE ·HK PURCHASED TOGETHER 

(Voluo 5104.90 ) •• . . , . , , . . . $99.95 

Circle 352 on inquiry ca rd. 	 llYTE De«m~r 19SC> 38J 

http:Po1-t.11
http:41isu.mp
http:A'O(l:l111Cj1.,.CN�i-1AtDC-���tuU1,.$.0I
http:leoyno.ua
http:Mt.tW.Hn
http:ftU{n-.JI
http:EACHS2l.95
http:Pena.1on.ic
http:ii..-VPOll.�.11.01
http:V,CUt.lo
http:1""-t;UAJO-.fl
http:80SOA18Q80.1t


•• 

- -----

I 

IOOO 
l800 
noo 
ll'i5 

?:\O;l'5() 

rps 
'j.q'\ 
1• >0, ,.. 
I t • D~ 

Order now in lime 
for Christmas 

ADVANCED 
--------COMPUTER 
PRODUCTS 

"l C."1 W.:w;i l).1p..1 1(.t 95. 
tJ-l<"r, O:t,~ ll 'i'!I) 

.,,Cllt 1?SOO 

Caltforn1aCo p terSvstems PP ECl k.On .9 

Z 0 '1 r for APPLE C 2.2 BASIC5.0 

(:.commodore 
PET L01:!/AS $775.00 

OISCOUNT PRICES ' II
;r.>;;H! o; 
n(1.lf • .. 
lXllt.o.i r.­
;-(i::tl..l • .. 

~~~- _,;J~ -i.:..l'.;i l4r,_. .. 0"'3i:; 
;•v l-""P..1 ll' ·t::.oi;:. ­
,_.)_ ..,..1>1!1tt...u 

'·"'-~ t!H b HI ~..to ho': •::.:1.J;; ~ 1.-· r.'\[•_.,,,,...,_-... 
• ~ ·~;.;i v_,,,._ :~.;r;i 

SINGLE BOARD COMPUTER SELECTION GUIDE 
m' ;tt 1 1 ::io~1tt 

QUARTZ LCD WATCH 
wrrH SNOOZ.E A.LARM 

T look$ ILlld runc.uons QI !he ~ 
e111:pcf\Sl'loe modnb n1 .:in - ~ 
~I Ordnb{e phOc ~ .....___, 

NEW! •S FUNCTIONS • \'\"S ~:: 
• h0UR5 • MONT~I 
• PJJ l{S • 0A1L 
• &(;()lo.IDS . OAY .·~ I 
"'1"'ol ,,.,,...~ • -
_...... ...,111~ 1 .. ..,- ......1 

An Out 'l'l..lnd i nq AC P V.lll liJCI 

°"'-' 521.95 

7400 74LSOO 
~ ·r400~. .., S..'0:".!1:_1]•, • .,;,t..SO:Jt j l'> 7~LS 1B4~ . '19 
s.~. l tt~ .,'.p)~•. ~ .,;,L 5¢ 1U ='8 7 4LS1liSN 81) 
SJH.V,Jit' ,, Sf.,""1l(,tj 

.·.• 
J"L~tl 2& ; cl&llol>N 1<18 

~N7"'J1 '1 Yn.a11at1,, 7.;, LSQ.)f , ]d. 14L5tG81f 18J 

" 1..111.so.u. H 141.S1f,')i!. ~Rl'I~t<f4'14'. s.· 1~°'1"1:'N 
l .lll50Sr. 29 -4lS1.l'Q1 1 ljl);/) &1:'"<1 1Jt1 •1,, :s--. r..:1J!J ', i'~t.s.o.Btl U 74L511J~~ f!? 

~·. :~ . ... :.vs.0·1~ . y.;i 14lSTi'4N I})sr. ~ ""' '"' 1r-.·' S.: l r .i.t .t~~. i.::rl. I i)~. ~~ '"l'S t ;! '4 gr,. 
r-,...1, /,..,;, · f~ ,, ~t. i'ol.1.1.Jt, 
<,,_., '"' •'i"· " ;'~LS I IP , li 74 LSl8 'N :!~ 

'!>11.'-l ll: 'o st-. ~ ... 144~• 14LSl::' r. .l, 141.SU ~ r t~ 
~ • ."-4~H; ll414"''l,,, :'"dl'SIJP.. 14l$1°9lN •I') 
''H-1',rl 5JU<Uo4.HI 

NEW! " ~ . .e ti Applell.16K
:4L~14~ . 1~ T4LSl'9;m ~ 

~ji'.J,]• , '" ,,, ~·i~-l146'1 1.:ll5!St, _H NLS19JI~ 'itl 
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e S eEnds 
Prices to increase as 


S-100 Boards 
THE BIG z• - Jade 

2 or 4 MHz •witchable z.so• CPU with aerial 110 
CPU-3020IK Kit .............. ... . •141U)() 
CPU-30201A A&: T .. .... ........ • 199.00 
C PU-302008 Bare board ... . .... . ... •3~.00 

SBC-100 - SD Systems 
2.5 MHz Z-80 ' CPU with serial & pa rallel 110 perts 

CPC-30100K Kit .................. $269.95 
CPC-30100A Jade A & T ........ . . $339.95 

SBC-200 - SD Systems 
4 MHz Z-80 ' CPU with •en'al & parallel TIO ports 

CPC-30200K Kit . . . . . . . . . . . . . . . . . . $299.95 
CPC-30200A Jade A & T . . . . . . . . . . $375.00 

CB2 - S.S.M. 
2or 4MHz 1witchablt Z.80" CPUwitJ1 RAM. ROM. & 110 
CPU-30300K Kit . . . . . . . . . . . . . . . . . . $239.95 
CPC-30300A A & T . . . . . . . .. .. . . . . $299.95 

2810 Z-So• CPU - Cal Comp Sys 
214 MHz Z-80A • CPU wl serial 110 port 

PU-30400A A & T . . . . . . . . . . . . . . . $275.00 

f; .11; HAM HCM/l/) s:J59.9~; 

ExpandoRAM II - SD Systems 
4 MHz RA M board ~;rpandabl~ from 16K to 256K 

MEM-16630A 16K kit .. . ........ . . $249.95 
MEM-16630A .16K Jade A & T .... . $299.95 
MEM-32631K 32K kit ......... .. 8289.95 
MEM-32631A 32K Jade A & T ... . $339.95 
MEM-48632K 4BK kit .......... .. . $324.95 
MEM-48631A 4BK Jade A & T .... . $374.95 
MEM-64633K 64 K kit ..... . $359.95 
MEM-64633A 64K Jade A & T .. . .. $409.95 

ExpandoRAM I - SD Systems 
2.5 MHz RAM board ~:rpondable from J6K to 64K 

MEM-16130K 16K kit . .. .. . ....... $245.00 
MEM-16130A J6K Jade A & T ... .. $295.00 
MEM-32131K 32K kit . . . . . . . . . . . . $275.00 
MEM-32131A 32K Jade A & T . .... $325.00 
MEM-48132K 48K kit .......... . . . $305.00 
MEM-48132A 48K Jade A & T .. . . . $3155.00 
MEM-84133K 64K kit ......... . .. . $335.00 
MEM-64133A 64K Jade A & T .. .. . $385.00 

:J2K STA TIC UA M BOARD $299.95 
I 6KSTATICRA\1B0A llD $169.95 

32K STATIC RAM - Jade 
2 or ' MHz r.rpo ndoblt s tatic RAM board u•e• 2114L '• 
MEM-16151K 16K 4 MH:z kit . . $169.96 
MEM-16151A J6K 4 MHz A & T ... $224.95 
MEM-32151K 32K 4 MHz kit . ... . . $299.96 
MEM-32151A 32K 4 MHz A & T ... $349.95 

16K STATIC RAM · Cal Comp Sye 
2 or 4 MH: /6K ata tic RAM · a real memory bargain 

MEM-16160A /6K 2 MHz A & T ... $279.00 
MEM-16162A 16K 4 MHz A & T . . . $309.00 
MEM-16160B Bare board .... . . ...... $29.95 

PB-1 - S.S.M. 
2708, 2716 EPROM board with bui/1-in programmer 

MEM-99tHOK Kit ................. $159.95 
MEM-99510A A & T ... ........ .... $239.95 

PROM-100 - SD Systems 
2708. 2716, 21:12, 2758, & 2516 EPROM prosrammer 

MEM-991520K Kit . . . . . . . . . . . . . . . . . $175.00 
MEM-99520A Jade A & T . . . . . . . $225.00 

S .P.l.C. - ,Jade 
Om•,,. .,, I 0 n11d r~ oh ;! Sto·_, , J ('T(',., om/ I l 'f(J 

10 1-1045 1< 2 CTC'.,, I S IU. I /'}() $199.oo 
10 1- 1045 A & T. .......... . .. $25H .OO 
10 1- 10461{ .J CTC',;, :!SW'.<. I{'/() $25!1.0ll 
101- l !MHA A&T ........ .. . ...... $a m.on 
101-1045 13 JJnn' bonrd,,. 1111wwrl . $5fU15 
101- l (M5D .'Wu1u1u/t111/y ........... . . $20.00 

I/0-4 - S.S.M. 
2 serial /10 ports plus 2 para/Id l/O ports 

101-lOIOK Kit ............. .. ...... $179.95 
IOI-1010A A & T .. .. .. . . . .. .. . .. . . $259.95 
lOI-10108 Bare board ...... . .. ...... $35.00 

lOOK DAY CLOCK - Mtn Hardware 
Crystal controlled S-100 clock with NiCad lxickup 


IOK-1400A A & 7' . . $329.95 


SBl - S .S.M. 
15 Hz to 25K Hz music ayntheRizrr for ·100 

IOS-I005K Kit . . .. . .. . .......... $239.95 
IOS-1005A A & T ........... ...... $299.95 

TB·4 - Mullen 
Extremely uer-aatil extend~r baord with logic probe 


TSX-180K Kit ...... ................. $55.00 

TSX-180A A & T .............. . .. ... $75.00 


TERMINATOR & EXTENDER- C.C.S. 
Can be used <ll both an S.100 extender and termina tor 


TSX-150K Kit ............... .... .. .. $39.95 


S-100 EXTENDER - Cal Comp Sys 
Put8 problem board• within easy reach 

TSX-l60A A & T . ........ . .......... $24.95 


DOUBLE-D - Jade 
Double d~nsily controller with the iMid~ track 

IOD-1200K Kit . ......... .. .... .. .. $299.95 
IOD-l200A 8" A & T . . . . . . . . . $389.95 
IOD-1205A 5'4'' A & T .. ........ $389.95 
100-12008 Bare board ..... .. $65.00 

VERSAFLOPPY I - SD Systems 
Versa tile floppy di•~ con troller for 8" or -''4" 


IOD-11 50K Kit .. ....... ........... $219.95 

IOD-11 50A Jade A & T ........ .. . $269.95 


VERSAFLOPPY II - SD Syetems 
Ntw double den•il y controller for both 8" & 6'4'" 


IOD-1160K Kit .. .................. $309.95 

IOD-1160A Jade A & T ...... ..... $369.95 


VDB-8024 - SD Systems 
80 x 24 /10 mapped video board with keyboard 110 

IOV-1020K Kit .......... ........ .. $339.95 
IOV-1020A Jade A & T . . . . . . . . . . . $399.95 

VB3- S.S.M. 
80 x 24 or 80 ;r 48 memory mapf"'d with graphic~ 

IOV-1095K Kit, 4 MHz ..... . .... .. $399.95 
IOV-1 095A A & T, 4 MHz $464.95 
IOV-1096K 80 x 48 upgrade. 4 MHz . $89.00 

VIDEO BOARD - Jade 
64 x 16 ustmbl<"d & teeted S-100 video hoard 

IOV-10508 Bare boa rd ..... . .. . ..... $29.95 
IOV-1050A A & T sale price ......... $99.95 

S-100 PROTO BOARD - Jade 
Univer5al design , plntod thru hole•. gold finger8 

TSX-1408 Bare board ........ .... .... $24 .95 

• ( ' P / M is a rci:-isl<•red lrad(•m a1·k of J)i i.::ilal 
n..~•·a r<"h C'ot' (J. 

• Z..80. 7 .... 80A, tlnd th c le u .er Za_ro r.ecogn.i:wd lrademarkt 
of Zilog, Inc. 

Single Board Computers 

Z-so• STARTER KIT - SD Systems 
z~o· computer with I/AM, ROM. /10 , & key/>oard 

CPS-30010K Kit ...... ............ $319.95 
CPS-300IOA Jade A & T ... . . ... . . $399.95 

AIM-65 • Rockwell 
6.502 computer with prin ter, disp/oy, & keyboard 

CPK-60165 IK 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 supply ............. $64.915 
ENX-000002 E nclosu re . . ... ......... $49.95 

4K A IM. 8K BAS JC, pou,..,r •upp/y, & mclosur~ 
Special package price . . . . . . . . . . . . . $625.00 

Motherboards 
ISO-BUS - Jade 

Silent, 1imple, and on sale · a better motherboard 
6 Slot (5'!." x SW'I 


M8S-061B Bare board . ... .... ..... .. $19.95 

MBS-061K Kit ...................... $39.95 

MBS-061A A & T ... ......... .. ...... $49.95 


12 Slot ~914" x S'Hi" ) 


MBS-l21B Bare board ............... $29.95 

MBS-l21K Kit .................. . .... $69.95 

MBS-121A A & T ....... ......... .... $89.95 


18 Slot (1 4'h"' x "l 

MBS-1818 Bare board .... . . ... $49.95 

MBS-181K Kit ........... .. . . $99.95 

MBS- 181A A & T ...... . $139.95 


Mainframes 
MAINFRAME - Cal Comp Sys 

12 slot S-100 ma1'11frame with 2Q amp powtr supply 
ENC-112105 Kit . . .. . . .. . . . . . .. . .. $!.l09.95 
ENC-112106 A & T ............ ... $349.95 

DISK MAINFRAME - NC 
Dual 8" driue cutouts with 8 slot motilfr/>O(lrd 


ENS-112320 with 30 amp p.s. $699.95 


Video Monitors 
9 " B & W MONITOR - A.P.F. 
High quality, high resola tian 1;·idea monit-0,. 

VDM-750900 9" monitor ........... $149.95 

13" COLOR MONITOR • Zenith 
The hi re• color y<>u 'ut bttn promi1ing yourself 

V C-201301 ...... ..... . .......... . $449.00 


12" GREEN SCREEN • NEC 
20 MHz. PJJ phosphor uideo monitor with audio 

VDM-651200 12" monitor ... ..... . $249.95 

Software 
CP/M 2.2 - Digital Research 

Late•r & most pou.rerful re/eosc of Cl!/ M 

SFC-525060000 Manual set . . ... . . . $24.95 

SFC-52506000M SW' disk & manual $149.95 

SFC-52506000F 8" disk & manual $149.95 


SOOS - SD Systems 
DOS, CBA S JC-2. Z-80" assemblerl edilorl linku 


SFX-550010000 Manual set . $24 .95 

S FX-515001002M 511<" disks & man $199.95 

SFX-b5001006F 8'" disk & manual $199.95 


http:thcleu.er
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ofJanuary 1, 1981 
Accessories for Apple 

16K MEMORY UPGRADE 
Add 16K of RAM to your TRS-80, Appl~. or Exidy 


M EX-HHOOK TRS-80 kit .. - . . $39.95 

M EX-16101K Apple kit ... . .... ..... . $39.95 

MEX-16102K Exidy kit . .. _.. $39.95 


PRINTER INTERFACE - Ca l Com1J 
C1•11lrw1fr ."4 (\'ll~ · I (} card t4' f1rtt1U'<Jrt' 

IOl-20'11A A & T --··-· • HH.!lf> 

8" DRIVES for APPLE 
Controll r, DOS, two " drilJea, ca binet, & cable 


Special package price ....... _. ... $1475.00 


AIO - S.S.M. 
Para//~/ & •l'ria/ inll'rfau for your Apple 

101-20l>OK Ki! . .. . . .. .. .. . . .. . . .. . . $159.00 
IOl-2050A A & T . . . . . . . . . . . . . . . . . . $199.00 

APPLE CLOCK - Cal Comp Sys 
N1 •uJ ftm•' do,.J,• •• ' fmt/.•f'\ h~r< I,· II/) 

101(-21001\ A & T .............. SJ2:>.00 

SUPERTALKER - ltn Hardware 
."'iJWn h ,.,., ..~,Hl,orr "' ·"ntlw,..,:. ·r ti ' 1i-p1·n/;·,·,- & nuk1· 


IOS-:w I :'ii\ .- \ <.\· r .. - 827:).0U 


Z-so• CARD for APPLE 
Z-80' CPU card w .-01 CPI M for your Apple 


CPX-30800A A & T . .. . .. .. . . . .. .. $289.00 


Ml ' ROMODEM - D.. H ayes 
: lulu Hrr .... 1t _.,. r/ur / IWHlr-m nut/ (Hr AJ~Jli+ · or S · um 

IOM-2CIJ II/\ t \ J>pl.. 1t11J( /t'111 - . - - . - sa..i!Ul5 

IOM- 1 IOOA S -/IJll 111 od1 ·111 .......... 8375.00 


Printers 
BASE 2 - Impact Printer 

132 cps, bi-dire<: ti011al, tractor feed, & graph ics 
PRM-18100 . .. .... _.. . . . .. .... .. . - - $675.00 

DP-9501 - Anadex 
9 x // dot matrix. 220 column. 200 cpt , & gropltics 

PRM-10501 Standard DP-9501 .. _. $1495.00 
PRM-10511 with graphics & 2K _. $1595.00 

SPINWRITER - NEC 
65 cp•. bi·dirrctional, /t iter quo/ily with tractor 

PR0-55510 with I6K buffer $2695.00 

CENTRONICS 737-1 
9 r N .do/ matri.r. leJler quality. proportional •pacin.g 

PRM-15737 Parallel . .... . ...... . .. •795.00 
With interface for Apple . - .. - . - . . - •896.00 

NOVATION CAT 
300 ba~d. oulo oMwer l (J t fRi n a t l! acoustic modem 

IOM-5200A Special sale price ...... $139.00 

D-CAT 3()() baud, dfre<:I connect mod•m 

IOM-5201A Special sale price . . . . . . $189.00 


EPROM ERASERS 
l .S. Engintering CIV ern•er for up to 48 EPROMs 

XME-3200 A & T ... - .. - - . . . ... - . $39.95 

Spectronics hi intensity indUJJtrial eraEer 


XME-3100 Without timer . ... _.. ..... $69.95 

XME-3101 With timer ..... .. .. . ..... $94.50 


TV-1 - Be11t Buy 
The ine.xpcnaive alterr1al foe to uideo monitors 


IOR-5040K Kit .. . .................... $8.95 


Call for your free 1980 cata/,og 

8" Disk Drive Sale 
DUAL DISK SUB-SYSTEM - Jade 

JADE's new dual disk sub·assemblies include: 
Handsome metal cabinet with proportionally 
balanced air flow system , rugged dual drive power 
supply, cooling fan. cable kit. lighted power 
swiich, approued fu se assembly, line cord, Ne ver· 
Mar rubber feet, and all necessary hardware to 
mount 2·8" disk dri ues · it's all American made, 
guaranteed for six mo11thes, a11d it 's in sl.or:k! 

Dual fl" Sub-A"6embly Cab inet 
END-000421 Cabinet kit ___ . $225.00 
END-000420 Bare cabinet . 859.95 

Single oided. double den8ily d io k drive •ub-eysU!m 
EN0-000423 Kit w / 2 8" drives .. .. $995.00 
END-000424 A & T w l 2 8" drives $1195.00 

Double sidNI, double denoity diek dri-e oub-syotem 
END-000426 kit w / 2 8" driL•es .... $1495.00 
END-000427 A & T w/2 8" drives $1696.00 

8" DISK DRIVES 
Highly ,,./jab/~ double deri• ity floppy disk drives 

Shugnrt 801R s in81 • sided, double densi ty 
MSF-10801R SA -BO!R ............. $425.00 

Special Sale Price -. --- -- - . 2 for $800.00 


Siemens FDDl00-802 single aided, doub le density 

MSF-201120 6 m o warranty . . ... _. $395.00 

Specia l aa le price ....... _... . 2 for $760.00 


Qume Darnlrnk 8 double eidNI, doubl e denaity 

MSF-750080 SA-85/R compatible .. $625.00 

Special sale price .. . --. -- -. . 2 for $1198.00 


JADE DISK PACKAGE 
Doub~D ron troller kit , ' ""' 8" double density drives 


CPI M 2.2, ca binet, power supply. & cable• 

Special package price ____ ..... _.. $1395.00 

DISKETTES - Jade 
Bargain pricea on magnificent magrie.tic. m edia 

SW' eingle •ided, &ingle denoily, box of 10 
MMD-5110103 Soft sector - . - - - .. - - - - $27.95 
MM0-5111003 JO sector - ·· ----- $27.95 
MMD-511 1603 16 sector ....... . ..... $27.95 

51/o'' double Bide<!, double density, box of 10 
MMD-5220103 Soft sector .... . ...... $39.95 

• 8i ngle Aided, oin gle den.,ity, box of 10 
MMD-8110103 Soft sector _. - _.... _- - $33.95 

8" •ing l ~ oidc-d, doubl • den•ity. box of 10 
MMD-8120103 Soft sector . __ .. . ..... $39.95 

" double oidl!d, double den3ily, box of 10 
MMD-8220103 Soft sector __ __... _. __ $57.96 

FLOPPY SAVERS - Tri-Star 
Pro tect ) 'OUT r.:.aluab/f.• aoftu\fJr-e from spindle damage 


MMA-205 5W' kit - - . - .. - - - - $13.96 

MMA-208 8" kit __ .. _.... . ____ . ... __ . $15.95 


Mainframes 
MA I l''HAME - Ca l Comp Sys 
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• PLACE ORDERS = TOLL FREE 
In.side California (onlintn laJ .S . 

• 800-262-1710 800-421-5500 

• Ftlt ('u,1 1'1mrr 1,.rniirt 

• ur tr<hnlu l ln•1ui ri<> coll 213·973-7707 

• ll' rill' for our FREE 1980 catalog 
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• COMPUTER PRODUCTS 
• 490 t W R os.crnns . Haw1hnrne. CA 90250 
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COM P<JTER 15620 Soulh lnglowo o d M <n u• Place Orders Toll Free 1-800-421-5150 
SYSTEMS Lawn d ale . Califo rnl• 90260 (Continental U.S. Only -	 Except Calif.) 

INC. <2u1910.09s2 Retail Store Open 10:00 A.M. to 6:00 P.M. 
Daily Except Sunday 

WE ACCEPT MASTER CHARGE 
QT CAT.ALOG NOW AVAILABLE VISA & AMERICAN EXPRESS 

THE GREAT Q.T. BOARD SET SALE 
6 SLOT MOTHER BOARD KIT FREE WITH EACH BOARD SET PURCHASED 

QT MEMORY EXPANSION KITS 
for 

TRS-80 •APPLE• EXIDY 
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 

100 - $4.25 ea. 

KASETTE LIBRARY 
Par1 No. 
CAS· 1G-8 

8 lue1Grey Beige, Black 
8' . Diskette HOider S4.50 or 3/ S10.00 

CAS-1G-5 
BlueiGrey1Be1ge Black 
5·· D1ske1 1e Holde1 . 54.25 or 3/ $10.00 

PRINTERS 
DP-9501 - Anadex 

9x 11 dot ma trix , 220 c olum n. 200 cp5 & 
g<apn1cs 

ADX-9501 Sta ndard DF"9501 .. $1475.00 
ADX-9501G w1tn g1ap~• c• & 2K $1525.00 

Centronlca 

CEN-730-1 730- 1 A .... . . ... $695.00 

CEN-737-1 737-1 . . . . .... .. $899.00 


LP- 80 - Malchleaa 

9 • 7 mam x. 132 column. 12Scps , b1·d 1rec tm.n al 


MAT-MS204 . . . ... .. . .. . . . $695.00 

PAPER TIGER - lntegra.I Dala 


132 e:oh.mi n. pa rallel & :ui ria l. ' 50 c:ps. g ra phics 

IDS-440 IDS-440 . . . . ..... . $950.00 

IDS-440GIDS-440w1graph1cs. $1050.00 


SPINWRITER - NEC 

65 cp s. b r-d11ec11oniar. 1e11er Qual ity w tlh 1re-c tor1 

S6f'• 8 1 or par 

NEC-5510 with 2K bu tler . . • . . $.2600.00 

NOVATION CAT 
300 t:>eud , au 10 enswe11or1gmete acousuc 
mo<rem 

NOV-CAT .... ... . .. .. . . . . $149.00 

388 BYTE De<•mber 1 ~00 

SPECIAL 
SINGLE BOARD COMPUTER 
4 MHz Z80A CPU. dbl den Controller 
(5 1!." o r 8" simultaneously) , CPI~ 

compa tible. on-bd EPROM /RAM/ 
ROM , lwo serial & two parallel ports , 
ree l time elk. std 2K monitor & d isk 
routi ne on ROM, one year warranty. 

SPECIAL PRICE THIS MONTH 
TLT-FOC·1 (A& T only) . . . .. .$795.00 

DOUBLE DENSITY CONTROLLER 
Control s u p to 4 mtno or 4 maxi drives 
simultaneously , IBM d1ske11e format. 
works wit h sgl or dbl sided d rives. t K 
RAM data bu tler . works w 11 h any CPU 
regard less of clock speed, CP/M' 2.2 
lurntshed for 5'1< o r 8". Oasis com pat­
ible. 

Tl.T-FOC II (A& T only) . . .. .$325.00 


QT MINI-SYSTEMS 
• (4 MHzl ZBOA C PU • Obi Den Cont roller 
• Two serial & two parallel ports • Real 
time clock • 2K Moni1or on RO M • 48K 
Memory board • Main frame with 6 slot 
mother boa rd • DOS on sw· d isk 
w/ manuals 
QT Mlnl·Sy•tem I( 'h Megebyte) .$21915.00 


Two B-51 sg l sided/ sgl den d r ives 


QT Mlnl· Sy•lem II ( I Megabyte l $2495.00 

Includes two 8 ·52 dbl sided/ dbl den 

drives 
(Just add terminal & oompute l 

CONNECTORS 

RS2J2 Sel . . . . . .. _$7.50 

1 Mel e DB-25. 1 Female DB-25. 1 Cover 
D825P . . . . . . . . . . . . . . . . . . . ... $3.25 
08255 ......... ... .... . . ' . . ..... $4.25 
Cover ...... . . .. ........ . .. .. . . .. $1 .50 
S-100 ( IMSAI STYLE) . ... .....$2.50 H . 

Gold Solder Tiii , . ........ 10 for $2.25 

PARTS 
MICROPROCESSORS 

Z80 !2MHz) ... $1 0.95 
Z80A (<IMHt ) .. $12.95 
6502 . . .. . $1 1.25 
6800 .... .... .. $1 2.50 
6802 . . . ... $18.00 
8035 . . . . . .. $20.00 
80110.t. .... . .•s J.50 
80851\ .. $20.00 
8Da6-4 . . . . . . . $60. 00 
801!8 .......... $60.00 
8748 .. .. . . . ... $60.00 
TMS 9900 J L .. $29.95 

8080A SUPPORT 

8212 .. . . . . . .. .. $ J .50 
8214 .... . . . ... s 4.50 
8216 .. . .. . ... s 2.95 
8224 .. • . . $ 4.00 
8228 .... . .. .. .. s 6.00 
8238 ... ... ... $ 6.00 
8243 ...... ....s 5.00 
8251 .. .. . ...... $ 7.00 
825·3 ......... $19.00 
825 3·5 . . .... $20,25 
8255 ...... ' .. .$ 6 .25 
8257 . .. . ' . $17.95 
8257·5 •.. '' •. $19.00 
8259 ...... . ' .. $19.95 
8275 . ' '. $69.95 
8279 . . . . _ $17.SD 
8279-5 .. . .... $1 8.00 
8295 .. ..... ... $1 6.50 

KEYBOARD CHIPS 

AY 5· 2376 • . .•. $13. 75 

AY5-3600 .. ... $13.75 


8AUD RATE 

G ENERATORS 


MC14411 , , . $11.00 
1.11432 XTl\L ... $ 4.95 

D ISK CONTROLLER 

1771 801 ...... $24.95 
17911\0l fCE Rt SJ7.95 

TELEVIDEO 
912C ' .. . . . . ... .. .... .. ... $699.00 
920C . .. .. . ' .. . . ' .... ... . ... . '. $799.00 

• Typewriter keyboard • Microprocessor 
controls • Upper/ lower case • Ad just ­
able baud rates (75-9600 ba ud ) • Spec ia l 
fu nc11on keys 
Second page memory option , . . $25.00 

C ircl e 355 on Inq u iry ca rd . 

EPROMS 
1702A , .•. , .. .S 4.95 
2708 '.. .. .... .s 6.25 
2516 {5V) .... $18.00 
27 16 (511) . • ..• $13.50 
27 16 (5 & 1211 1 $13.50 
2758 ....... . .. $1 9.95 
2532 . ......... S SS.~ 

2732 ..... . .. SSS.~ 

USR T 
S2350 .... .. . .. . S 7.95 

MISCELLANEOUS 
OTHER COMPONENTS 

N8T20 . .. .. .. S 3.25 
N8T26 . . . .. - ..$ 2..50 
N8T97 . . . .$ 2.00 
N8T98 . . . ,$ 2.00 
1488 . . . . . s 1.25 
1489 .. .. .. .. s 1.25 
0 3205 . '. ' .... $ 3.00 
0 3242 ....... S10.15 
0 324 5 ... " ... s 5 .60 
Pl 4Cl4 .. ... ..... $ 6.75 
TMSSSOL . .. .. $t9.00 
DM81 3 1 ...... S 3.00 

UARTS 

TR1 6028 ..... . . S 4.50 

AY5- 10 1JA ..... S 4.50 


CHARACTER 

GENERATORS 


251 3 .. ........ $10.95 

UP CA SE (5& 1211) 

251 3 . S1 0.95 
LWR CASE t5 &1 2V1 

2513 .. ". .. s 9.75 
UP CASE l ~VJ 

2513 . .. ..... $1 0.95 
LWR CA SE (SV I 

6801) PR O DUCTS 

6eo·2P .... . 518.oo 
6821P . . $ 5.25 
6840P . . $18.25 
6845P .. $22.00 
6850P . . . . . . . S 4.80 
6860P . . . $11.55 
687SP .... • . S 7.40 

a.T. so SET #1 (KIT) 
Z+80 CPU (Rev I) 
Expandable + with 32K 
Monitor For Serial Terminal 

a.T. so SET #2 (KIT) 
Z+CPU (Rev I) 
Expandable + with 64K 
FDCll Dbl Den Control ler A&T 
Monitor For Seria l T ermina l 

FOR 
STARTERS 

Our 
Normal 

$525.00 Retail 

Q.T. 
Price $425.00 

FOR 
HOBBYISTS 

Our 
Normal $1050.00 
Retail 

Q .T. 

Price $850.00 


S.D. BO SET #1 (KIT) FOR SERIOUS 
SBC-100 HOBBYISTS 
Expandoram I with 32K RAM Our 
Versalloppy I Norm al 
Monitor For Serial Terminal Retai l $950.00 
BIOS for 8" or 5 1

/." Drives Q .T. 

Price $850.00 


S.D. BO SET #2 (KIT) FOR SMALL BUSINESSES 
SBC-200 & SOFTWARE DEVELOPERS 
Expandoram II with 32K RAM Our 
Versalloppy 11 Norm al $1150.00 

Retail 

BIOS lor Disk Drives 	 Q.T. 
Price $1000.00 

Monitor For Serial Term inal 

http:Megebyte).$21915.00
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BARE BOARDS AVAILABLE WE ACCEPT M/CS-100 PRODUCTS

ON MANY PRODUCTS VISA & AM EXP 

DISKETTES 
')", SiJI ''°"" tljll OflO OO l. o.t 10 

VER· S2S·Ot Soll sector . . ......... .. .... .... $27.95 
VER· S2S· 10 10 sector .. . ........... $27.95 
VER·S2S· 16 16 seclor .. ... . ... ..... $27.95 
~ • dbl ~, ., .., c nl .:inf\ Mi t o t 10 

VER· SS0· 01 Soft sec tor ... . . ........ SJ9.9S 
1- 1~ •tOtO. ~I don. UO • 1>1 10 

VER·3•· 1000 Soll sOCtO< ..................... .. $33.95 
l!I ~!)I UCli'!d Cl lJl 11~ 00> o t IU 

VE A·34·8000 sori sei:tO• ' ' ' ' •••• ''' ' .' ''''' .... $55.95 
I t:lbl i•OtO 004 Cl!lf"I tlO • O! 1 D 

VEA ·34· 4000 Sof1 sec101 .. SS7.95 

HARD HOLES 
P.l)lt't;.I ~ 111>,.1' -..11.1,.ble ,.O.! lw• •~ "'om ~P'"""° ~,.:tl)t 

FS l· HHD Pkg o l so ror a·· ' •. ... • .... ' .......... Sl .5. 00 
FSl· HDA e·· Appl1caror , , . . . . $ 5. 25 
FSl· HHM Pkg or 50 ror 5'." . . . .. ..... $1 0.75 
FSl· HMA 5'." Apploco tor ... . . . S S.00 

QT MAINFRAMES 
M• ln•r1me · C1I Comp Sys. 

1:i ~ ..., , s,.10> """'"~'~in111 ...~n i<l o1 mi:1 P<J-• 11• t.l.,lf'I~,· 

CCS· 2-200AT AAT • . . . , • S349.9S 
Oi .a.. Ols-k M.alnt ram~ 

01.i.11 !I u•.... 1:t1"oua ...,.,n & JJ.o1 'TIOOIOoit•IXl~ro 

QTC·M F·006w1th 30.a m(J p :s . . S62S.OO 

OTC ·MF •MD12 ~ 12 slot M Bl . .... $500.00 

OTC -M F ·MD6 (6 s•or M •BJ 5450.00 

OTC· MF· MO w / o M1f3 . $400.00 


Maln lr.ome - T.e .1. 

TEl· MCS· 112 (12 • 101 M · i:ll .... $575.00 

TEl· MCS-122 122 slo1 M Bl . $695.00 


DISK DRIVES 
OT OISI': PACKAGE 

(;11:11 °'" ""CO'fl l10l..r A6T I .fll i;:tl l (lenon . e 1 CP· M. 11 c • l>IMI P'O'a"11 f 

luP1'.) ly 6. UOlfllt. , • , , , •• , , • , , • • •.,,, ••• , •• $1 395,00 

DUAL e·· DRIVE S 
OcJI 0.n Qf;.,.., •I' CIDtNI 01'11y 

2 1191 olded (B01A) ..... ... ........... , , , . . . S 989.00 
2 dbl oldecl (OUME ) .... .... ......... , .. , , , . $1409.00 

8" DISK DRIVES 
H'9N'Y' ,flllia fllle '-OP.Py 0 1H OilnH :II t.1'090 IJ!Jl C!fll " 

SH U-901 R . . ...•.. . . S 425.00 
Spedol S* Pl1co . . •. 2 for $800.00 
o........ O.teJra ll. e 1:11 i.oll•el C!lll C!llf'11 ..4r 

OME-BDS (851R compatoblC) . , . , , , , , , . . • • .S 599.00 
Pkg ol IWO , , . . . . . . $ 5"9.00 II. 

5v. " DRIVES 
MPl-851 MP! B-5 1 .... ... . s 275.00 

SQI S•O.D S gl 001 Oen 

E • &.e-1 Rel]te ce-Jf>l"'1,0!I 5.A•.-00 


MPl-B S2 I Pl B-52 ... . ... ... s 395.00 
001 'S1a+a Ot.i De" 

MPl-891 MPI B.·91 .... .. . . . . $ 3115.0Q 
~ S•.:.lf 001 0.n ~~ rr.( I ~ 

PeR·FD?OO PERTEC FO·<OO . . . s 250.00 
SIJ'I S•tH'G 5111 OD I 0.1"1 

QT MOTHERBOARDS 
OT Siience Plus 

6 Sl<'l t r!:I • • & • I 

OTC-6 Slot BB Bafe Doard .. $1 9.95 
OTC ·6 Slo l K <•t . . S39.9S 
OTC·6 Slo t AT A&T $49.95 
I' Slol 19 • • & • I 
OTC · 12 Sfol BB Bille boil•G $29.95 
OTC -12 Slot K kol $69.95 
orc- 12 Slot AT A&T $89.95 
IA Sh 111 .a • 11 • 1 

0TC~ 18 Slo t BB Ba.re tJoaro s 49.95 
OTC· 1B Slo l K ~• I • s 99.95 
OTC· 18 Slol AT A&T . $139.95 

QT APPLE CORNER 

MEX-16A2 Appl& Expansion Kil ... S37.00 
.,.,. 4 S.• lt ~°' Sl :l.00 

DISK DRIVE !or APPLE 
~',- Odil Cllt'l'O w 11.J1 ~Ol"llrOUer lor '.fOUr .A,pple 

APL-50C w•t11 cont•oll•r . . . . . . ..... .... $536.()0 

APL-SD WI OUI con1tOrlCt •• •• . ' . . . . . . '' $450..00 


8" DRIVES lor APPLE 

Con1roltor. two 8 " d rrllM, caib1ne• & C3blc .. _. _ $14:50.00 


OT APPLE 01 $~ II 

Obi sided<, dbl den, two a- OUME oo~es w11h con troller . 

pw r supply. cabinet. c.a~ l 1ng , c:Jocumeruallon & ono box 

d•skones . . . .. . . . . . . .... , ... ... ... S2 195.00 


OT APPLE DISK Ill 

Same R$ AbO·"V e - no conrrotAeJ _ ... ...... S1S95.00 


AllO • S.S.M. 

Pf.I I 6 J.e...,,.1 1n tet-r.f.t~ r<1r yOUf ,l,p.j]le 

SSM·A IO K K'1 , , .. , . . • . , S1 S9.00 
SSM-AIO ATA& T .. .. ... ... . .... $199.00 

APPLE CLOCK • OT Syolem 
~I aime- Cloe\ w l batll!f)' fl.Cl ·vfl 

OTC·CCA· AT A&T .... .. ..... .. , . , ...••••.... S1 25.00 

SUPERTALKER · Min Hardware 

SiN'«fl reccu;·.l'liltOftJ'vntnli••l t'I "" l lD"• ~ & milt. it 

!llH W· STLK A &T ............ , .. .••••. .. , ..... $275.00 

Z-80 CARD lor APPLE 

.z ,80' CPU ~,a,i~ w 1l l"I C P M !Of' ) OIVr Apple 

MST-Z80 A&T ....... ••.... , ..••............ $289.00 
MICROMOD·EM • O.C. Hoyo• 

•u10 .ll'lhUt t! 1 rft011;11 em c .1r<1 10I' .. pplt' 01 S tOO 

DCH-MM2 Apple m oMm . . ... ... . .. " .. S349.9S 

DCH·MM 100 5- tOO modem ... . . ....... $375.00 


0 

TEXTOOL 
ZIP* DIP 11 SOCKETS 

16 PIN ZIP" DIP II ........ S S.SO 
24 PIN ZIP' DIP II . . .. .. .... . . , .$ 7.50 
40 PIN ZIP" DIP II $10.25 

·zrno INSERTION PRESSURE 

Double Density - Cal Comp Sys 

5 •1.·· or 8.. d ••\ co n110 11e1 w•ll1 Iroe CP/ M 2.2 


CCS-2422A A&T . ... .. .. . .. . . . . . . .. $374.95 


SBC-1()()..SD Systems 
2 5 MHz ZSO CPU with serial & parallel 1/0 port• 

SOS-SBC100K Kit ..... .. ..... . . . .. . $269.95 
SDS-SBC100AT A&T .. .. .. . .. . .... . $339.95 

SBC-200 • SD Systems 
4 MHz Z80 CPU W11~ sen al & para llel 1/ 0 ports 

SDS-SBC200K Kit. .. .. . ... . ..... .. . $299.95 

SOS- SBC200AT A&T . ...... ... .... . $375.00 


CB2 - S.S.M. 
2 o r 4 MHz s wotchablo 280 CPU wnn RAM. ROM & 1/0 
SSM-CB2K Kit ..... , .... . .. . . . . . .. _5239.95 
SSM CB2AT A&T 5299 95- . .. ....... ' . . . '' .. . 

2810 Z-80 CPU - Cal Comp Sys 
2 or 4 MHz Z80A CPU w/"6rial 1/0 port 

CCS-2810 A&T .... . ......... . . . . ... $275.00 
ExpandoRAM I - SD Syslema 

2.5 MHz RA M board upendeble from 16K 10 64 K 

SDS-RAM16K 16K ki t . . . .... .. . . . . . $245.00 
SDS-RAM16AT 16K A&T . . . . . . • ... . $295.00 
SDS-RAM32K 32K kit . ..... ... . • ... . $275.00 
SDS-RAM32AT 32K A&T .. ... . • . . .. $325.00 
SDS-RAM4aK 48K kit .... . .. .. . - . ... $305.00 SSM-104BB Bare board ....... . ... .. $ 35.00 
SDS-RAM4aAT 48K A&T ... . ...... . $355.00 SB1 -S.S.M. 
SDS-RAM64K 64K kit .. . .. .. ..... . .. $335.00 15 Hz 10 25K Hz mus ic syn theS1Zer l or S-1 00 

SDS-RAM64AT 64K A&T . ... . ...... $385.00 SSM-SB1K kit . .. . . . .. ............. .$239.95 
ExpandoRAM II - SD Systems SSM-S81AT A&T ........ .... . . ... . $299.95 

4 MH1 RAM boa rd e xpa ndable from I SK 10 2'56K S- 100 Extender - Cal Comp Sys 
SDS-RAM216K 16K ki t . . ... . . ....... $249.95 J'>uls p ro b lem bo ard s w 1ll'11n ea•y rnach 

SDS-RAM216AT 16K A&T . . .. .. ... $299.95 CCS-2520A A &T . .................. $ 24.95 

SDS-RAM232K 32K kit . . . .. . .... . .. . $289.95 

SDS-RAM232AT 32K A&T ....... . . . $339.95 

SOS-RAM248K 48K kit . ... ........ . . $324.95 

SDS·RAM248AT 48K A&T .......... $374.95 

SDS-RAM264K 64K kit . .. . .... . . .. . . $359.95 

SOS-RAM264AT 64K A &T . . ... ... .. $409.95 


16K Static RAM - Cal Comp Sys 
2 or • MHz 1&K stahc RAM • 6 •oal momo•y llerg eon 

CCS-20168 16K 2 MHz A&T ... . ... .$279.00 

CCS-2016BCK 16K 4 MHz A&T . . ... $309.00 

P8·1 • S.S.M. 
2 708. 271 6 EPROM board wot h built-on programmer 

SSM-PB1K kit. . .. . ... . . . ..... . ..... $159.95 

SSM-PB1AT A&T .. . .. .... . . . .... . . $239.95 


PROM-100 - SD Systems 
2 708, 2716, 2732'. 2758 & 25 16 EPAOM prog rammer 

SDS-PROM· 100K k it . . . .. . . ... . . .. .. $175.00 
SOS-PROM-100AT A&T .. . .. .... ... $225.00 

1/0 -4 • S.S.M. 
2 ..,r iot 110 porls p lus 21mo11 a1 110 ports 

SSM-104K k it .. ... . ..... .. . ..... ... $179.95 
SSM-104AT A&T ... . ... . ... .. . . .. . . $259.95 

Versefloppy I - SD Syetems 
Versatile l loppy d isk conlt ollor ' or 8" or 5 '1• · 

SDS-VFIK k it . . . . . . . . . . . . . . . . $219.95 
SDS- VFIAT A&T . .. . . ... . .... . . .... $269.95 

Versaftoppy II - SD Systems 
N&w double density contro ller tor bo th 8" & s•1.· 
SDS-VF2K kit .......... . .. . . .. .. ... $309.95 
SDS-VF2AT A&T .. . . .. . ... . .. . ..... $369.95 

VDB-8024 - SO Systems 
SO • 24 110 mapped video board with keyboard 110 

SDS-VDBK ki t ..... . .. . . ... . . . .....$339.95 
SDS-VDBAT A&T .. . . . . ... . . ....... $399.95 

VB3- S.S.M. 
80 • 24 x 48 m em ory m apped with graphics 

SSM-VBJ..4mhzK kit, 4 MHz ......... $399.95 
SSM-VBJ..4mhzAT A&T. 4 MHz ...... $464.95 
SSM-VBJ..4mhzUPG 80 x 48 upgrade, 4 MHz 

. ... ' . ...... . .......... . . . . ... ... $ 89.00 
VIDEO BOARD - Ithaca Audio 

l>4" 16 ass.embled a. tested S-100 video board 

llS-VBDAT A&T . . .. ......... . ... .. . . $99.95 

T1 Active Tennlnator 


SSM-T1K k it .... ..... .. ... .. . . ..... S 34.00 

SSM-T1AT A & T . .. .. . .. . .. . ... . . . $ 64.00 


VB2 1/0 Mapped Video Interface 

SSM-VB2K k it ... . .................. $160.00 

SSM-VB2AT A & T ..... . ..... ... .. . $210.()() 


XB1 Extender Board 

SSM- XB11< k it (w ith Connecto r) ... .. $ 22.00 

SSM-XB1AT A & T .... . .... . .. . .. . . $ 30.00 


Z-80 STARTER KIT· SD Sy1tem1 
Z· BO compu ter w i th RAM . ROM . 110 & keyboard 

SDS-Z80K ki t . . ... ... . .. . ... . .... . . $319.95 
SDS-Z80AT A&T . .. .. . . .. .. . ... .. . . $399.95 

PLACE ORD ERS TO LL FREE TER MS O F SALE: Cash. checks. money orders.COMPUTER 
credil ca1ds. accep1ed . A lso C .0 .0 . orders -.inder1-800-421 -S I SO 
$100.00. Min imum order $ 10.00. Ca li forn ia resi ­

(CONTI NENTA L U.S. ON LY ) dents add 6% sales lax. Minimum shipping endINC. handling ch arge $2.50. Prices subjec t 10 chonge 

SYSTEMS • 

(EXCEPT CA LIFORNIA) 
wUhout nOl lce. 1n1e rnat1onal sare,s 1t1 American 

Apple i• a tradema rk of Apple Computer. Inc . dollars only. 
IS6l0 Soulh l n~lewo-0d A•en u• 
L•"" nd:ale. C11li form a 90160 

C P/M and MP/ "4 are trademarks o l D iglUI Re&BOrch. 
(21.ll 970-0952 TRS-BO is a lrademork of Rad io Shack. 

Circ le 355 on inqu iry card. BYTE D•:<'•ml>tr 1980 389 
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I· 1n.1. l' l. ASl' l t: LlllllAllY C 1\S ~: ll'C L DE D wrr 11 'l'lllo: 
1' HCll,\S I: OI l'VL I{\' !iO.'\ OF DISKETTES 

~;:• u•.r l~l: ·.~. ~.~ ;.~t~~u:..-:: ~~:~ .''nl:~I~ ~I~ $2495
1 1. ,.,. •• ,...... "'''" .i..1.i .. .snuur ... ~o 
tr .. r> lu .,._,.-, 1 ~,__..,.,.,..,Jui llfr cr.K'h 11 ­
"'rll• I• d l·•r••I .i,t.. • 1'11>!1 ....,..,11 b.r.b•l!.:Jl<t • 

.\A.I•" "'' •• 11•'•••1< 11•r1n • ,,.,, 111 1...:l.11lrd 
11.rt ,.,.... ,..., 1~ ... "' •l•,.••1l•·•· '-''~ l 1•l'.O'"{IJ)C I O I BOX 
/•I•••• ., if• j l•r or ro i1nr.-.J ....,!l.H'll. • 

Ou.: hu111frcd boxes $21 .50 

t~· 7 .00 S'!1.<Kl ~r.1r1t, 11( 1"1 ). l Oltl f.i) U l .OQ iT.J.00 
J'J.llO l'l.DQ •.tu""' l ~.00 ~ l,UU 

l>v11-=i °tlol 10 ta. 1-U.\ loO'\ 10 b1.. 
..if.&.9fl l l :i. i-l't. 1Ut.0 iO...U. 
.:no,1<1 1,. 1J. 10.•U ll. \.... 

fl;a, lll'I ''· ••• 
t '" 11 Ut, ~.,,,, '.l'..!,\ - 1,.'.._\_,.ftJ1l~u •1>~nlv ~1'11 

r• ..... ,.. kr '"" , ..r·•rtdr..-1, duA:f>.u:••· vdw • 'l•\.C"l\•11. 

16k memor (8)4116 's 
1u:ou. dl lt lun I s tHmph.· . A 1n.·on c who hiis r .J 
t •1N 1' ch~m~· · d .~ s p urk plu u s l1ou ld be .lblc- .:;:T 
1o up · i• 1·.1th.• hl s micf'OCQ111pUL·P r. 
!low c.in C.tl1 101'R1 ._i D1.n1 ill offe r t h t' SC " 
11w11101'\' u1.t - ~ r~1dt• s:ds at 2.i • tx.' lo w Qt r t: ompctlt~on 't 
.Si 111 pl 1 , w,· t1U)' 111 vo1u 1m.• , wlioksak 1oc:k.alt• n 1 wHl 
sdl tlw hal .uu'.1' dln.·11...l h · l v owne rs or J>e r .a:un :-il m lc1·u­
S'.-!ih'ms. l'h•·1w 16 K dy n :..1111lc mcmor 't' c ircu its a r c 
f .11·1o r .. IH t11l1· .Ul d unrt:11d1tl u11 al ly gua r .lllh :cd fo r c:in 1• 

lu ll \t•Jt'. :-..; 0\\ , bt.·ro r1· \'Ull d 1:m gc your nund, pick 
11 p l)h· ld•·p1u...11w ••.Ud 01·tl cr \'OU r up · Rr a d t• mcmo r ... 
fruni C.J tfurul.i 1Jli.:1t..i.I . At..111 ~3 for J' ll S80 JUU~pc 1~~-. 

STAT IC 1· 31 ;i'.l · U?J l OO · ~·C · UO!J 11\.,. 
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2 1r.o:! :r,ons. l. ·W 1. :S:J 
:.? I J.\ l t-:.,'( I 1~0 ;, , 95 5 . :'l O 
:! 11 ·1 I K"C l :100 3.95 8 . 50 
·W 1-1 l..._1ir: I -1"'•0 5. US S• .5 0 
10 1; lh.x 1 :!:,o u. ut. n. j Q 
m i~, lh.x· I l~O 8 . U!1 8 . 5 0 
aot~' 11\.x l ·r.o !.1 . !!5 u . :. o 
~12:,1 ln v. 11t1\' . 5 . 9.j 5- . SO 
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r. . ~ 5 
9. 00 
8. 00 
9 . 00 
>. 00 
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·I. 75 •I . 50 

t 
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2716 EPROM 
SALE$13 
\\ ".: Ii l\'t! ~ I .t..qhcd j}f"lce l n an error , to r <.>Qu;.:c ou r over 
s1.ockcd inventoN . These :i r e s hlgle fh.·c volt EPR0:\1s 
m.u1u(;u:lu r ed b \' OtH~ o f t he \Vorld~ L3 r J:. ·At. prot.lu cer~ 
n.C l!P~mlc;:on rJuclOt' .fl, J\ll ~re firsr (\U.:&.li y prim-.: d c:vl ct!S . 
Ccr~rnic 1:10 :1S .

FREE 
Uhn~Violn PnoducTS UVS llE 

UV EPROM ERASER 
With purchase of 

FORTY 
2716 EPROM's 

$J9value 

1'">1\ fir 'r ~•,I.~ rt. -l•fl• I 
·.11-1··r ••11r•.lnco••·I• 
11•.­ 1..: •"-t1!r lhr 

f•l,lt<I.. . 
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~111. _,,,. 1\. '1 l-'.r 
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~11l '·II "t .i .JI f•l•o·t 1... O 
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MONITOR 
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1.. ·~· u:.1.~ 
•• I j•IU'I ~ 

~ 
PRINlRONIX 

$4500 
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L.m••l .. uh~,. .!:I) "'"' 
ltn•,.I •ll"•'•I" 110 
S...tll11•l l -l\1l .• J11J 
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I 'I 
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1.1· 

11 ~1 ·l'L ~.1·~. ..-1, 
11.•111 

111.•"ll•o I ... ,,, h.... t. •U ... ~' I) 
11H ·~ .. ,,, '·''11.\ I ... ,. 1 ...u 
11u .. ·•· ' .. 
1111 '" ,,,, l,j\ 

l•ll ... ~.1 ,. '· 
'" ..... , l• •.~ 
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I•• 1•..,, l' 
1•0 ,. '.l•O•r I . 1~ 
, ... 001 .... t I' 

I 11• .' l 
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:,.•Ji ...... 
l ,J• L2r•... !.•UJ 
1.UI ;!'. ~·l'.t 
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4,lkl 1.•• 

;·, 'o.41 ... .... 
•.hi ~... 
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·'' ..... 

SELECTRIC 
BANK 

TERMINAL 

f2'SO 
,.__..(fl\)~ •cr11,u1 I .,.·•1k•l..,.NI '" tlo<' la:...i. ...1 ,,, c..:1\1..-lkt• t' .111•1 If\• 
l>r.mch t1anl.. L~f<'rl' ·lttn .-n·•rt"I ln:a tlW' · . rr Jft.d -.1 ...14 ~1111· ~ll ..,.,,.,,,u.h •••..i•• 
,,,. a.•l<b.cr11 ..:~eun• · 1"'-c CIH' ...-1.. r . .\ n"<'flnl GI" tt. 1,--..-1iw • -il•• 1.. 
f",>4'Co:I Ul!O the Ql•l•.""CH I il~ ..,.1 ••I \4h~•h ~c_.w.! t•1'1 ......·~"I· 
"'""• 'o rol<.1-11 n p.- ,. n..U IOc.-'ic.S w1tlll• '''" 1t'F.'•U! J, Li:iLtl 
L..cl. u1ut It "l'(•l,o.!I •t•h pr-ln• t. .•.u. r-•hlM•• -.i ok.nl• •<"ti'.t'IJc.<n 

-­~= I I • 

'::.! 11..... lh' • " _ _'""', .....1 l1••11<Mnl. ,,.• 
...,,, ,... ltUf'1.'"'-'•""1 INOn• lt• r.>n1tull In• 
..-.-nH1n utth...\11+1r .:011.1....i••r Id \"• tll l'I. 

.o "" "11o('n:> ·~• 1 trh Ur o<I II.J I l.H<rc 
~ ..... l)O.. r1I, Ut"'I l tJ. 1,.. bt.1 I t I h•vrl v..1­
l""l, llrjt1lr..• • • •rt1. I . I.\ • ''l:O 1lt. 
!>...,,.,,,,,,., •l'" ""'·n·- .. , " u:•ll'lo 
\ J iJO ~T.Mbli l r '-1 •Ll'••"d ">IV. ,,, I ~.,;· 
ln ..it lnb.u. (.l1J1• r o r ,I, 111 I•~. ~It\ 

pomm om mu sym11 
n ... , ....-= d.:4• l•"nu....11 ...,... t>n.tci.tl• t!r•ll""~ for r'"1.11il .tvn­ ...... t rn!"' 
l'olll"lT 1. 11'..t <pr ...1Q!t" «l'lt'nl ,.,, Lnrf'l".Kfle>n r•trml .......,,'""r· u1rn.·i.-.iu. .. ,.. 
t .,rt<! -j 1tw :..r.1· prlc~ Al'•r .>JI l""r.1,n..,:111 .. ...,,, h ..• ... ,.n t"Tllcn-J, '"• n .Mn warr~ 
t;.<U•\ 1-t •d.-p.t"-'W4. lht I .nolan i. 1-h··•.J tn 'l'w ,.,.._r!\I" ca.fol~.. :o.n :Jl tb• r-r• 
co4·d~iJ1r-.r....uon1•1r.11•"'l·t1Jllo.J.;lltt.........,.,. ""-f<-l'•r. 
l...ect>•••'~'' Uich1Mt CHI•''• n~· · •lit. n ..11 .. 1b1:••1 .. ,lnhu•rl ••lto t.l.lt 
rlUJll •)·I·~.,.. Cof•Hll 0 "iC:~·\111 •l·t> rh 1rr• r. ,\r~~11.- ~ .­ "'~·; .ml llh! I • 
i\JI wti11 n: '-""""! !l'Oft'I .. ,....,r;., !11 w.. r •Uli c..ftoh1Jo.;o1. t. W'\i;uul •hi•, r $••,·,1Jo1 

Lear Seigler Inc. 
In Plant 

POCKET 
INTERCOM 
s14~s 

Aacl'll'cr of GU t tt•Y•l"'t'7 f1~H• 1"1.mu f ltt'lul'ill:tl l'J" 'hr l..-d' 
Srticlrr- c_.,_,._ Tit.i po.etic1 1.Mirt"C°" ,. """'"'..din. ikqo dtJ• lt 
blu 11 ...oar.In! ~m.tni.ulT• doclC.urr. L acrUC"lll for u-~ .,......,1.., 
pl"'U)ac1• ..tu.c:h ,.,,.qul,.. .a l ciuch al d•pH.'.W. LSI u., ,,n..,. $. I H. 
~fl,.hPll w1th ch..rua:.f'I paii:k"1 1:11~. 11 \ • r -•h1....- Wrthr:r n~I ~ 
M...4cl ll «i> '.'lt••1.tr'fl.. t ir . ...... ,...., J.~ 1 ::.n '" J.n:. :.1·~-1~1 

. -

? " I 

...ul l -C'«' 11ri:111•t<l 19 ~ wl t~ 1•ch• dhct.. l<r n L·ll.twr • •l'lt.nlk'•o.11111 JJ.'• 
lanpil t'IM&r• lhw :n."6.il• 10C1hpbY tt"' •th'l.':"•11 <h.o.r.c~ttl'. l' • " H1ru lk. 
l 1c r .1 "' .oy 1ulnt J1,,.1. u... ch~r-w: • r r1~r ..nJ ••1tl ~" 11•r1u"'• us.I •nr • 
IKll•l'!!•h•l r- owac:bootol11f 11.n,;if.n1.1tc..Jln ba.u•naJU.-r.r"'™'r·n~· 
~r• Inc: SJ"C-t. l l L' • "" oo:JI ,.lh-M cUQd, ~~ l.=.p i:r.o.:bl•• ~- >111".o.il. 

DATA INPUT 
.~ TERMINAL 

~~~ Thi•t,...,•to•ht'l'f"l•.1r+..i•••,.......il•>.o1· 
·~1r.-Jf""" ·•-t:.UCJITUl..:nafll# l"rn« 

O.:•r;iar.ouia. ho. ..nil •Jo• unN1~h ......,~...J 
ior ..,1111;••• • ~f'o'<"'I....1 •r""'I• ,...,..,. 

r ........., ...., n ..._-pr11rJ el .1P""''1.a· o::•, • u11"11 .n• t'fll•f'icl••I • I ....,,.., 

~di:.::oJ·I~ :,.':-,~::;~Jto;;~~~~:;~~.-::!,:!." 1 ~~rl~~!l ..~!~;/~:t!;'.. 11,~:: 
occev'.netrD4._..• ..,..,... ,.., ,,... t.'P"" r .... , o11"n•11nevr..itl;o1,,._ 
lll.t '1 14'1 .Jl•hl• 1,. ,;;1.0 ~(fl•~•. •1111 ~ll"tlt ~ _..tn•d•fl . .,..,...,.., 1tn•r,...J 
•u r.u.. 1•• 1••r1•"' ,,.,.,...,. lu r .., l•l\tQ u.-•l"•.,.. otHI >'\ok•• olh1J •11 .. ,. .uJ. .u,1~ 

..1u~...i••• •Ill ..;c..1.. u ... 11..·li.••U ... 1 11~ .. \ n1c,..,.re9' l>V'l" r 

WESTERN UNION 

ENCLOSURE 
1'br•" ....d...,,,.... .-". ,,,_f,)( • 
,,..,.,..i ,_ "'•'"'"' L'..iUl'I h ~ .... 
n-:-•~ ttt.t"""°'"<"'· rtw.c .. , 
~~,,_,. c4 II•,,..,.....,~ h ••I.I • 
" ••1.,, bul llK -''-'• 0 
IJ•all• ltoO•N r-..,. ~- IM I ..... ,,..,_ 
1.,-..,.0 •l•h •'•d...... ,........-, ~IT. 
lhn -~bl• to-i _. f"l•nit ..• 
rf'(,.t• .....~. nw..1............ M• 
U"""'lT•t..;irr•t.......,~ .......l\Kt 
~ ... ,,+11• 111 !•''""" b<>.I•• ...pp11r-J ·~1a.u. r-
:n•c.i ..q• 1:uui~l"4'•• l•tl:'.~,"' ""' Mh ..•u-<1..-.tb 
I~• tT(oilwlrol ~.I' C•'rd ""d II' •l"'f. trl •.ooi. ••··f tcl•"1 ,., .. 
JD~· ,11 1t111,,....c ......"" t.111•• 



CAlifoRNiA DiGiTAl 

Past Office Bax 3097 B • Tarrance, California 90503 

ANACOM 150 
DOT MATRIX PRINTER 

Mtg. suggested list 11350 
California Dfgital Introductory Price 

1•1 H \ 1•11 I \ I .,. t"f'lr .,f 11.,. 

\a.oto.w 1 ·,o. •,, h•ll "'' .. 111· 1 ~•. '1·n~•k •· 
1>1•' • o:xt• 1 • • '" 11 ~u ..Ill ~" '"''. 

11.,, run·· our• .,. ""'" ~ r.n ,.,,. I• ~­ r,-.. e..ot l u I 
:·,1·~t·"•'' ,,1,.,11 .~~.r.i,·1 ~ ..... ·~r"'"l"ll ll ·-., 

<' ''""'·~I"• 1 "'"' • ••111' IJ••I HJ'"• ro "t"•I <II-. t•.,: ~IJ .,. 
/..- ..-.:111~!1• 11! •Ir l·MJ•''"r 

~.lu:""llM.<:•·••• r .,,,,•r,Jl•·J lo;.1c •• .1..tn.1· b,..brrl~l•'n J 
J, ~ JJ/<'I•• • t.• \.11 ,r .,, I no• 111• I< •J""f''"' •1 of 1 •,u 

1, r .. 1.-r .. I" r ,., , ••••I. 1 11. •olu 11<1 •IJ• 

\l1u••1ll •· •J .• , .. ,. J"l If ,.-,,t>t•· 1..­ •1.·,_., p.;n 1· 11.. 
.\111.1•'•11'• lu ....... ,,,, 11f• ····n 111...t• .... ~d · ".Lllll · '-•AJ" rv11• "· 

-"Wikh .,, 1. 1.t-1. 111• 1•-•I"'" I" rt.... r ..~11-.n .. rn"ll•' 
Nl.O'l"'•'l ln. 1, ,,J .o •. t •l• ..r "' lot Juu• '" r Ul.-1•. 

f.._., 1'·1~ r" •I 1• l·I J ''"I" r't ••'•cl l',.(i.ftll l'l•J 
,,, • ._. ,...,., ... ,JJquJ11,, ·•··1rl11tr 

11. \..., ·11r­ t .t) •• •hfr::1•1·I, •I L>• • vJ.. 1n l••.1 • 
•fl"ll'• nd ._..._.. 1•• tU\..- '1111rl-l • : .,,.,,. r1n.o.r.. 

Jt lU .or• II I ·I"" tcir ..'i..J.l0 \l.n,;on•1.-.J 
:a ,., ·n~ r-r1n·o·1, 1 l• • r..•1­ r •Ir .\:-• .,,., \',I) 
.. 1, -f'•· jf\jr-<I. Ill• I• r r"<h ,t.I l·l-1. 

\\ .11 .111.1· , 111..·1 It..,_ ~ .• , . ri -l :•1•00 ti , • 1"11 \ -l o~ 

..., c·..l\'.f'Cll~ r• ·t' .n I I II ·· · L #1' ~ 1-~·I IC. -¥·•· 
l I'" 1lila-'~r1 ,.., u·I • 1\l , ..... 11,1 

NEW 
lrom 

INTEC>RAL DATA 

460 
PaPerTiE?er 
aRl~W1cs S11~0 

--­ ­---- -- ­ --­- ---- ­ --­- ­ - --­---­ -­---·­
I!, fl• • 'lOI ola11l .1• '~:rt b...J •• I"" lll;'.I , Ulr'• 111 •0 
• 1 ... 'lu. l •<I ,, .. ,...w_. r: h;ru r;-•"'lt"l J'"'' r IU•IU~·rr. 

I •I ·~J ,,..,. c:nn•lrur.o-~ t"ll I" 'nll• ln.J f,,.. llf'•'fl 
•-•1,1,t,1 1·n·1I •II"' lh" u1('r ~I! u In" f11•• 'W'11lor.. • lllllj1l.1•· 
t ..c1... 1. • ~ .. h.,.l11 ••nrl ••I•• 10 l',..,,,.J.,.. 11K· ..op.-r-.. u u· •l·I· 
•< ..,,1tU'1 .. hlf' \'llf'"'lli"' I'll"'.....~-. 

''"'•~'>'• In• b I' · ]l• .t>TM1 11h.,.l'hor 11•n·~n lon.. ,11 
t I•/ 7 h, I ~ o;hoo r .. c!o:-r '1• 11 rl o:. 

'<111•l1t>lllOh•-.:t luiu1=r•"' ' 'flt..r111••11"•='•1hlU." 
'"tl1•1•I ., r 1rl1bi.1• •· ..•11• •11<1 •l •l 11 U11. tll..ir11u1dt... 
u11i 1TI·11•ut11\llll·f' .,,,1ru~l1.111 . 

tn 1,,., ~­ 1 .~r"ii: 1.hl• li;l·vlx:n.rd _,rr.11,to n , 111 •l•ofli' 
'"H I• '"'' •·rl ,,,tr-r pMI. J.1icu. w••·r 1t1·toukolo '-'•i?• 
q .., i..~ 11. 

H tl•H v\d1..-1 to,..- t11.,J U lt'"1I!1.:u1• y_.tJ,J. Uh~ •lit: · 
111 .• , .JI~• \~o ltl <.: .. Jt ~hiLIR l ~-!inr•·1w1•r1.lf"•"l••tJ 

·,,.,. u~J. ,1,;,-1c..--'·"r•~htl• •Uif..,.·• u•I m tin,.­ &;ri1 
...,,..., •'i•>n• •• l,n.. fJ•l.'1.'•I. 11.1rt1-. •• r-ul t • .nd nt~.- r,.. 
n.i. .. 

1111• P ... <#. .Jl. liu LI • tr.ztri ~......-n J I Ul '• nu~11 .. I 11 11,_., 
r• 11 1 ~' ''"'" J,_, ,., I om J •1>•·>q11.:1 I<• ,... lh";t 
''"l"r'l•c. \IJl·l l UI 

AMPEX 
DIALOGUE 80 

CRT TERMINAL 

s995 

5-100 BOARDS 
Assembled • Tesltd • Burned-in 

; • r • • • • 

. --;7 
,T 0#0• • • .. ,0.!_•,-0 

4. -.!!1'. ........ 

~ " . -:~~ 
'J ._ .. _r. -II• 1 •Ii' l·~t r1.;r1.1c-t ,,1r111 ,rt,a~ltu• .h,,tt<ot ...1t•.lfl1~1rtlqu<t"l.tt•hk"thr 

l'I ... , ·-11• •"' •f.or • '""' r l41' W'.. l'K..n.rU'lt.JI~ ..nr.I ¥'Vrili::"'-1'Y" lu act le,..., .I a.r rr• 
r • ..J1h 1•r1r:11.."1J. 

L •., i rtr. •·r • l\U.• • ~L~ I ruit 1,,..-.1 u•ao • ••rr..- r 1·J 11..-.. Jh- rtJr• l11_,,r._.,,.1.- lhc: -...: r• 
> "11T ,...., d..;•J""'• LI•••· Jt. lm.oJ 1_1 olr••·•'>• t'.1'1llr-.,r11Lmallv -d•·r mlr r '11rn­

1·r11 "'" -,_,,,nil I• ~ •l•J'P' r "'·1.tc1r oln\"MI nl"<:"~...iU•n • 

i'\'t'T lr-cm. I.., ,U,:P<' ll CiJl"p(lr"•Ucn. fl,• IJl.&l•"(".1•· a!J knw. r .. • rrn .Cl'W'ahl., kcybo»rd, 
dl•rJ.1.v-1il1• ~•-.:t ri10:•• trair ll'(•liauJJ ~.;J J•ru1<r--o.tn k1.Y•, hn.lt ln.ic:n.UI}" pr'Vlu:tcnJ 
rtO'ld• ..nj l!w'UI tin.co. f.r.a.nur.lt• d;:il:ll Cilh1 I" Uoc:•k, IU!U "II" o:;h11. r~lc r i::!ltd\l. 

-3.:t_.~.1 1 11~.l.1t·:!'r.- 1' S)'S'"l't.!US 
llyn~m~c m...,111;">,.,- lU.l lt-11~00 $f":'O 

~1\tlo\ I 1"111;-i._ Ui TO\'~ 
M1ll lloe>1r1f'Cl'.:.:t;'ll,·' 11111-J•'t..-..·1pnf1i. 
.......i 11111.,.cl...c·l..fo(r•l't"«1t)lrr-r. 
pr<oJ•rll.Jo l111~·rN.1 •! ~oo• I JI'/~ 
:tN,·l•ch'--•rd l1>lo•d.x;r ~ l•/?...qJ .... •. b.itt• r-ll""'" UH· 1•n...11 r 1,. ,...-.,., tJ.. •llllr•· ('r.r.1~ni; nr ,1 1,:.1 10 ch-1,.:ut.,r 

('lll t· ,...~11••,,.,,, l.'r•Jlhlc .. •UC' ..., ... . fY1U I JlOC ... tl.;:r,:. H IM PA'1 - 4t'.iOt• 

TEC V·309 
I.word Processing 

Daisy Wheel Printer 
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"THE BIG BOARD" 

OEM - INDUSTRIAL - BUSINESS - SCIENTIFIC 


SINGLE BOARD COMPUTER KIT! 
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Z-80 CPU! 64K RAM! 


THE FERGUSON PROJECT: Three years In the works, and maybe too good to be true. A tribute to hard headed, 
no c,ompromlse, high performance, American engineering! The Big Board gives you all the most needed 
computing features on one board al a very reasonable cost. The Big Board was designed lrom scratch to run the 
latest version ol CP/M'. Just Imagine all th'! oll-the-shelt software Ihat can be run on the Big Board without any 
modifications needed! Take 11 Big Board, add a cou:ile ol eInch disc drlvea, power supply, an enclosure, C.R.T.. 
and you have a total Bualnesa Sy1tem lor about 1/3 the coal you mlghl expec1 lo pay. 

FULLY SOCKETED! FEATURES: (Remember, all this on one board!) 

SIZE: 8'h 1 

64K RAM 24 x BO CHARACTER VIDEO 
UtH lnduolry slondord 4116 RAM'S. All 64K Is available lo lhe uaer, our VIDEO 
and EPROM Hello"• do not mike holeo In •Y•lem RAM. Al10. very special care 
wu loken Jn lhe RAM 11ny PC l•youl 10 ellmlnote potential nolae and glllchea_ 

Z-80 CPU 
Running 11 2-5 MHZ . Handles 111 4116 RAM relreah and 1upporl1 l\llode 2 
INTERUPTS. Fully bulftro<I and runo 8080 101lware. 

SERIAL 110 (OPTIONAL) 
Full 2 chlnnelo Uflng the Z80 SIO and lhe SMC 8116 B1ud Rale Generalor. FULL 
AS2321 For 1ynchronou1 or 11ynchronou1 communJcallon. In sym:hronous 
rr.odt!! , ttie cf,ocka c•n be lransmllte<I or received by 11 modem. Both chan.1elt can 
be ••I up lor either dal1·communlc•llon or dala-lermlnals. Supports mode 2 lnl. U1e1 Z-80 PIO. Full 16 bl ... lully bullered. bl·dlrectionol. Uaer selec:IJlble hand 
Price lor •II parts and connecto11: $85 . 1h1h potorlty_Sel o l all partt and conr.octo11 lor por•llel 110 : S29.95 

BASIC 1/0 REAL TIME CLOCK (OPTIONAL) 
Conalata ol a separaU. parallel port (Z80 PIO) tor use wllh on ASCII encoded Use• Z-80 CTC. Can be conllgur"d at• Counlor on Rul Tlmo Clock. Set of 111 
keyboard lor l ~pul. Oulpul would be on the 80 • 24 Video Dl1p1ay. art.: $14 .95 

(64K KlT 
BASIC 1101 

1J~, IN. 
SA.ME AS A.N 8 lN.. DRIVE. 
REQUIRES: • 5V@ 3 AMPS 
• • 12V @ .S AMPS . 

With a crl ap, fllc~er- lrH dlspl•y tho! looks extremely 1l11rp e.<n on 1m1ll 
monltoro. H•rdwore 1c:ro11 1nd lull curso< control . Composite vldoo or 1p11t video 
ind 1ync. Character ael 11 tupp11od on • 2716 olylo ROM . making cu•lomlud 
lonl• eaay. Sync pulHI can b• any dulrod longth or pol•rlly. Video may be 
Inverted or true. 5 1 7 MalrlK · Upper 6 Lower Cue 

FLOP?Y DISC CONTROLLER 
Uses W01171 controller chip with a TTL Data Sep..1tor for e nh1nced 
rellablllly. IB M 3740 compatlbfe. Supports up to lour 8 Inch disc drlYO• . Dlrec~y 

compallble with olandord Shugart drln1 ouch H lheSABOO or SAB01 . Ortvn con 
be co·nflgured for remole AC ou..on. Runs. CPJM• 2.2. 

TWO PORT PARALLEL 1/0 (OPTIONAL) 

SYSTEM COMPARISON 
64K RAM KIT . . . . . . . . . . . • . . . . . . . . $370.00 T•lk •l>Out b.nga P•• buclc1 The pile•• 1hown !or 
80 I 24 Video Kit . . . . . 365.00 5100 kl.. wero loken from lhe July 1980 BYTE. 

~~~~Pt~•~ fo.~t.roll_e_r K_u _:::: : ::: : :::: ~=~:~ Thie wlll glv• eome bHtt lor componoon b1lwoen1
SER l PAR. l/O .. . __ . . the Big Boll1'd •nd a almllar •Y•l om lmp lomon lo·129.95 
S -100 Molh•H Board . . . • • . . . . . . . . 45.00 lion on lh• s100 auu. 

sue TOTAL $133-0.90 

CPtM• 2.2 FOR BIG BOARD 
Tho populor CPIM' D .0 .S. modified by MICRONIX 

SYSTEMS to run on Sig Board It avall.C.le lor $1 SO.OO. 


PC BOARD 
81•nk PC Board with Rom Set •nd Futl Ooeum1ntallon . 

$195.00 

PFM 3.0 2K SYSTEM MONITOR 
>-~~~~~~~~~~~~~~~~~~~~~~~~ 

Tho re.I power of the Big Board 11 .. 1n lta PFM 3.0 on board mon~or. PFM commanda Include: Dump Memory, Boal CP /M". Copy, Enmlne. Fiii Memory. Teat Memory, Go To. 

RHd •nd Write 1/0 Porte, Ol1c Retd (Drive. Track , Sector). end So arch_PFM occuplea one ol the four 2716 EPROl\ll location• provided. 


Z-80 la • Tr•d•m•rk ol Zllog. 


TERMS: Initial sh ipments will be made approximately 3 to 5 weeks alter we 
rece ive your order. VISA, MC, cash accepted. We wi ll accept COD's (for theDigital Research Computers

(OF TEXAS) Big Board only) with a $75 deposit . Balance UPS COD. The $75 deposit 
P.O. BOlC 401565 • GARLAND, TEXAS 75040 • (214) 271-3538 assures your place in li ne !or lhe initial produclion run of Big Board_ 

"TRADEMARK OF DIGITAL RESEARCH. NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE ORIGINATORS OF CPM SOFTWARE 
••1 TO 4 PIECE DOMESTIC USA PRICE. 

392 BYTEDoe<mb<:r 1980 Ci rcle 357 on inquiry card. 

http:avall.C.le
http:133-0.90


PRICE CUT! 

~--~~~~~~~~~~~~~~~~~~~~~~~-+~~~~~~~~~~~~~~~~~~~~~~~---

PRICE CUT! 

FULLY STATIC! 

FOR 2MHZ 

ADD $10 

FOR SWTPC 
6800 BUSS! 

ASSEMBLED AND 
TESTED - $35 

KIT FEATURES· 
1 Addressabte on •6K Boundaroes 
2 Uses 2114 Stat•c Ram 
3 Furry Bypassed 
• Double sided PC Board Solder mask 

and silk screened layout 
5 fi ll Parts. and Socke•s m-c;lutled 
6 Low Power· Under I 5 Amps Typical 

i---~~\----------------------s~T~E~R-E~O~!--------------------w- --D~YN_AM~IC~RA-M~B-L_O_W_O_U_T_!~~~~~---	 ~~-,-t-~~~~~4K _
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DIGITAL RESEARCH COMPUTERS 

(214) 271-3538 

32K S-100 EPROM CARD 

NEW! 


USES 2716's 

Blank PC Board - $34 

ASSEMBLED & TESTED 
ADD $30 

SPECIAL: 2716 EPROM'1 (450 NS) Are $14.95 EA. Wllh Above Kit 

KI T FEA TURES 
Us°' +5V only 2716 (2Kx8) EPROM'5 
Arrows up 10 J2K ot sc:>flwate on line• 

3 IEEE S- 100 Compahbtc 
• 	Addressable as two independent 16K 

blocks 

5 C1omemco ex1ended or Norlhstar bank 
select 

6 On boa•d wart statec1reu11ry if needed 

16K STATIC RAM KIT-S 100 BUSS 


...----------~~~~~~~~~~~~-~--~-+--~~~~~~~~-----------------...
COMPUTER PARTS SPECIALS 	 NEW! G.I. COMPUTER SOUND CHIP 

74LS1 75 - .99 8035 Inte l ~mgle Chip CPU - 5.95 A Y3· 89 10 . As re-alu re-cl 1fl Jul~ . 1979 ~YTE• A rnn13s11cany powerful Sounelo & M usic. 
74LS240 - 1.79 Signetics 2901 4 B it Slice - 6.95 GenNalor Pcr1cc1 ior use with any 8 01t M icroproicessor . Contam:s · 3 Tone Channets. . 

Narso Gcncra10•. 3Ch~nnels ol Ampl11L1deCon1ro1 16 bil En er ope PeroodConHot.2-8 74LS241 - 1.79 AMO 2903 4 Bit Super S li ce - 12.50 
B it Parallel 110 30 10 A Conwerters, plus much more• All In one 40 Pin DIP. Super easy

74LS244 - 1.79 AMO 29705 Dual Port RAM - 8.95 rnlerface 10 the S- 100 or other busses $11.95 PRICE CUTI 
74LS373 - 1.99 SPECIAL OFFER; $-i+.95 each Add $3 lor 60 page Data Man ual. 

7 	 Anv 01 al l EPROM locations can ll<l 

disabled 
8. OotJble sided PC board. sorder-masl<ed. 

silk-screened 
9. Gold plated con1ac1 lin9ers 

10 Unsclcc1cd EPAOM"s au1oma1ically 

r>owe•ed down tot row power 
' 1· Fully butlered and bypassed
12 Easy and qu1c ro assemble 

KIT FEATURES 
l Addres.snble as lour sepa rate .-=K Blocks. 
2 ON BOARD BANK SELECT eoteui try ICro­
memcoStandard'l AHowsup to512Konlme' 

; 	 g~·~~'~J·~~~~~~~;~~11~:7;~TATES . 
~Double sided PC Boa•d. w•thso•der ma_skand 
silk screened layoul Gold plated c;Onlac1 fingers 

6 All ecldres• and do1n rrnes turry ~ur1ered ASSEMBLED & TESTED-ADD S35 
7 	 K11 1ncludC$ All parts anci sockets. 
8 	 PHANTOM 1s jumpered lo PlN 67 
9 LOW POWER under 1 5 amps TYPICAL lrom OUR #1 SELLING 

1ne +.a Von Buss 


10 Blank PC B<la rd CM bo populatod as any RAM BOARD! 
mull1ple ot 4K 

N S-100 SOUND COMPUTER BOARD . 
A1 ras1. on :;- 100 Boora 1ho1 unteoshes the turr r>0we< ot two COMPLETE KIT ! 
1..mbel1evableGeneral lns1rumenlsA'f3-89 10 NMOS c.ompu lor 

sound tC"s. Al lows you under total ocmputer conirol 10 
 s949s 
9g:~~:~r::y~~~;;cpcr~g"r~'~"~i~..s:.•;;~t!,o~;~ed :~~~s:tr 
~~s~~:iJRLE~~GUAGE. Ole 	 (WITH DATA MANUAL)
• Two Gr SOUND COMPuHR 1c-s 	 BLANK PC 
• FOUA PARALLEL 110 PORTS ON BOARD BOARD W / DATA 
: g~E~0°~~~~~~~e~~N't":~E~~ YOUR STEREO 

531• ALL SOCKETS. PARTS ANO HARDWARE ARE INCLUDED. ~------~ 
• PC BOARD rs SOLDERMASl<ED. SILK SCREENED. WITH GOLD CONTACTS 
: ~~~- ~~g~-:M~~E~~7oT~o~u~~,~~T~ ~~~{:~~s;L~~f81; ~~fvs 
eo'h B~s1c and Assembly Language Pre>gramm ing examples a•e included 

SOFTWARE: 
SCL'. is nowav11ilablo! OurSoundCommandLaogu1oemeko'writlngSound E•1ecls l)f'ogroms 
o SNAP! SCL~ aJw Includes routines for R"!li•let·Ex•mine-Modily. Memory-E•1mim>·Modily. 
and Ptay·MB"1ory. SCL~ i• av1ilableonCPIM" ccm?"lible dl•kot1e or 2708 or 2'716. Oi•kene ­
nus 2708 - 519.95 2716 · $211.ff- tn•kone lnctud•• lho sourc.e. E.PROM'S Me ORG 81 
EOOOH. 

BLANK PC BOARD W/ DATA-S33 


LOW PROFILE SOCKET SET-S12 

SUPPORT IC'S & CAPS-$19 .95 


16K DYNAMIC RAM PARTIALS 
~ \ INTEL 2108 BK X 1 RAMS /.. 

\.. Q 0 8 FOR $9.95 32 FOR $35 O 0 I( 
1 

FACTORY PRIME! . 
Huge special purchase of INTEL Dynam ic RAM 's. These 
are 2108-4, 300NS, SK, Ceramic DIP. The 2108 is the 
INT EL 2116 (16K) tested for either upper or lower 8K only . 
These are factory prime. Full Spec. See INTEL 1978 Cat. 
for details or Memory Design Handbook for applicat ion 
data. Both IMSAI and EXTENSYS did mfg _ S-100 RAt.1 
boards using these devices . - P.S. These devices wi l l not 
work in the SD EPANDOAAM'~ . Please specify upper or 
lower BK . (S1626 or S1627) . Asuper easy RAM to interface 
to a 280. 16 PIN DIP . 

LOW POWER - 300NS 8 FOR 

FOR 
 $37.50 

4K STATIC RAM'S. MAJOR BRAND, NEW PARTS. 
These are the most sought alter 2114's. LOW POWER a.nd 300NS FAST. 

8 FOR $37.50 

4MHZ 2114 RAM SALE! 

16K STATIC RAM SS-50 BUSS 

BLANK PC BOAR0-$30 COMPLETE SOCKET SET-$12 

SUPPORT IC'S AND CAPS- $19.95 


SAME AS INTEL 2107B! 

4K RAMS AT AN UNBELIEVABLE 50¢ EACHll! 


Prime. new. National Sem i .. 1979 date coded . lul l spec. parts. N.S. 


#WMMb5280-h5N. SHa mU eGaEs 1NTTYEL 21076-4, T .I. TCMS4060, NEC uPD411 . etc. 

e oug t a 0 . 1rom a Wesl oasl Distribu1or al truly 

DISTRESS PRICESI One o f the mosl popu lar and reliable RAM's ever 
made. T hese parts have been used by almost all Major Computer Main 
Frame Mlg. !he world over! Arranged as 4K x 1, 270 NS Access Time. 22 
Pin Di p . These unils DO NOT use multiplexed addressing. thus making 
REFRESH and other liming very simple. See INTEL MEMORY DESIGN 
HANDBOOK lor full application notes. The NAT. SEMI. MEMORY DATA 
BOOK is avai lable at most Radio Shack Stores Prime units in original 
factory tubes! 

1>\fl #5280-5N 4096 BITS x 1 270 NS ACCESS 
\.irl\\l\ \•\ 8 FOR $4 95 32 FOR $16 

v\ O• • 
O FACTORY CASE (450 PCS) - $180 

Sockels Special : 22 Pin Low Prollle (With Pure-hate ol 5280'1) 8 FOR Sl . 

TERMS: Add $1 .50 postage. We pay balance. Orders under $15add 75¢ 

handli ng . No C.0 .D. We accept Visa and MasterCharge. Tex . Res. add 5% 


(OF TEXAS) Tax . Foreign orders (except Canada) add 20% P & H. Orders over $50, add

Digital Research Computers 
P.O. BOX 401565 • GARLAND, TEXAS 75040 • (214) 271-3538 85¢ lor insurance. 

•TRADEMARK OF DIGITAL RESEARCH. NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE SUPPLIERS OF CPM SOFTWARE. 

Circle 357 on inq uiry card. BYTE O.cembcr 1980 393 

http:CAPS-$19.95
http:CAPS-$19.95


expert salesforce. 

Compurnar1 w1111nrow In 
a FREE fabuc ribbon and 
COfner 72 elemenl when 
vou buy a NEC from us. 

Texas Instruments Tl-99/4 Home 
Computer 
Save $300 on this 16-Bit computer with 
moni tor 
Tl -9914 w/Monitor 
Tt.9914 w/o Monitor 

$825 
$725 

al Decisions PAC 

• Bell 108 

'----------i:===Terminals==::::::i 

We've got the fol lowing Lear Sieg­
ler Terminals In Stock at prices 
too low to print - Call for quotes. 
AOM -3A Indust ries favorite dumb terminal~ 


some very smar1 reasons. 

AO M·JA. + New from Lear S•egler CALL! 


AOM-31 . The lcrminal lhal's loo smart 

to be cons1dernd dumb. 


ADM-42. Available with keyboard scm•· 

1nteU19ent 1erm1nal oUeong tremendous 

user He:iob1tity. The op•1onal 
conf19urat1ons are amazing. 

NEW from Lear Siegler! 
!Ts here - IT is 1he dlllerer>ee be1ween too smart and 
100 dumb. IT is tile now lnlermedlate Tefmina1 lrom 
Lear Siegler. 

Call tor details. 

Limited Time Offer 

mail since 1971. Our thOusands o f sat isfied ex pert technicians are always there to assist 

Compu Mart has been selling compu ters by • SupporVO ur Customer Service OepL and 

We've slashed our Hazeltine p rices 

customers rely on CompuMart for services you by phone or at CompuMarl's ou tlets. Our 
 again! 

not generall y availab le from the ot hers. know ledgeable phone sales force can provide 
 Hazeltine 14 10 List s.850 CompuMarl $149 

Hazeltine 1420 list S995 Comi:>uMari Sf.125Namely: you with detailed information and complete 
Hazell Ine 1500 Lisi S\095 Compu Marl S965• Product Selection/Each produc t advertised product specifications. 
Hazelllne 1510 list S1 395 CornpuMan S113S

by Compu Mart has been eva luated by our in· • Phone Ordering/For added convenience, Hazelline 1520 Lisi $1585 CompuMaf1 S1199 
house staff for best price , performance, and CompuMart maintains a loll-free o rdering Hazeltine 1552 List S1 395 CompuMan $1235 
supplie r re liability. number. 1·600·343·5504. 
• Return Privi lege/Afte r rece ip t of our prod· • Phones open M T W Th F 8:30 a.m _· 7:00 

uc ts, you are protected by CompuMarl's p.m. Sat. 1 t:OOa.m. - 4:00 p.m. I:==Calculators==~ 

exclusive, 10-day return priYiledge good for all 

products except software . 


A CALCULATOR, A SYSTEM, A 
WHOLE NEW STANDARD. 

HEWLETT-PACKARD'S HP-41C with 10 day free return 
HP-41 C Calculalor . . . . . . . . . 5288.00 

1=========Printers=======~ The Systom 
Memory Modulo•. For storing p rogram• o r up to 
2,000 lines ol program memory . . .. . ... S45.00 
" E• l ra Smarl' ' Carel Reader. Records programs andCENTRONICS PRINTERS 
data bac~ on lo blank mag·cards . .......... 51 99.00 
NEW From Integral Data New• The mcre<11ble Model 7J7- Correspondence 
The Prir11er. Upper and Lower case. High rnso1u11onand Ora l ! Oua l11y Printing lor Under $1 ,000. Th•s 1sThe IDS 445 Printer plo thng, Porlable Thermal operation . $355.00 !he fi rs1 pr1n1er m 11s class to oUe• prm• quality 


So new all we can tell you is tha1 ifs lanlaslic. Priced 
 Appllcat•on Modules ... $45.00 EACH 

lower lhan the 440 and equipped with a beHer print 


suoable ror rn:d prncessmg. plus the perlormance 
Standard pac: and apphca11on llexib1ll ty rnquirod lor data pro­


head . Acl•anced technology strikes! 
 S1a L•ShCS,cessing. 
Malh.IDS 445 w/Grapl'llcs ca(Xlbililies $894 

7J7-1 {Para.ilel Interface! - S89~ Financial & 
737·3 (Serial Interface) $1,045 

IDS 445 w/o Graphics Capabilities $79S 
Su<Vey1ng 

Tractor Feed Printer- Centronics· Mos1 Popular 
Model . Perlec1 !or the needs ol a small business 112 oft Fonanco
sytesm. Recommended by App le and Radio Shack. with pu1cha$e ol$1 ,079 FREE Cable wilh 
FREE Cable w1tl1 purc11ase of any Centronocs printer. your Paper Tiger. 

NOVATION CATTM 
ACCOU STlC MODEM 

NEC The Fi rst Name in Leiter 
• Answer Originale 

Quality Printers. • JOO Baud • Low Profilo Oosign 
Looks good, worl<s great! $179.00The IDS 460 

CompuMan offers bcauhlul print quaiHy with NEC NEW! D-CATSince its int roduction 5 mon ths ago lhls ~rin f er has $pinwrl1er 1ermlna1s. The Spinwriiers. Doth KSR 
already pro•ed i tself. Features inc lude: Correspon ­ Oirect Coupler lrom NOVATION 1195 
dence quali ty printing, High-resol ution graphics 

an<I RO versio ns. give unswpassed ha1d copy 
output. CompuMarl olfers a complete range ol 

capability, programmable print 1ustiflcation-a great NEC Spon-wrilers - Call our 
prm1e1. $1,295 

The Omni 810 Prlnter from 
Texas Instruments 

Tl Om no 620 Receive-Onl y (RO) Package. lnclucles 
mac.hme·mounled paper •ray and cablo. A com· 
p ressed pun t op tion and dcY1ce 'orms control afe 
standard tea\ures S2.155 

Tl Omni 620 Keyboard Send Rece,.e 
!KSR) Package Comes Wilh ru ASCII 

Keyboard with numeric Key-pad and 
an EIA cable woth aulospee<l select. 

$Z,395 

NEW FROM SANYO - Four Grca1 ~on• EXCLUSIVE from CompuMart ! 
tors at Low CompuMan Puces Special Offer. Zen ith Colo r Video 
Sanyo"s new l1n-0 at CRT darn display monitors arc Moni tor for $379 ! 
spoc 1t1cally dosognod !or the display of alpha­
numcnc or graphic darn The perrec1 rnon,101 lo• Apptc. Acan 

g · Sanyo Mon1101 and Texas l nstrum~nls o wne1s 
12 · Sanyo Monitor 
12 " Sanyo M on1101 w1!h gJeen sc: re~n 
tJ" Sanyo Color Display Mornlor 

Free 6' Cable 

w11 h purchase ol any Sanyo 




We carry the most complete inventory 
of Apple computers, peripherals, and 
software. CALL! 
Our Christmas Apple Special: Save over 
$250 on our most populat Apple System. System 
inc lud1>s a 48K Apple 11. Apple Di sk & Controller. an<I 
a Sup R Mod RF Modulalot. 

Lisi'. s2.020 

Compuman Sale Ptice: Sl.76.9 

New lrom Apple for lhe Apple II : 

DOS 3.3 Conver! d isks to 16 sec tor lorrnal for 23 % 
more storage aM fasler access $60 

Apple Plol. Tlio poff<>et graphic C(lmplemenl for 
Vis icalc . $70 

Dow Jones News & Quotes 

Adven ture (Uses 48K) 

DOS Tool Kit 

Apple Fonran 

Stleoi rype Prinler wlXface 

Visl~lc 

Twc. Planner 

From Symrech g Info Unlimited 

Supes So und Generator (mono) $159 

Ligh t Pen 

X· 10 Co'1 troner (plugs inlo paddle port) 

Apple Sync Cont rol le< 

F·rom PerSonal SoUware 

Visicalc 

Desk top plan 

New from Videx! - Video Term 
Bil CoL x 24 line 

SSS 

S35 

$75 

$200 

5595 

$149 

$120 

(s tereo) $259 

$249 

S49 

$149 

S99 

7 x 9 matrix, plug in compali ble board 1or lhe Apple 
II. Price S32S wilh oul grap hi cs EPROM. Wi lh 
graphics EPROM S3SO. 

Now lrom MUSE 

The Voice 

Super Text 

Acldress Book 

$39 .95 

$99.00 

$49.95 

Mounlain H•tdwarn ­ Expansion accessories for 
your Apple 

ln lroUX·10 System $289 

SuperTalker $299 

TM Music System $545 

ROM ptus boB<d wl keyboard lilter $199 

Clock Calendar $280 

16 Channel A lo D Converter $350 

Apple Expansion Chassis $650 

AO M Wril er $t75 

Miscellaneous Apple II Accessories: 

Easy Writer (80 col. need Videx) $249 

Easy Mo•er $ 49 
Easy Maller s 69 

ciy,;an D1sl<<>t1 1>s ea. S 5 

S.S.M. Serial & Parallel Apple In terface $225 

A Bis Numeric Key Pac $110 

NEW! The PMC-80 Level II 16K al $645 
The new 12K computer 
that's SOFlWARE '"""'""1"'w"""'""" ·~ 
COMPATIBLE with 
the TRS-Bo.· 

HP-85 

Hewle ll-Packard "s 
Personal Compuler for 
lnduslry. This exlremely 
po<lable computer features 
ex1ended BASIC to salve your 
problems Quickly and efficien tly 
along w olh an advanced graphocs 
system to enl\ance commun1cat1on. 

The Amazing HP-85 
We carry H.P. Peripherals (015!< Drives 10 Graphics 
Plotlers) Enha11cemen1s: (BASIC Training, General 
Sta1ls1ics, Financial Decision , Math , linear Program· 
ming $95 ea.); HP·85 Acce!.SOries: (Enl\ancemen t 
ROMs, ROM drawer. Overhead Transparency Kil ); 
Supplies: (Plo11e1 Pens. Tape Cart rid~es); Interlace 
Modules (HP-JB lnler tace. HP-IB ln1erconnec1 
Cables. Serial (RS-232C) Interface Moclule). 

We can get your every HP peri pheral made lor the 
HP·85. CALL FOR COMPLETE DETAILS & SPECS. 

ll_--------:-- COM PU MART'S EXCLUSI VE 
Just th ink, now you can choose f<om lhe thousands ATARI SPECIALS. 
o1 software packages al ready de•eloped tor lhe TRS· 3 Ways to save when yOu buy the At ari 800 tram us. 
SQ and run them on a computer costing only SS45. 
But lhe P ~C-80 is more lhan just a computer tha t Cl\oose from one of 1he following offers. 
accepts TRS·80 soflware. lls features include: Reads 11 Froo SK of memory with purchase. (So your Ata11 
all Level 11BASIC1apes. Reads a ll SYSTEM 1apes. will come 10 you wilh 24i<.) 
Full range o l 1>er ipherals. Video output for moni tor 2J freo 4 10 progtam recotaer w11h purchase (S89.95 
and TV. Optional FASTLOAD at 8000 baud. Optlonar value). 

Upper/Lower case. 3J S100 orr Atari Disk Drive purchase. 
Call for ccmp te1e specs. 
PMC-BO S64 5 ATARI 800 Personal Computer 
"l RS-80 is a regis1ered trademark of Tandy Radio System ­
Shack Comes w 11h 800 Operators Manual . ISK RAM 

EXIDY SUPER SALE! 
We wan! lo clean oul our Inventory ol Exody com­
puters and pt'!rip l•esals. To do !his we'•e priced our 
Exidy eQuipmenl so low you"ll have to call us for 
pr ices. 

~HRISTMASSP ECIAL ­ Buy $1 ,000 worth o f met­
chand ise from !hos ad and Com1>uMar1 will ship you a 
FREE Tl Speak & S1>ell ($69.95 volue) with your order . 

ROCKWELL AIM 65 
The single board deve lopment system 
that's perfect in the classroom or la.b. 
Our AIM Sysl em inc ludes: 4K AIM with BASIC 
Interpretor assemoler, Power Supply, CasseHe 
recorder & Enclosure $799. 

$499 
$125 
$ 2.50 
$17 5 

Memory moau1e. 10 K ROM Operating Syslem. 
POwer supply. TV Switch Bo•- $1 080.00 

PERIPHERALS 
Alar! 410 Program Recorder ~F REE wlpu<chase of 
Atari 800) s 89. 95 

Atari 8 10 Disl< D<we ($100011 with purchase) 

New Dual Disk double densily 

825 Printer (Cen rronocs 737)/ 
RS232 Interlace w/Cab le 

NEW! Light Pens 

,> 

IMPORTANT ORDERING 
INFORMATION All orders 
mus• me lude 4 % shapptng 
anCI handhng_Mass. res1­
den ts odd 5% sales 
tax. Michigan res1 -

699.95 

1499.95 

995.00 

249.95 

74.95 

~~~-COMMODORE~~~- iden1s 4"'/o !o r 
sales tax. 

Phones 
opc<1 Imm 

8:30a.m. to 
7:00 p.m ., Mon .­

Fri .; 1 t :OO a.m. - 4:00 
p,m, Sal. P.0.'s accep1ed 

from Du n & 8 <ads1rce1 
ra!ed companies - sh1pmeo1 

contmgenl upon rec:e,pt o f signed 
purctlase crder Sate prices. val id ior 

mon th al magazine date only - a ll prices 
subjec t to change withou• not ice. Our A.nn 

Aroor re tall store os open 11 :00 am. 10 7:00 

Buy dlrec l from lhe bigges t - Campumorl has de liv­
ered mQ(e Commodore computers in the U.S. lhan 
any other dealer. We were Commc:xfore's first dealer 
;tnd csrry everylhing Commodore m.pnulaclu res. In 
Sloe• for immediale deli very! CaU U5 now for low 
price• anr;I special deo ls . 

NEW FOR PET: 

Vlsicarc (Need 32Kand a disk drive) S191l 

Wota Pro 1, $29.95 • W0<d Pro 2. S9'>.95 • 

Word P<o 3, $199.95 • Word Pro 4, $299.95 • 

Call or write for 
our complete 
Microflex 65 
brochure 

p .m. Tues.-Fri .. 10;00 a.m. to 5:00 p.m. Saturdays. 
SIO'P by and visi t. 

• 
~ 270THIRD ST., DEPT. 112, P.O. BOX 568, CAMBRIDGE, MA. 02139 

Member Computer Dealers Assoc. We've had a rep uta tion for dependability since 1971 

COMPUMART c"'""'.,;,.,,ry~·' 




Best Price and Delivery 

SUPERBRAIN by lntertec 

S1•/f f onlcitrlt•f l co111pulf·r wllh clu.~1 'h~k~ rH )f l 

rw" RS?32C 11on ~ C<i 11 1pl• ·I!· v• 11 CP 2 2 
.11uJ AASIC $2685 

64 K DlJI ~.1.. D~11~1 y L1~1 S3345 $2883 
64K M1 n 11V11uoM iHr &J IHj ht d1'fl 

10 Ou.t<I D••11s1tv SPECIAL $3395 

VIDEO TERMINALS 
NEW EMULATOR \lntenecL L1s1 $895 $ 749 

~EW INTEATUBE 111L 1s1 S895 ONLy s 749 
SOROC 120. L1s1 $995 SPECIAL$ 729 

1014-0. L1s1 $1495. SPECIAL $1149 
PERKIN ·ELM ER 550. L1s1 S997 $ 799 
w11h a11C1 ylarf' screen . S1027 . S 829 

HAZELTINE 1410. L1s1 $900 S 749 
1~20 $ 849 
l5l/O. Lis t $1225 . $ 879 
l 10, Lr~t $1395 $1089 
1520. Lise s1650 . S1389 

ADDS R 20 . Lise $995 $ 945 
LEAR SIEGLER AOM3A. As,..crnl ilP.fl $ 849 
TELEVIDEO 912C . L1s1 $950 __ _ Call for 
~20C . Li se $1030 . .prices 

PRINTERS 
ANAOEX DP·BOOO . S 849 

DP -9500. List $1650 . . . . . . . .... . .. $1399 

D P-950 1. L ist $1650 .. ... . $1399 
PAPER T IGER IDS-440 . Lrsc $995 . _ $695 

w yra plucs op . in cl hul l er. Sl 195 $879 

NEW IDS PAPERTIGEA 460 L•sl 1295 $1149 

NEW IOS PAPERT1GER 460G Lr s t $1394 $1199 

NE C Spinwri ters Cal l for Pr i ce 
TELETYPE 43 KSR S1087 
CENTRONICS 

7JO 1 p;uallf'I rn t Nfo~P. NEW l.OW $649 
137 Farallt!l 111 tt:r l acc• SUPER VALUE $829 
779 w Trauor. L1s1 $1350 - NEW 
702 w Trac: cor. VFU . Lrs $2480 
103 w Tracior . VFU. L1s1 S2975 LOW 
704 w T1ac101 . \IFU . List $2350 PRICES 

Tl 810 Basic, Lis eS1895 . . . . . $1695 
8 l (J se rra' & Ce1won1cs scylf" 

pa rallel 1n1Pr1ac:c! , List S19,10 $1735 
810 w full ASCII \U LC\. Ve<trc«1 l 

Forms Cont<ol . CornprP.ssecl P11111 $1895 
Tl 820 KSR . Lise $21 65 . . $18S5 
Tl 745 w lull A SC II . List S1695 . . ... ... $1399 
COMPRINT 912 w µa1allel 1nwrface $ 559 
912 w s rral rnwrl ace. Li st S699 S 589 

AXIOM IMP I . $ 699 
MICROTEK . List S750 ____ $ 675 
OKIDATAMicroline80. L1s1S949 . . . 649 

T rac to r Feed Op tion . $ 99 
AS 232 Serra ! In terlace $ 89 

NORTH STAR HORIZON ' 


HORIZON 1 ASS EMBLED & TESTED 
32K. Double Der1s1 v . Lrsl S2695 $2279 
32K . Ouacl Densrtv. L1s1 S2995 $2539 

HORIZON 2 ASS EMBLED & TESTED 
3:.1K . Doub le Dens11 v. Lis t S3095 S2619 
32K . Ouad Dcnsrcv . Lis t $3595 S3049 
48K . Doub le Oc11s11v . List S3590 $3039 
48K . Ou~d Densrcv. Lis t $4090 $3469 
64K . Doubl Dens1 1y . Li st $3830 $3239 
&1K . Ouad Dens11v. Lis t $4330 $3669 

FLOPPY DISK SYSTEMS 
NORTH STAR MDS ·A 

Assen 1bled . List $899 SPECIAL $ 719 
Kit VrJ1s1011 . Lr st S /99 S 669 

MORROW THINKER TOYS Discus 2D . 
List $1199 OUR PRICE $1019" 
Discus 2D. rl uci l drrvl! . L1s1$1994 $1694" 
Discus 2 · 2. A&T. List S15<19 $1319" 
Dual Discus 2 . 2. A &T. !.•SI S:.>748 s2335· 

·Now mclu<l•~s CP M . 2 2 

MICROMATION M egabox . DD w 
8" drives 1 rney~ ily1 P.. Lisi $2295 $1949 
2 111ey<rby1e. List $3095 $2629 

MICRO POLIS 1041 M ac.; roF loppy · 
w 1~ 1 1c l nsu r e lno P.S I. Lrsl $695 $ 625 
1042 Macro Floppy w r.asr. u , C P S $ 709 
1053 Du<tl Meti!Floppy · . List $1895 $1695 

VIDEO BOARDS 
110 M apped 

SD COMPUTER VDB -8024 .k1t .L1s1 S370 $319 1 
Assembled . List $470 $ 399 t 

XIT EX SCT -100K . K11 ONLY $154 .95 
SC 100A Assemhled $174.95 

SSM VB2 l / 0 . K11 . L1s1 $199 Call 
Assembled & Tested . L rs l S269 Call 

M erno rv M apped 
SSM VB1C . 16x64 . Kr t . lrs1 $179 

Assf'mbltltl & Tested . Lise $242 
SSM VB3 . 80 Char .4MH1. K11 . L 1s1 $48! Call 

4 M H1. A&T . L ist $565 Call 
INTEAS YSTEMS . 16x64 , AbT , L isi $165 $149 

ESCON CONVERSION 
FOR IBM SELECTRIC 

Cor11pltHt~ w 1n1c1oprrn_Pssor co ru ro ll t!I ir 1<1 

pow" ' supply F•1c1ory l1t11l1 UM•r mstalls 
solnno1d asscn1hly or 1t ccm IH' rtorn: LH scan 
f(u ; to rv d l no111111,1 I cos1 

P;11;1llt>I 1 fRS 00. Sorn•lfJr . l 'I C.: 1 $515 $514 
RS23z S1i1111t;1rrt S•~11;i1. 11s1s5~~ 534 
IEEt «88 lfot PET I. L1 s1 $660 584 
TR S 80 Cable 25 

CALIFORNIA COMPUTER SYSTEMS 
280 CPU BOAROS LISI $299 SZ69 
OISK CO NTROL LER 2422 L ist S:J99 S359 

32 CASE ST ATIC L1s1 S7 10 . . . . . $599 
64K DYNAMIC BOARD L ist S699 $589 

CPU BOARDS 

NORTH STAR Z80A IZPB A A 1. $?9~ S254 
CROMEMCO 4 H1 IZPU · L 1~ 1 ~3 !:> S335 

4 H1 ISCC W 1. l1~t $450 $382 
INTERSYSTEMS l fO'r 11., i l!il,11 .1 A11d ir' 
new Sern'~ II Z 80. 4 MH1 l • ~I $3~15 $349 

SS M CB 1 8080 Ab T L r~ l S?')2 
CB A K11 l1~ t : ·,133 
C82 z 80 Abl L1s1 S344 
CB2 Krt. U51 S26 'J 

DE LTA Z 80 . w1 1h I 0 S289 
SD SBC 100. l 1 ~ S350 $298 

SBC 100 K11 list S29!J S250 
SBC 21)()_L1~1 S400 S332 
S8C 200 K11 List S320 S272' 

MEMORY BOARDS 

32K SD ExpandoRAM Kit 

ONLY $289 


ONLY $189 w 11 hou t RA M ch ips 


NORTH STAR i 6K Dyndmrc: RAM B<•anl 
A&T IRA 11 6 A A l, L1s 1 S499 S420 
16K K11 Vers ion. List $449 SPECIAL $299 
32K A& T !RAM 32 A l. L•~ t S/39 S620 
32K Ki t L1~1 $669 SPECIAL S499 

CROMEMCO 16KZ -W . List $49:, ... $419 
64KZ W . L1s1 $1795 . 1485 

MEASUREMENT SYSTEMS & CONTROLS 
IG11;ir <111tr.(!O perlorrnanc!', 11 1cl lahor p.rrt' l ,.r • 
DM6400 &1K Board w all 64K $7% S659 
D 4800 w 11h 48K . L1s1 s695 S589 
D 3200 with 32K , l1s1 $595 $509 
DMB6400 64K Bo;:i rn w all 6-1 K S859 
OMB4800 w 11 h 48K $789 

MORROW Super RA M all stat re . ,111 A& 
16K . 4 MHz o r 2 M Hz. Lis i $3~9 . S299 
32K. 4 MHz Lrs1 $699 S629 
16K Memory M ilSICr, lrsl $399 $339 
24K Mnrnory M as1r.r . Lrsl S549 S465 

INTERSYSTEMS lfcnmerlv l1 h.-1 ra Autl101 
8K St<1 c1 c 2 MHz . A &T . l1s1 $1 !J S149 
8KS1<1t1c 4M Hz. A T Us1 S19;:i $176 
16K S1at1c 2 MH1 . A & T . L1s1 $'1 75 $427 
16K Srn11c 4 MHL. A &T. Lrs r $495 $445 
&1 K Dvnarnrc, L1s1 S995 $895 

CALIFORN IA COMPUTER 
lf:iK Sta:rc . A&T, L1s1 $349 9') S259 

FLOPPY DISK 
CONTROLLER BOARDS 

NORTH STAR . DD . 
A ssembled . List $499 . S399 


MORROW Disk J ockey 1. A &T 1$2 131 $189 

Drsk Jockey 2D. A& T. Lrst $479 . . . . $429 


SD Vcrsa fl o ripy I, Krt. L1s1 S250 $212 
Versalloppy II. DD Kit. L1s1 $350 S297 
Versalloppy II . DD . A&T. L1s1 $430 . . $365 

DELTA doub le densi ty A& T 1$385) _. $345 
CONDUCTOR , double dens11y A& T _ $269 
INTEASYSTEMS FOC-2. A& T. S495 . $439 
MICROMATION Doubler. DD. A &T $399 
TARBELL Flopp y Disk lnieriac1? Kr t $199 

nouble density . A&T . List $495 . $444 

NEW CROMEMCO 

DOUBLE DENSITY 


DISK CONTROLLER 

List $595 ...... OUR PRICE $505 


MiniMicroMart, Inc.Circle 359 on inquiry card. 

1618 James Street, Syracuse NY 13203 (3151422 ·4467 TWX 710-541 -0431 



Terminals andPrinters! 

TELEVIDEO TVl-912C 


Upper and lower case , 15 baud rates : 75 to 
19.000 baud, dual in tensity , 24 x 80 character 
d1splav. 12 x 10 resolution . Numeric pad _Pro ­
grammable revers!ble video . auxil iary port, 
se lf 1 s1 mode. pro tect mode. block mode. 
1allbmg, add ressable cursor . Microp rocessor 
controlled. prog rammal:;le underline, l ine and 
charac1er insert / delete. " C" version lea1u res 
typewri er·style keyboard . List $950 

OUR PRICE: CALL 
920C !with 11 function keys. 6 edit keys and 
2 iransmission mode keys. List $1030 

CALL 

lntertec 

EMULATOR 
Soltware compatible with a Soroc 10·120, 
Ha2el tine 1500. AOM -3A or DEC VT·52 . Fea · 
tures block mode cransmission and primer port; 
12" ant i-glare sc reen; 18-key numeric keypad; 
fu ll cursor con trol. List $895 

OUR PRICE $749 

•. ·. •. ·. ·. '. ' .'.'.'.'.'.'.'. '.l ! 1 ei' - ... ''." .. · 1 I 1 • 
'1,. • • ' • • . "•' I ' 

NEW IN TERTUBE Ill 
Lis t s995 ONLY $749 

12" display . 24 ~ 80 forma t, 18-key numeric 
keypacl . 128 upper / lower c;ise ASCII cha rac· 
te rs_R verse video. blinking, complete cu rsor 
addressing and control . Special user-defined 
conuol fun chon keys. protected and unpro ­
tec ted fields. Line insert / delete and cha racter 
1nsert l dcle1e editing , eleven special line draw ­
ing symbols . 

SOROC 

IQ-120 

List $995 

HAZELTINE 


141 0w / nurneric keypad , List $900 ______ 5749 
1420 w / lower case and numeri c pad .. ___ 849 
1510. List $1395 ....... _. _...... _ _ _ _ 1089 
1520, List $1650 _..... ____ __ ........ 1389 

NEC SPINWRITER™ 
,. :1tE'"=' 

Termina l I Keyboard as well as 

RO Printer Only models available_ 


CALL FOR PRICES! 

CENTRONICS 
PRINTERS 

NEW 730. paral lel . fric tion, trac.or . . . $649 
NEW 737 parall el. friction. 1ractor .... $829 
779 ·2 w / 1ractor (same as TR S-80 Line 

Printer II . List $1350 ..... - - - . NEW 
702 120 cps. bi ·direc1 .. uactor, VFU .. .. 
703 185 cps, bi-direct .. uactor. VFU .. __ LOW 
704 AS232 se rial version of 703, $2350 . . PRICES 

Tl-810 


. ~ . .. ~ ~ " 
I l • • ..,_ 

Tl·810 Basic Unit. $1895. ONLY $1695 
Tl ·810w / full ASCII (Lower case), ven ica l 

forms con trol . and com pressed print . $1895 
Tl-745 Complete printi ng terminal 
with acoustic coupler , list $1695 ___ . $1399 

PAPER TIGER. 

· - I 


IDS-440 Paper Tiger. List $995 . $695 
w / graphics option. incl. buffer . S1194 _. $789 
TRS ·80 cable . _. . ..... . ... ... 45 

NEW IDS PAPER TIGER 460L1st S1295 . S1149 
NEW IDS PAPEAT IG ER 460G L ist S1394 $1199 

NEW IDS 46D 

QUALITY PRINTING AT MATRIX 


SPEED-LOGIC SEEKING 

PROPORTIONAL SPACING 


w/au to text justification 


ANADEX 
OP9500 I DP9501 PAINTERS 
DP -9500. Lr st S 1650 S1399 

OP -9501 _ List $ 1650 - . .......... $1399 

OKI DATA 
Microline 80 ONLv $649 
Trac tor Feed Opt ion ....... _ $99 

Serial interface . ....... _.... _. . . . . . . $89 


AXIOM IM P I ... . .. . .. . $699 
COM PRINT 912 w / parallel inter! . $559 

912 w / seria l interface. List $699 ... __ . _ $589 

MICROTEK, List $750 ...... . $675 

ANADEX 80-Col. Dot Matrix __ . __ $849 
Above prices reflect a 2% cash d iscount (o rder prepaid prior to shipment) . Add 2% to prices for credit 
ca rd orders, C.0 .D.' s. etc . Prices are I .o .b. shipping point . Prices are subiect 10 change and oilers 
subjec1 rn w ithdrawal without notice . WAITE FOR FREE CATALOG . 

IV!!~e!s~s~!:e~~~4~!!x~10-~-~C•.jl 

Circle 360 on lnqul;y card. 



UNCLASSIFIED POLICY: Readers wlro are solicit;ng o r givi11g advice, o r w/10 have equiµme 11t lo br<y. sell 
or swaµ sho uld M!nd i11 a clearly ryped "otice to tliar effect. To be coruidered for publication. mi tiduertisi!ment 
must be clearly 11°'1commercial, tyµed double spaced 011 plain wlrire paµer , conta;11 75 words or less, a11d i11clude 
complete name and addre~ i11formatio11 . 

Tl1ese 11otices are free of charge muJ will be printed 011" lime 011/y 011 a space available bas;,;. Notices can be 
accepted from i11divid11als or bona fide compuler users clubs only. We cn.11 engage i11 no correspo11de11cc 011 tlrese 
and your co11finnatio11 of µ/aceme11 / is appearan ce in an ~ue of BYTE. 

Please note I/rat ii may take tl1rec or /or;r mo11 tli s for an ad to appear in rhe magazfr1e. 

WANTED: FS and 5800 software lor private use. Have FB 
evaluaUon kit and SwTPC 6600. Would like almost any 
type of programs. Also, lnteresled In low-<:osl hardware. 
Luke Shephard. 4519-J Lawndale Dr, Greensboro NC 
27405. 

WANTED: Apple II Plus. Apple II, and/or any Apple com· 
puter accesso<y Including tapes. Bruce Helsel, Box 
1141, Munising Ml 49862, (906)387-2576 nigh ts. 

FOR SAL.E: A 32 K, large-keyboard Commodore PET 
compule r. Will sell to best otrer. I also wanl to buy an 
Apple II computer wllh or without one disk drive. Scott, 
(401 ) 728-4678. 

FOR SALE: Two Shugart SA.ao<J disk drives moun1ed In 
In tegrand cabinet with power supply and cable; $1200. 
Xllox terminal board ; $130. SwTPC AC-30 cassette inter­
lace; $75. Mike Moore, 33 Whippletree Rd, Falr~rt NY 
14450, (716) 377-0207. 

FOR SALE: IMSA I VDP.SO, S4 K, lwo 500 K disk drives. 
Pticed to sell . Mat Bock.h, 388 E Main St, Branlord CT 
~05. (203) 481-5588 work hours. 

FOR SALE: Must Qull hobby, so I am sall lng all my new 
surplus psrls Including P8085 and SCIMPll micro· 
processors and AY5·1013A UARTs. Please send SASE 
for complele list and prices . T E Papsln. 711 Black Rock 
Tpko, Falrlleld CT 06430. 

AIM-85 BASIC: looking lor a simple way to wrlie and 
road data casselles with AIM-65 BASIC? I have a 
method that uses on ly a. lew BASIC statements. It may 
suit your needs. For a listing, send SASE and $1 tor 
handling. Jerry K Radke, 15 N Ct, Morris MN 56267. 

FOR SALE: Digital Group ZSD microcomputer wilh 42 K 
programmable memory, keyboard, moni tor, two digital· 
tape decks, and much soflware. Complete S1300. Slaven 
Fornell, 7~ Evergreen, Goleta CA 93017, (8()5) 
968-5893. 

FOR SALE: Heeth H-9 video lerrnlnaf assembled; $200. 
SYM-1 single-board microcomputer with case and power 
supply. Updated monitor Installed. Includes all docu· 
mentatlon plus 6502 appllcallons book and live Issues 
of Mic ro . Gary Zimmerman, 113 Slh St, Downers Grove IL 
60515, (312)969-1595. 

FOR SALE: HP·41C alphanumeric programmab le 
calculator. Includes 2 K memory (double density-takes 
only two ports), printer, card reader with b lank cards, 
rechargeable nlcad battery pack. l inanclal ·dec lsions ap­
plication module, al l HP manuals, and accessories. 
Operates perleclly. Total relall price over $1200. Will 
ship prepaid and Insured to llrst cashier's check or 
money order for $995. RD Rutter, 1600 Broadway, Su1le 
1200, Oanver CO 80202. 

WANTED: APUS cartr idQe and Instruction booklet lor 
Video Brain computer . S A Glovanazzl, 4252 Culver SI 
NE, Cedar Rapids IA 52402. 

FOR SALE: BYTE magazine Issue 11 (Seplomber 1975) 
lhru Issue f15 (November 19761 except lssuo t4, 
December 1975. All original publicalions In excellenl 
condition. (No marks, elc.) Besl offer. Walte1 C Dowd, 
POB 136, Ven Brunt Sta, Brooklyn NY 11215. 

FOR SALE: Dig ital Group syslem ZBO processor, 26 K 
memory, 16-by-64 video display, two Ph i-Decks, Expan­
der printer, extensive software, all documenlation, and 
loads ol extras. $2000 negotiable. Paul A Tesany, 17 
OeKalb Pl, Morrlslown NJ 07960, (201) 5~9-6876 eve· 
nlngs. 

FOR SALE: New P4 CRT; $.JO. Purchased from Elec· 
trolabs, never used. Will ship UPS COD. Frank Sneade, 
Rt 1 Box 60A, Rawlings VA 23876, (804) 949-7835. 

FOR SALE: Anderson Jacollson "41 tlO seriat te rminal 
(15 cps ASCII Selectric). Perfect condition . $1230 list. 
Asking $900 or best oiler. D C Crane, POB 79286. 
Houston TX 77024, (713) 461 ·4319. 

The Si~ 

of Music 

Digital Harmony 
by John Whitney 

BYTE BOOKS is pleased to offer DIGITAL HARMO N Y a 
major new work by John Whitney. a pioneer of the special effects 
technology used in STAR WARS and 2001 : A SPACE 
O D YSSEY. His book explores the special union of music and 
computer graphics. and expands the frontier between sight and 
sound, synthesizing the two to create a new art form . Whitney tells 
how it 's done, provides a thorough theoretical background, and In­

B 12 
l~BN 01-0700 15-X 
Pnce 12 1. 91 

Company 

CO<lo 

Pleui; ,-emit In US. fund.so .- dr";1w cm a U.S ~nk 

Plc::a.1"i: 1oe:ndi U ____ coplel of 

Dl1lail Harmony 

City 

cludes listings and programs for those interested in joining in the D CIM!ck t"ndo s.t!d ln dloe unounl of \ , __________________ 


djscovery of this new art lorm. DIGIT AL HARMONY lays the D au• Vd.:I f 1 8ill Mi.$11.CI"' Ch1r;gc 


foundation fo r audio -visual art made possible by microcomputers. It Ca'd No. --------~~--------------~ 

E•p . D><• --,~,.-~~~---------------..,.,..,.,,--~

is muse reading for all arc, music and home computer enthusiasts . Add 15< pe. book lO CO•ef c.11 TOLL FREE , 800-258·5420 
poiu;r:r .111'\d h.aindling_ K.l I ~ JI or M.a:il To: 

lllustra~d In Color, II)~ 10 Milt'I Stre:e1 , 

lf l ' l~ 'I r...rt>o<o"'"·N .. OHie 
398 Dcrombor 1980 © BYTE Publications Inc 

L- ---- ------------ - ------------- --- ---------~ 
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FOR SALE: Texas lnst1uments 16-blt unlvarslty·module 
computer complete wi th power supply, expanded user 
memory, wlred for RS-232, and all manuals; $250. (See 
page 1>9, July BYTE.) A Schwa rtz, 6454 Camino Teatro, 
La Jolla CA 92037. 

FOR SALE: Wameco FPB·1 assembled and tested; $135. 
wameco OMB-12 assembled and tested; $100. Both for 
S225. Wiii accept HP-65as partial paymenl. Oan Snyder, 
561 5th St, Butlor PA t600t, (412) 287·1625. 

WANTEO: AI M·65 users to participate In program ex­
change. Send cassette tape wUh your pro11rams and 
receive a matching number In return. Format re­
quirements: BASIC progrnms should be clearly 
documen ted with remark statoments: machine· 
language programs shou ld inc lude well-documented 
source lite along with object Special ha<dware re­
quirementsshoutd be documented. Minimum tape gaps: 
$30 lor BASIC, $80 fo r source, $20 for object. Directory 
available . tnctudeSASE. Jim Oan tin, 1522Sprlngdale Dr. 
Owensboro KY 42301 . 

FOR SALE: Cromemco ZPU with CPIM 1.4, S.SG Genoral 
Lodger (menu), and Seleclor ll l-C2; $1000. Two 16 K 
s1atlc-momory boards and one SIO board; S300. Manuals 
inclucled wllhoriglnat disks. John Mayer, 4153Gardenla 
Ave. Lake Worth FL 33461, (305) 963-4620 after 7 PM ET. 

WAN TED: Anyone interes ted in donating, for tax· 
deductlon purposes, new or used compu ter eQu ipment 
andlor systoms. such as TAS-60, PET, etc . Robert 
Hudgins. Malh Dep t, Brinkley High School , Brinkley AA 
72021 , {501) 734-3571 01 (501) 734-1318 alter 4 PM. 

FOR SALE; Heath H·9 video te<minal, se ria l and para llel 
1/0 with AS·232C cable included; $275. Heath H·8·5 
serial 110 and cassette in terface. Can be used lor an ad· 
dillonal serial port at minimum cost: $50. Both assem­
bled by professiona l engineer. G Hammond, POB 54, 
Weirs Beach NH 03246, (603) 366-4012. 

FOR SALE: Selectric termina l (AJ841). Excellent condl · 
lion. Bes t olle1. B Fabry, 6362 S 1391h Cir. Omaha NE 
1>8137, [402) S95·2156. 

FOR SALE; Nolron lcs ELF II with cabine t, RF modulator, 
ligh t pen. G1ant board, two 4 K programmable-memory 
boards. power supply, ASCII keyboard with cablnel , and 
Tiny BASIC. S670 wo rth for $335. Royal Dossett. 2795 
Pheasant Ad, Excelsior MN 553.31 . (612147t·9252. 

FOR SALE: MEK680002 Evalua1lon Kit II. Assembled 
and tested. Includes standard power supply (5 V. 3 A) 
and Ion pounds of documentation. Gel started on 6800 
machine language with this turn· ey sys tem. $150. Roy 
Gilbert. t330 Blrchnell. San Dimas CA 9t773, (213) 
963-6201 . 

WANTE D: TRS·SO Level II programs to swap. Games. 
home, or business programs. Send tape or listing wi th 
you r address. January Smith, Treehouse Apt #205-A, San 
Marcos TX 78666. 

FOR SALE: The lollowing issues of BYTE: July 1976 thru 
July 1978. Excel lant condition. Bost offer. Lawrence 
Ande1son , :'.1453 Balsam NE, Grand Rapids Ml 49505. 

WANTED: High-resolution co lor monitor such as RGB or 
e~uivale nl . Ron Hymes. 7327 Murietta Ave, Van Nuys CA 
91405, (213) 7S6-9614. 

FOR SALE: Two used Calcomp 8-inch floppy-disk drives. 
Shugart interlace; S250 each . l5·inch Ba l l BrotMrs CRT 
monitor. new: S200. Bob Athan, 1849 N Helm, Suite l10, 
Fresno CA 93727, (209) 252·6146. 

FOR SALE: Heath-89, 48 K programmable memory, 
H-88·3 2 PSIO, H-EIS·5 cassette inlerface, H·89·17 disk 
operat ing system \HOOS), H-88·18 cassette system. 
Soltware, all manua ls, operates pertec ll y. First 
cashle•'s check 101 $1990. I'll ship . R Van Cleave, 256 S 
Tucson Cll . Aurora CO 80012, f303) J.40-2955. 

FOR SALE: Complete Heath (Zonl th) H·89 system In· 
elud ing H-89 computer. 48 K prog1ammable memory, 
H-88·3 (serial 110), casse11e Interlace, HOOS and 
MicrosoU BASIC, H-14 printer, all manua ls, and lots 
more (sollware and over thirty disks). All In brand-new 
condition. $2899 lor all, $2199 wilhoul printer. David Hor­
w itz, 1909 Sietkln. Wichita KS 6720S, (316) 681 ·3456 be­
tween G and 9 PM CT. 

FOR SALE: 36 K Apple II with case and modu la to~ SBOO. 
SwTPC PR-40 printer with pa rallel card; $200. Comp1ln1 
912s pr inter with Apple serial card; $400. Pascal­
language system; $225. Applesott read·only memory; 
S90. Heuristics 20A Speecnlab: $90. Frank Jaubert, 823 
Euclid SI , Houston TX 77009 , (713) 866-0034. 

FOR SALE: Rockwell AlM-65, 4 K programmable 
memory, read-only memory monilor, Enctosures Group 
large enclosure, all manuals, all new. $430. E Velez, 19 
Middleton Ln. Willingboro NJ 080A6, 

BOMB 
BYTE'sOngQing Monitor Box 

Article If Page Artlcle Author{s) 
1 24 Multlmachlne Games Wasserman and 

Stryker 
2 44 Computerized Testing Ciarcia 
3 96 Graphic Color Slides, Part 2 Grogono 
4 120 Micrograph, Part 2: Video.Display 

Processor Booch 
5 142 A Slmptllled Theory of Video Graphics, 

Part 2 Watson 
6 158 On the Road to Adventure Llddll 
7 172 Zor'k and the Future of 

Computerized Fantasy 
Slmulatlons Lebllng 

8 186 Character Variation In Role-Playing 
Games Freeman 

9 192 Pirate's Adventure Adams 
10 244 A Pooket Computer? Sli lng Up the 

HP·41C Carbrey 
11 268 Lost Dutchman's Gold Llddll and LI 
12 74 Dungeon Campaign Will lams 
13 78 A Stellar Trek Nelson 
14 8-4 Morlee's Tower Wll llams 
15 9-0 Odyssey: The Compleat 

Apventure Nelson 
16 114 Sargon II Martellaro 
17 264 Microsoft Adventure Llddll 
18 282 Computer Bismarck AnsoH 
19 222 User's Column Pournelle 

FOR SALE: Assembled and tested Vector Graphic pro· 
grammable read·only memorylprogrammable memory 
b<oa rd wi th Vec tor G1aphic Ex tended Monitor (vorslon 
2.0) on four 1702As. Al l documentation Inc luded. WUI 
sen lor $125 or best ofter. Dick Balch, 632 Chestnu t SI , 
Irwin PA 15642, (4 12) 864-22a:l. 

WANTED: February 1960 Issue o1 BYTE. Name your 
price. My ext ra July and August 1977 Issues a,ailable. 
Robert C Blanchard, 406 Prather Pt, Spring Valley CA 
92077. 

FOR SALE: App le para lle l-printer Interlace card wHh 
Conl ronlcs jumpet block and manual; $125. Also, two 
8081> 16-bil mic roprocessO• integrated circuits-4 MHz 
clock-t M addressable memory. Chip and Intel user's 
manua l; $180. Oav id Dorsett. Jr. 6739 Jet Ave, Fai r Oaks 
CA 95628. 

FOR SALE: MITS: two IS MCD programmable memories 
al $200; four 4 MCO programmable memories at $50; 
AC A; S75. Clare-Pender ASCl l keyboa rd; $25. ASR33 
teletypewriter. stand, long- roll paper, RS-232; $300 plus 
sh ipping. DEC LA36, t ray, table, RS·232; $75() plus ship· 
ping . Moduperl 30 cps paper-t ape punch, Interlace 
plans included; $100. All working when last used. 
Documenta tion. Olfers considered, bu t tlrst check for 
slated price accep ted. John Neville, Box 400, Onamia 
MN 56359, (612) 532-3103. 

FOR SALE; Two POP-a systems. One Is d iscrete-element 
POP.S, one is PDP-811. Both negative bus. Each has 4 K 
co re memory, DF32 hard disk, DM01 multip lexer, 
PA6016 1 high-speed paper· tapo punch/reader con· 
trotters . PDP-6 has four TU55 tape drives, POP-8JI has 
two TIJ56 dua l-tape drives. Also, several nigh-speed tape 
punches, several hi~h-speed 1ape reade rs, al l documen­
latlon, much soltware. Wiii consider oflers for entire 
syst!lm or fo1 Individua l unit s. Laurence A Marschall, 
Department of Physics, Geltysburg College, Gellysburg 
PA 17325, (717) J:i4-3131. 

FOR SALE: Sorcerer 8 K computer w ith BASIC AOM­
PAK, Micro Verier, va rious tapes, all connecting cords, 
manuals, and club nows lotters . Like new. $800 or best 
offer. Mike Nowak, 4825 Gallagher, Rochester Ml 48063, 
(313) 652-6116 alter 4 PM. 

FOR SALE: Hea th H·19 vldlXl terminal, expertly 
assembled, like new; $540 pos tpaid. Quest Super ELF 
with H i and Lo options; $70 postpaid. Ken Glednill, RU1 
Box 146, Tremonton UT 64.337 , (801) 257-7349. 

FOR SALE: Exldy Sorcerel Model I wi th 32 K. Standard 
BAS IC, Oeve topment , word-p rocess ing read-only 
memory Pacs , Sony TVIMonitor. Sony TCM-757 cassetle 
reco rder, all manuals. and cabling. $.895. John H 
Pa levich, 472 Memorial Dr, Cambridge MA 02139, (617) 
494-0096 weekdays between 6 a.nd 10 PM. 

FOR SALE: A ltair 8800A, North Star l loppy disk, 24 K 
slatlc·programmable memOP/, 8 K ep1om, RS·232 lnte" 
race , vldeo·dlsplay module, CAT, koyboa r<I. and 16 A 
sopp·ly. Software: North Star Disk BASIC. word pro· 
cosso1, data base, assembler·edltor. Hnancial and 
household programs plus many games. Comp1e1e 
manuals and documontatlon. All working. Ffrsl $1750 or 
best oiler. Glen Brickey, 12663 98th St N. Largo FL 
33543, \813) 585-7078 evenings. 

LINEAR 
PROGRAMMING BOMB 

' ' Khach iyan 's Algorithm , 
Part 2" was voted the best 
article in the September 1980 
BYTE; G C Berresford, A M 
Rockett , and J C Stevenson 
wil l receive the first-place 
BOMB prize for their efforts. 
Steve Ciarcla will receive the 
second-place prize for his ar­
t icle " Bu ild a Low-Cost, 
Remo te Data -En t ry Te r­
minal ." • 



To get further information on the products advertising in BYTE, fill out the reader service card wit/1 your 
name and address. Then circle the appropriate 11w11bers for tlie advertisers you select from the list . Add ti 
15-cent stamp to the card, tlie11 drop it in the mail. Not only do you gain information. but our advertisers are 
1mco1;raged to use the marketplace provided by BYTE. This lre/ps us bring you a bigger BYTE. Tl1e index is 
provided as a11 additional service by the publisl1er, who assmnes no liability for errors or omissions. ·corres­
pond directly with company. 

Reader 
Service 

Inquiry No. Page No. Inquiry No. Page No. Inquiry No. Page No. Inquiry No. Page No. 

182 Aardvark Soflware Inc 267 260 Dr llhck Lamanna 319 Micro Compu let Discount 326 287 Quest 363 

281 AB Computers 359 42 8W"~ ~~~t em• Con1rol Corp &S 126 Microcomputer Tech Inc 191 2:>5 Qul!ll Dnslgns 305 

196 ABM Produc ts 276 335 113 MicroOaSys 175 31~ Oulntrex Inc 370 

171 Ackerman Digital 100, 260 201 Dynabyle 279 1!5 Micro Data Base Sys 132 A & B Compuler Systems 326 

336 Adaptive Data & Energy Sys 374 117 Dynacomp Inc 139 86 Mic ro Data Base Sys 133 261 Aacet Computes 319 

353 Advanced Comp Prod 384, 385 Dysan Corp 56, 57 180 Mic ro Designs 266 
 81 Radio Shack 121 
213 AEON 295 240 Eaton Corp 307 267 Micro House 324 99 ~~,~~o:.'icf~~~~t)~~ 288 

35 Altos Compuler 55 162 Eoosolt 238 	 118 Mlcromal l 180 153 	 ACA Solid S•ale '13132 Alpha Byte Slorage 69 360 El&ctrola bs 3n 176 Micro Mana~emen1 Sys 261 268 	 AC.A Solld Slale 325348 	 Alplia Omega Comp Sts 376 20 Electronic Con1ro1 Tech 28 Mic ro M in t 64 211 	 RNB Ente1prises 294 84 Am Comp & T&lec.om orp 131 184 Electronic Conllol Tech 270 323 Micro P1ocessor Sys Inc 372 204 	 Rochester Data 284220 Electronic Specialists 299 
311 Ampere Soltware 370 322 Microselte 372 
72 American Square Comp 62 	 98 MICRO·SCI 153 

40 Electronic Sys Furn iture Co 64 64 Rockwell ln1ematlonal 98 
303 Eng Analysls Sortware 368 246 S & M Systems 311n Anacom 115 	 6294 Epson Ame rica 147 	 ~:~;~s~~~~~er 95 156 S-100 Inc 234102 Anadex 161 61 

263 Ancrona 380 46 Mlcrosoll (Cons Prod Div! 71237 Escon 306 197 SC Digital 277 
45 Essox Publlshors 70 326 Scientillc Eng Labs 372259 	 Anderson Jacobson 317 208 Mlcrotech Exports 288
80 E.a1ron Inc 119 	 2 Scion Corp 5 s Apple Computnr 13 	 83 Mlcrolek Inc 127163 	 Execullve Business Sys 239 125 SclTronlcs Inc 190Applewest Soltware Inc 35 	 314 Micro Time 370 18 Factoiy Direc1 26 	 263 SciTronics Inc Jn127 Apparal Inc 191 209 Mlc roware 289 

193 Arizona Comp Systems 275 6Q The Micro Works 9254 Fair Com 84 228 Scottsdale Systems 302 
347 Arn dt Ois11 376 79 Mic ro World 117 168 Faragh r & Assoc 246 11 1 Seattle Compuler 173 

219 Farnsworth Comp Center 298 120 Service Technologies 18236 Artec Eleclronlcs 60 279 Mikos 358 
278 ASAP 357 242 Miller Microcomputer Ser 308 12 Fidelity Eleclf Ltd 17 234 Shepardson Microsystems 304 

115 Fidelity Eleclr Ltd 177 167 Michael Shrayer Software 24517 Alari Personal Compulers 25 	 266 Mindex lnfosystems 32J
21 John Fluke Mlg Co 30, 31 	 Shugart 7 53 Allantls Compullzed Se"' 82 	 116 Mini Compuler Suullers 178 

ATV Research 370 277 	 Fo1dham 356 106 Min i Micro Ma<1 1 150 Sirius Syslems 225 
Frede1lck Compulet Proo 295 359 Min i Micro Mart 396 87 Smoke Signal Broadcas11ng 100214 	 Automated Equip Inc 296 

7 General Business Comp 12 350 Mini Micro Marl 397 68 Smoke Sig Broad (Dealers) 1039 Automaled Simu1a11ons 14 
100 base 2 Inc 159 298 Gimlx 365 230 Miro Computer Inc 303 246 Snapp Inc 310 

137 Godbout Elaclronlcs 206, 207 23 Morrow Designs 37 186129 	 BASF 195 
26 Mark Gordon Comfulers 40 14 Mounlaln Compu101 Inc 19 65 i~: ~~:::::: ~~~~~.:W:n1~~ 285 eecklan 362 

320 John Bell Eng lneerin~ 371 Graham-Oorian So tware Sys 45 96 Mountain Compu1e1 Inc 150 280 Solid Slalc Salos 358 
2~ Beta gomp Devices 305 253 GW Computers 313 175 315 Solid Slate Surplus 370 

Bela omp Devices 356 95 H & E Compu lron lcs 242, 243 101 ~~: ~;~ 160 136 Sorclm 205 
344 The e11 Bucket 376 104 H & E Computronlcs 163 119 MT Microsystems 181 271 Sorrento Valley Assoc 341 

41 BMC ln1erna1lonal 65 337 Hanley Engineering 374 233 Multi Business Comp Sys 304 181 Sound Concep ts 266 
210 	 Bower·Stewart & Assoc 292 87 Hardhat Sollware 134 105 Natl Microsf1 Prod Inc 167 306 Southwestern Mngmnl Scrv 368 

BYTE Books t89, 354, 378, 398 165 Hardslde 148 247 NCE Supply Corp 311 361 Southwest Tech Prod Corf C II 
BYTE Back Issues 295 229 Hayden Book Co Inc 3()2 218 NEBS 297 191 Specialty Video Systems 74 

187 	 C & S Electronics 272 52 Hayes Mlcrocomp Prod Inc 81 145 222NEECO 220 	 ~~~c1:r Sollware 299
15 Call I Comp Syslems 20, 21 	 13 HEI Inc 18 147 NEECO 221 6 

Callr Olgllal 390, 391 157 Hemenway Assoc 235 82 Noslar Syslems Inc 123 55 Standa•d & Poors 85 
332 Cawthon Sclanllllc Grp 374 301 Hfgh Tech Jewerly 368 N&tronlcs 102, 106, 1oa, 110 244 SubLOGIC 309 
131 Central Data 199 300 Hobbyworld Electronics Inc 367 151 Nelronlcs 227 288 SuMy lnl'I 364 

200 CFA ASSOC Inc 286 24 Houslon lnslrumenls 39 34 Noesls Compullng Co 54 70 SuperSolt 107 
76 Supe1Sor1 114121 	 Chrlslln Indust ries 183 25 Houston Instruments 39 Northern Tech Books 263 207 	 SuperSolt 287272 Cl Con Comp&. Comp 349 	 333 Ibex Comp Corp 374 75 North Star 113 

232 	 SupetSoll 303257 CLOAO Magaline 3 15 343 IDM 376 112 Norlhwest Comp Serv Inc 174 
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NAME OF COMPANY -------------------------------------------- ­

A DDRESS 

CITY, STATE, Z IP ------------------------------------------- ­

ATTENTION OR DEPT . E O The l nllmus 300 Is des1gnod •or troubJo rrno operation and has a sw11ch 
tor lorward and reverse rotation_ It has 2 motors w•th 1ermmal ovt!tload. 

A D The sw1ngl1ne toble top bursrer wdl separate sin.gle·ply com1nuous t-tous1ng consis ts or coa ted steE'I , moun ted on rubbe r cus.h1ons tor nois.eless 
rorms m to u1d1v1dual sha.ets op to 1s·· length 2"' ··to 12·· Pa.pet we19ht 10 l o shredding . The 306 can sit on a 1able or a stand. Culhng width •S '·'-'" Or' ._,,.. and 
11 0 lb bond. Speed 1s con!.1.an1 at 125 11. par minute. hos two 150 wall 110 V 60 cycle. 1 phase molars . 

Wt . 95 lbs. Price $ 899.00 Wt . 66 Lbs. Price $1199.00 

8 a Our cus tom forms have a gua,antcc that speaks •or itself . Our time on f CJ The ln.tlmus Simplex Is d.e-signed tor s.ecuncy with ou1 prob'l@ms •n 1 h~ 
to1ms range from two to five weeks for cuslom work and belore we .s tar t a 1ob o lfi c-0 One push ot the bunon ren ders confide nt•al inlotma•ion inl o f ive 
we now give a guaran1e-ed sh1pp1n9 dale and poce. depending on ert work, llleg1ble paper • l rops '>'" lh11.,, The simplex has a w ide open ing 1n IM middle lor 
ltom 1wo 10 hve weeks and ror everyday we' re-lale-we g1v~youa 100.odtscount. 1h1ow away of cans. etc . Even" paper chp 1ssimpJy c1.1t Jntopiec:es. Theculhng 
To ge t a tiuote JUS.C mall tl'lc detached pon.on ol this ad w nn sample ot form or cep.ac1cy 1s a to 10 shee1s at one tlmo. 11 has a 1/ 5 HP motor and runs off oft 10 
layout and we w ill call you the day wn get tho 1n format1on w1tn a PflCEt and volls 
gua,an teed day o f Sh1pmen l 

Wt. 27 Lbs. Price $ 599.00 
C Cl The s. wm91ine lable top decollator is a portable un 11 which sepa rau:.s 
bo th ca1b-0n and carbonle55 c;onlimJous computer lorms mto s tacks. Th e G o Our c.ataiog cons,s ts of moro •n Pormahon on eQu ipmen t in th is ad . 
sepa ra ted catbon is oas11y and neatly remo\led 1rom carbon p1cti:-up spo-ol. Other mode~s are .avellabre p lus a complete line o f calculato rs and lypewriter:s 
Form size is up to 15" wide. Wt is lO to 110 lb bon(j paper. anc;J lhe 5~ed is by Adler , Lathem lime recorders, several vanelie:s ot sales, and our 
variable lrom 75 to 200 fcol per m1nu1e and takes only 120 volts AC 60 hertz to d1:s1n1e9rator tha t destroys p.aper. aluminum, •ilm and carbon to a complete 
operale los.s ot 1dcnt11y . 

wr. 40 lbs. Price S 419.00 Price $2.00 

D D The Dalatech lnlimus 007 shredder w orks for Sco11 and Yard, !o r H Q Free B rochures and more 1n l'o rmatlon: 
governmen t e1u1horit1 es, for 1mportal'l l cotporations. banks and embassies. t . a Business Forms 
The cu111n9capac11y 1s l2 to lit sheets :al one pas5. Cross CtJl 1s 1/ 35 xJ/ 6- It has 2. o Calculators 
• 2 H P motor and run• oft al 220/3110 V 3 phase. :l. o Forms Handlmg Equipment 

4. o Time Rocordo1s 

wr. 320 Lbs. Price $6799.00 5. o Typewn ter!i 


Terms: Check or money order U.S. funds on ly . Prepaid orders add 3% S/ H , COD's add 5% S/H (U.S.on ly) . C alifornia 
residents add 6% sales tax . -=-' 

• Prices subject to ch ange without noti ce. ·­

Circ le 362 on Inquiry card. 



Educator. Entertainer. Accountant. 

Your Challenger 
Personal Computer. 
Th rough the miracle of modern 
technology, a complete computer as 
powerful as the mult imill ion dollar 
room-sized computers of a few years 
ago can be put in a package the size of 
a typewriter and sel ls fo r as Ii Il le as a 
color te levision set 1 

Through its years of microcomputer 
experience, Ohio Scientific haselfec· 
l ively channeled this tremendous 
computer power into a "friendly" 
computer with hundreds of personal 
uses, via a huge software library 
of programs for a broad ranga of 
personal, home. educat ional and 
business use. 

This available software allows you to 
use and enjoy your computer without 
becoming an expert. The Challenger, 
however. is a powerfu l. general 
purpose computer which can be pro­
grammed in several languages by 
those who choose to. 

Here are just a few of the popular uses 
of an Ohio Scientific 
Challenger 
Computer: 

Education 
The pe rsonal 
computer is 
the ultimate 

educational aid because it can enter­
tain whi le it educa tes. Softwa re 
available ranges from enhancing your 
children 's basic math , reading and 
spell ing abili ty, th rough tutoring high 
school and college subjects, to 
teaching the fundamenta ls of com­
puters and computer programming. 

Enterta inment 
Many of the Chal lenger' s games 
educate while they entertain, from 
cartoons for preschoolers to games 
which sharpen mathematical and 
logical abi lities. But , ente rtainment 
doesn 't stop here. The Challenger's 
graphics capabilities and fas t opera· 
lion allow it to display action games 
wi th much more detail than the best 
video games, providing spectacular 
action in games such as Invaders. 
Space Wars. Tiger Tank and more ! All 
popular sports such as golf, baseball 
and bowling are available as simu lated 
computer games as wel l as many 
conventional games such as chess 
where the computer plays the role of a 

formidable opponent. 

Accounting 
Your Challenger computer can keep 
track of your checkbook , savings 
account. loans, expenses. monitor your 
ca lorie intake and you r biorythms. 

If you are involved in a business . you 
can use it to do word processing : ac­
counting, inventory control , order pro· 
cess ing, cus tomer lists. client records. 
mai ling labels and planning. 

And more: 
This may seem like a lot of uses . but it's 
only the tip of the iceberg for a general 
pu rpose computer. For example, your 
Challenger can be expanded to control 
lights and appliances, manage your 
energy usage and monitor for fire and 
break-ins. Furthermore. it can commu­
nicate with you . with other computers 
and the new personal computer infor­
mation services over the telephone. 

In fact. the uses of general purpose. 
personalized computers are expand· 
ing daily as more and more people 
discover the tremendous capabili ties 

of these new 
Circle 363 on inquiry card. 	 technologica l 

wonders. 

Ohio Scientific 
offers you four 
personalized 
computer sys­
tems starting 
at just $479. 
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