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Cromemco acecepts
your challenge,
Data General

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 MINIs
though.

Reproduced from the
July 31, 1980 issue of ©
Electronics magazine.

Cromemco logo on
computer board shown

in original ad

Circle 1 on Inquiry card.

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

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

That means, of course, 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
manufacturer to produce both
single-user and multi-user multi-
tasking computers with software
like this:

SYSTEM SOFTWARE

® CDOS (a CP/M-like operating
system)

CROMIX (a UNIX-like operating
system)

RPG-II (IBM-compatible)
COBOL

BASIC

FORTRAN 1V

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.

Cromemco-

Tomorrow’s Computers Today

280 BERNARDO AVE. MOUNTAIN VIEW, CA 94043
{415) 964-7400  TWX 910-379-6988
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Management Information Display

Ultrasonic heart sector scan

Nl maint
R 0 10n

High-resolution display with alphanumerics

Get the professional color
display that has
BASIC/FORTRAN simplicity

LOW-PRICED, TOO

Here’'s a color display that has
everything: professional-level resolution,
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 pixels).

When we say the SDI results in a high-
quality 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/FORTRAN programming

Besides its high resolution and low
price, the new SDI lets you control with
optional Cromemco software packages
that use simple BASIC- and FORTRAN-
like commands.

Pick any of 16 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, 1, C).

*U.S. Pat. No. 4121283

Circle 1 on inquiry card.

Model SDI High-Resolution Color
Graphics Interface

HIGH RESOLUTION

The SDI’s high resolution gives a
professional-quality display that strictly
meets NTSC requirements. You get 756
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 signal and color TV set. Full image
quality is readily realized with our high-
quality RGB Monitor or any conventional
red/green/blue monitor common in TV
work.

Z-ZH
Compnry e

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

DISPLAY MEMORY

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 YOUR REP NOW

The Mode! 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 field up to date, since it
turns any Cromemco 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.

Cromemco

280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 ¢ (415) 964-7400

Tomorrow's computers today
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Foreground
24 MULTIMACHINE GAMES by Ken Wasserman and Tim Stryker

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

44 COMPUTERIZED 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 brought Adventure games to microcomputers gives us an entire listing
of one of his most enjoyable games.

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

This device comes close to being the world’s first pocket-sized personal computer.

268 LOST DUTCHMAN'S GOLD by Bob Liddil and Teri Li
Applesoft BASIC is well suited to the writing of games, as this program shows.

Background

142 A SIMPLIFIED THEORY OF VIDEO GRAPHICS, PART 2

by Allen Watson III

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 COMPUTERIZED FANTASY
SIMULATIONS by P David Lebling

One of the authors of Zork describes his game and how similar games may appear in the
future.

186 CHARACTER VARIATION 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 MICROSOFT ADVENTURE; 282 COMPUTER BISMARCK

Nucleus
6 Editorial: What’s Wrong With 296, 325, 326 BYTE's Bits
Technical Writing Today? 306 Clubs and Newsletters
14 Letters 314 Event Queue
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 New?
288 Programming Quickies: 398 Unclassified Ads
Monster Combat 399 BOMB, BOMB Results
294 BYTE's Bugs 400 Reader Service
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RS-170 com-
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 S100 bus
compatible

Screenware™ Pak |

A 4K byte operating system resident in PROM
on MicroAngelo™ Pak I emulates an 85 char-
acter by 40 line graphics terminal and provides
over 40 graphics commands. Provisions exist
for user-defined character sets and directly
callable user extensions to Screenware Pak 1.

SCION Corporation
8455-D Tyco Road
Vienna, Va. 22180

(703) 827-0888

iy P’
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MICROANGELO

HIGH RESOLUTION GRAPHICS SINGLE BOARD COMPUTER

y
SCION

CORPORATION,

Light pen
interface

Time multi-
plexed refresh

4K resident
Screenware™
Pak I operating
system

32K RAM
isolated from
host address
space

3 Mlmo nach REVH ngh speed
communica-
tions over

» parallel bus
ports

Host Resident Terminal Software

An interface software package that coordi-
nates input/output from the MicroAngelo™
graphics board, the MicroAngelo™ keyboard,
and your computer. The result is a flexible,
yet sophisticated graphics terminal.

European Distributor:
Micro Diversions UK Ltd.
17/19 Mesnes Street
Wigan, England WN1 1QP
09-423 4311
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UCSD’

PASCAL
FORTRAN

PORTABLE

Develop on a Z-80T,
runon LSI-11%, T. 1. 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 $350.

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

Medical Software
Games, Home & Hobby

POPULAR MICROS
SUPPORTED
DEC, Radio Shack, Apple,
Microengine, CP/M§ based
and others

PCD SYSTEMS

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

°*TM Univ. of Callf.
TM of Zilog
TM of Digital Equipment
TM Digital Research

Editorisl

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 talking here not so
much about incompetent writing (although the number of spelling and syntax
errors is alarming), but rather about misguided 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 quality 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: 170, ASCII, byte, CPU, compiler, nonvolatile memory, BASIC, NAND
gate, modem, macro, Pascal, floppy disk, Z80, 8080, 8086, 6809, 6502, 68000,
28000, BCD, CP/M, Unix, Xenix, bootstrap, OS, DOS, DMA, CAl, CAD,
CAM, vectored interrupt, monitor, RS5-232C, S5-100 bus, global variable,
checksum, NOP, SWI, VOM, and so on, and so on.

It's a lexical maze for the uninitiated. But is jargon really our downfall? |
think not. We need jargon in the same way that doctors and psychologists do
— as a convenient 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 natural 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 technically astute members of your audience; at the
other, 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 direction, 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 sto

rage,

you can’t beat Shugart’s

Minifloppy’

“I sell systems my customers can depend
on. That’s why most of the personal and
small business computer systems sold here
feature Minifloppy disk drives. I know
from experience I can rely on the
Minifioppy”” o

Since 1976 Shugarts Minifloppy has
been used by more small computer system
manufacturers than any other drive. In
fact, more than half-a-million Minifloppys

TM-—Minifloppy is a trademark of Shugart Associates.

have been installed. The Minifloppy looks
small—but it stores a lot of data. 250
kilobytes on one side, or up to 500 kilo-
bytes in the double-sided model. That’
about 50 pages of printed information on a
single-sided Minidiskette, and twice that
on the double-sided version. You'll have
plenty of storage capacity for your pro-
grams, letters, forms, or ledger entries.
And you find your data fast, too, because
the Minifloppy is a random access device

9™ Raymond Schlitzer, Owner—
Computerland, San Francisco

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

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

Relyon the

Headstrong Company.

VA.Shugart

475 Oakmead Parkway, Sunnyvale, California 94086



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
Morgan’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 [ 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 Is 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 recall. Even so, he writes

8 December 1980 © BYTE Publications Inc
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PASCAL/Z™-Q.E.D.

Ithaca Intersystems PASCAL/Z is the most powerful CP/M™
compatible Z-80™ Pascal compiler ever . . . and here’s why:

PASCALIZ generates true Z-80 native code — ROMable
and re-entrant — 5-10X faster than P-code interpreters;
permits separate compilation; supports Direct File Access
and variable length STRINGsS; 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 take our word for it. Ask for a demonstration of
these features and more today at Computerland® and other
full-service computer stores.
Ithaca Intersystems Inc., 1650 Hanshaw Road
P.O. Box 91, Ithaca, N.Y. 14850. Phone (607) 257-0190

Computertand is a registered trademark of Computerland Corporation.
CP/M and Z-80 are trademarks of Digital Research Corp. and Zilog. Inc. respectively.
PASCAL/Z and InterSystems are trademarks of Ithaca Intersystems Inc.

onferNyysienms™

Ithaca Intersystems Inc.

Micros for bigger ideas.



Outside of the garden
you need a computer that cangrow.

For the average garden-variety 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
move the micro up to and beyond the level of yesterday’s
minis. More memory to hold bigger data bases. More
flexibility to handle a variety of data entry devices. More
programming and computing power for numbercrunching
and applications development. And easy upgrade to 16 bit
operation when you need it.

Intersystems has that, and more. The power and flexibility
of the versatile $-100 bus, with 20 slots of expandability for
up to 16 individually-addressable DMA devices and up to 1
Megabyte of memory, fully accessible to all users via our
unique memory management system. Plus reliable
intersystems design and manufacture, and the support of
our PASCAL/Z™...the most powerful Z-80™ compiler ever.

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

Intersystems Series 1l is the most complete line of fully
IEEE 696 compatible S-100 boards...easily upgradeable to
our MPU 8000™ or other 16 bit $-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.

Soif you've left those garden-variety applications behind,
come to Intersystems and get a system that will grow as big
as your next idea. Get it from the people who know small
computers...your Computerland store...or other fine full
service computer dealers.

Ithaca Intersystems Inc., 1650 Hanshaw Road
P.O. Box 91, Ithaca, N.Y. 14850.
Phone (607) 257-0190 TWX: 510 255 4346.

2-80 1s a irademark of Zilog. Inc
PASCAL /2. MPU 8000 anci InterSystems are lrademarks of Ithaca Intersystems inc
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his ideas on index cards every day and pins them to a
bulletin board where he can mix and match 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 word-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: (otherwise known as the Three-Foot
Rule): Don't Write Anything Unless You Have a Dic-
tionary and a Thesaurus Within Three Feet of You.

[ 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 further way of handi-
capping yourself. Both these books are vital to every
writer, 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.

Thistlebottom'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
all right to occasionally split an infinitive, or to use a
preposition to end a sentence with. William Sloane’s The
Craft of Writing, although primarily aimed at the fiction
writer, contains a valuable chapter on nonfiction. 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 dull
reading. 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 conclusion that you

should write about what you know well. William Sloane
says, “There are no uninteresting subjects, only unin-
teresting writers.”

In closing, I can think of no better quote than the

following one from the same book (although Sloane is
talking here about nonfiction books, the sentiment ap-
plies equally well to technical articles):

10

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.
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Clear Writing: Some Do’s

DO: (1) Tell your 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 much 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: Spell 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 theyre
vital, but few of us would miss them if the majority of
them suddenly disappeared tomorrow. John McPhee
(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 taught to use the passive voice when
writing technical reports and the like. But the passive
voice lends an air of coldness and formality to writing
— the sort of 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 "“The 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 with 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 what 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 continued on page 12
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| Maybe we can
save you a call.

9‘ Many people have called with the
in ; same questions about the AIO.

We'll answer those and a few more here.

Q: Does the AIO have hardware handshaking?

A: Yes. The serial port accommodates 3 types—RTS,
CTS, and DCD. The parallel port handles ACK, ACK,
BSY,STB, and STB.

Q: What equipment can be used with the AIQ?

A: A partial list of devices that have actually been tested
with the AIO includes: IDS 440 Paper Tiger, Centronics
779, Qume Sprint 5, NEC Spinwriter, Comprint, Heathkit
H14,1DS 125, IDS 225, Hazeltine 1500, Lear Siegler

ADM-3, DTC 300, AJ 841.

Q: Does the A1O work with Pascal?

A: Yes. The current AIO serial firmware works great
with Pascal. If you want to run the parallel port, or both
the serial and parallel ports with Pascal, order our
“Pascal Patcher Disk”

Q: What kind of firmware option is available for

the parallel interface?

A: Two PROMs that the user installs on the A1O card
in place of the Serial Firmware PROM's provide:
Variable margins, Variable page length, Variable
indentations, and Auto-line-feed on carriage

return.

Q: How do I interface my new printer to my Apple
using my AlO card?

A: Interconnection diagrams for many popular
printers and other devices are contained in the
AIO Manual. If your printer is not mentioned,
please contact SSM’s Technical Support Dept.

and they will help you with the proper
connections.

Q: | want to use my Apple as a dumb terminal
with a modem on a timesharing service like
The Source. Can I do that with the AIO?

A: Yes. A “Dumb Terminal Routine" is listed
in the A10 Manual. It provides for full and
half duplex, and also checks for presence
of a carrier.

Q: What length cables are provided?
A: For the serial port, a 12 inch ribbon cable
with a DB-25 socket on the user end
is supplied. For the parallel port,a 72 inch
ribbon cable with an unterminated user
end is provided. Other cables are available
on special volume orders.

The AlQ is just one of several boards
for the Apple that SSM will be introducing
over the next year. We are also
receptive to developing products to
meet special OEM requirements.
So please contact us if you have
a need and there is nothing available
to meet it.

A A
- I
A A
SSM Microcomputer Products
2190 Paragon Drive

San Jose, California 95131
(408) 946-7400

on Drive
?90 ;T: E’Ca\'\iorma 95131
an ;




DON'T: Use it or other pronouns if the meaning is
obscured. Vague pronoun references in an article slow
the reader down. What does the it mean?

Writing for BYTE
If you'd like to write for BYTE, we 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 them 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 aspect 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
computer

will be
delifirared by
Thursday.

WHOLESALE PRICES
AVAILABLE.

GBC maintains ready
stock on the follow-
ing products and
software:

¢ North Star

(609) 424-0465
¢ Centronics

* Perkin-Elmer i
¢ Epson i TS
General Busméss Computers

2020 Fairfax Avenue
Cherry Hill, New Jersey 08003

* NEC Spinwriter
¢ Turnkey North Star
Business Software
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Form of the Submitted Article

@ All submissions should be double-spaced and
typewritten on 8Y: by 11 inch paper, with. the narrow
dimension vertical. Double-spucing 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 diagrams should be neatly drawn, using
the schematics in BYTE as a guide. Note that we prefer
a certain type of connector designation, and that
power connections to integrated circuits are usually
listed in a separate power-wiring table rather than be-
ing included in the schematic. The direction of flow in
a flowchart is assumed to be downward and to the
right. No directional arrows should be.used unless the
flow is contrary to the aforementioned directions.
Again, 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.
Because of this, we ask authors to submit listings
printed on white paper with a dark ribbon (preferably
newy.

® Photographs can be 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-level 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:
Atheneum Press, 1977. Highly recommended, along
with the author's 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.
Turmer, 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
his name, but

you can be just as inventive
with an Apple.

Apple is the company with the brightest ideas in
hardware and software and the best support — so you can
be as creative with a personal computer system as Edison
was with the incandescent bulb.

How Apple grows with you.

With Apple’s reliable product family, the possibilities of
creating your own system are endless. Have expansion capa-
bilities of 4 or 8 accessory slots with your choice of system.

Expand memory to 64K bytes or 128K bytes. Add an
A to D conversion board. Plug into time sharing, news and
electronic mail services. Use an IEEE 488 bus to monitor
lab instruments. Add 4 or 6 disk drives — the 54" 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
Apple, you'll have the most extensive library in the personal

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 all the time. Don’t let
’ history pass you by. Visit your nearest
4 Apple dealer or call 800-538-9696.

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

- Apple Computer, 10260 Bandley Drive,
Cupertino, CA 95014.

applae computar Inc.



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

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-

hlet which allows you to obtain a
PFUW signal on the printer’s connector
pin 4. This pin translates to pin 15,

Affer you play
the Temple of Apshai,
you can play
Sticks and Stones for free.

Within the 200 rooms and  for no extra charge. In fact, if
catacombs of the Temple of you’re not satisfied with the
Apshai, untold treasures await  “Temple of Apshai,” you can
you — the hero. All you have  return it within 10 days and still
to do is elude, outsmartand  keep "Sticks & Stones!”
outwit the beasts, monsters But don’t wait, this special
and demons lurking in the offer is limited. (We'll also send
dark labyrinth. Spend minutes you a catalog outlining our
or hours on this role-playing other exciting com-

Q puter games).
game in our Dunjonquest™ CprET

fantasy — the boldest computer
series. ‘ W oo

Now, when you order the
“Temple of Apshai,” you getthe ™"
"Sticks & Stones” board game

Automated Simulations, Department BY
P.0. Box 4247, 1988 Leghorn Street
MountainView, California 94040

Please send me the “Temple of Apshai” for:

o Cassette ($24.95) Disk (529.95)
TRS-80 O 16K, Levet I} O 32K TRSDOS
APPLE Not available O 48K Applesoft in ROM
PET 0 32K Not available
(Add $1.00 shipping and handiing charge; plus 6% or 6%2% tax for California residents. )
Name.
Address
City, State, Zip

O Check enciosed. Chargeto: (J VISA [J MasterCard

Amount $ _ . # Expiration date.

Or charge by phone: (800) 824-7888, operator 861. In California: (800) 852-7777, operator 861.
If you prefer, call these numbers for a list of the computer stores near you.

D
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DB:XMIT CLK (DCE), on the Horizon

motherboard. To accomplish the hand-
shaking, jumper the right configuration-
header at location 4D as follows:

Connect pin 2 to pin 16

Connect pin 4 to pin 14

Connect pin 5 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 Trl
Lafayette IN 47905

The APL Plot

I was very pleased to see BYTE'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 BYTE,
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:

A«t1423p11p ' "' 11 11423p11p Pt

and then print it and execute it, we get:
A
1423p11p ' " '1423p11p """
24
14235110 "'''1423011p """

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

1111423p11p """
t1423p11p!?

11p*''1423p1i1p* !
"1423p1ip"'?
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TRS-80* Model I Computer Owners . . .

Store Up to 350 Kbytes on a 5" Disk

300 380
FORMATTED DISK STORAGE CAPACITY ry

KBYTES

Logens -
Biagle Deantty
Buvite D!
e Qenity L J

Sseceosecsacmssmnen

; NEC \oan3s-915
" D765

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 formats either single- or dou-
ble-density minidiskettes.

® Proprietary design allows you to
continue to run TRSDOS* NEW-
DOS#%, 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.

® Includes DBLDOS™, a
TRSDOS* compatible double-
density disk operating system.

Mini-Disk Systems

More storage capacity,

higher reliability — from

Percom, the industry

leader. One-, two- and

% three-drive configura-

tions in either 40- or 77-

track format. Fully burned-in. From only
$399.

-
%20 pErCOM DISCOUNT $20

™ trademark of Percom Data Company, Inc.

* irademark of Tandy Radio Shack Corporatlon which has no relationship to Percom Data Company.

¥ trademark of Apparat Company. Inc.

¢ CONVERT utility, on
DBLDOS™ minidiskette, converts
files and programs from single- to
double-density or double- to sin-
gle-density.

® The DOUBLER™ circuit card
includes high performance
data separator, write precom-
pensation circuits for reliable
disk read operations — even with
80-track drives.

e Plug-in Installation — The
DOUBLER simply plugs into the
disk controller socket of your Ex-

COUPON
worth $20
toward
The Purchase of a
DOUBLER™
Coupon No. B10101
VEx(i)iris Decer?]bl;ar 3(?b l9|80
oid where prohibite aw.
L$;20 LIMIT ONE co[l;iorq_prsioouélsn $2q_|

R A SR

pansion Interface, requiring no
strapping or trace cutting. Expan-
sion Interface 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
DBLDOS™ 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-

(PERCOM

PERCOM OATA COMPANY, INC.
211 N. KIRBY GARLAND. TEXAS 75042

(21412723421

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE.
« PRICES DO NOT INCLUDE SHIPPING AND HANDLING CHARGES.



23p11p'''1+23pll1p' "’
'1423p11p 't '1423p11p "

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. I 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:

IR«IMYSELF
R<I/R "MYSELF'
v

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.

(11

Mokurai Cherlin
Director, Micro Systems Development
APL Business Consultants Inc

APL Computer Language Specialists
POB 1131
Mt Shasta CA 96067

Thlef-Reproduthing 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 (especially 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 will not evaluate to a function —
it needs an enclosing DEFUN or
DEFINE).

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:

AN INTERFACE FOR THE BSR X-10

I * Control AC outlets with your BSR
Command Console and APPLE 1l
= All 22 BSR commands at your pro-
gram’s fingertips
I * Up to 128 separate dim/bright levels
* THUNOERWARE'S Scheduler soft-
ware will control AC outlets in the
background, while you run another
program in the foreground

BOTH FEATURES ON ONE CARD

‘INPUT’ and ‘PRINT’ statements

Clock, BSR interface, and User’s manual

and Scheduler manual

PUT TIME AND
BSR CONTROL IN
YOUR APPLE II

THUNDERCLOCK PLUS

¢ On-board firmware makes the THUNOERCLOCK PLUST"éxceptionally easy to use
* Read or set time, control interrupts, and send BSR commands with simple BASIC

o Completely APPLE Il compatible: INT and FP BASIC or PASCAL with Unit support
* Special introductory prices end Jan 15, 1981 _

THUNOERCLOCK PLUS .............$119.00

THUNOERWARE SCHEOULER........ $24.95
Diskette with Scheduler, examples, demos,

A REAL-TIME CLOCK/CALENDAR

= Provides month, date, day-of-week,
hour, minute, and second

o Software selectable time formats: 24
hour or AM/PM ASCII string, or as
numenc values

= Provides interrupts which can be en-
abled or disabled under software con-
trol

= On board battery allows accurate time-
keeping for up to 2 years even with
your APPLE turned off

PASCAL SOFTWARE.....c.ccccrererurcnncns $19.95
Diskette with PASCAL Unit for clock and
BSR interface

TOOROER TOLL FREE (VISA/MC) CALL:
800-227-6204 Ext. 307 {Outside California)
800-632—-2131 Ext. 307 (California Only)

California residents add 6% sales
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tax
BSR X-10 is a trademark of BSR {USA} LTD. APPLE i is & trademark of APPLE COMPUTER, INC

SEE YOUR DEALER

OR WRITE FOR INFORMATION:
THUNOERWARE INCORPORATED
P.0. Box 13322, Oakland, CA 94661
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Nx-x00 x.xx).

The first (\x.xx) is the “program” and
the second (Ax.xx) is data to the pro-
gram. When this “program” is
“executed” the formal parameter x is
bound to (\x.xx) parameter of the pro-
gram (x), then yx 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 analysis.

After much mushing around 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)(LIST'QUOTE
LAMBDA)))

which does what we want. Note that
this uses no PROG, SETQ's or
REPLACY'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
‘PRINTME'((LIST(LISTLAMBDA
(LAMBDA) LAMBDA) (LIST
‘QUOTE LAMBDA))))

‘(LIST 'DEFUN
PRINTME'(}(LIST(LIST LAMBDA

Clircle 12 on inquiry card, ====p




WINS BOTH WORLD AND NORTH AMERICAN
MICROCOMPUTER CHESS CHAMPIONSHIPS!

The same engineers who helped win the “First World Microcomputer Chess
: ElEltI}[Ilal!llIYB: Championship” under the auspices of the World Chess Federation on Sep-

tember 4,5, and 6,1980 in London, England —five straight wins with no loss or |
draw — and the “First Official North American Microcomputer Chess Cham-
pionship” on September 5, 6, and 7,1980 in San Jose, California—four straight
wins without a loss or draw — are proud to announce Fidelity’s newest chess
product... '

LLENGER!

SAN JOSE.CALIFORNIA 1 =
September 5,6.7 LONDON. ENGLAND
1980 September.4.5.6

7

CHESSICHA

iy

T o
Vo'ce Senso r
senses enr :

Zbrain: Fifty-worg'vé ahﬂary i
talls out lik'&es‘ desggibés r
captures, announcmﬂ’ors
Plays atten leVels b?
ditficulty. Apalyzes over
3,000,000 moves —jt’s *
faster and smarter
than ever. Speaks
English, Spanish,
French gr German
language.
+ Chess Clock tells
time remaining,
elapsed time, time
used per move.
+ Duplicates 64 of the world's greatest
games — you play against the Master.
+ Plays 64 book openings, average 15 moves into
the game.
« Many other features include: Problem Mode, Mate-in-Two solutions,
change sides-in mid-game, and much more.
For the beginner or serious player. Available in fine stores'everywhere.
*Spanish, French or German optional.

The world's largest manufacturer of self-contained. microprocessor based. board games.

Quality made in U S A

FIDELITY ELECTRDNICS, LTD. BHO0 NW. 36th STREET, MJAMI, FLORIDA 33178
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read cards...
economically!

The new HEl Model 121-4 card

reader handles marked and ..

punched cards interchangably, o e,
including many colors of pen or O R e R A
pencil. Absolutely no operator . oy
adjustment required. Includes a L

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.

e RS-232 ASCII output (with Hollerith 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 110 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 s 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 Optoelectronic Specialists

Jonathan industrial Center ® Chaska, MN 55318 ® 612/448-3510

Circle 13 on inquiry card.

(LAMBDA) LAMBDA) (LIST
‘QUOTE LAMBDA)))))

However, neither of these two solu-
tions would be written that way in a
modern LISP (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 PRINTME()

((LAMBDA (X) ‘(,@X',X)))
(DEFUN PRINTME ()J(LAMBDA
X) “(.@X', X))

The real way it wouldbe written in
MacLISP is (DEFUN PRINTME ()
(GRINDEF PRINTME)). This whole ex-
ercise really 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 / 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
monitor is an excellent value and per-
forms well with the standard 40-column
Apple 11, 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.

Sunil Subbakrishna
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-entry 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.

Circle 14 on inquiry card, ====p»



Mountain Computer makes

more peripherals for

the Apple Computer
than Anybody.

and ... aplace to putthem

Intelligent Home Controller for lights and
appliances. Real-time schedules and
energy conservation. Complete applications
software package. Home security with random
scheduler. Power usage accounting package for
home energy cost control. No wiring required.

Real-time and date information. Interrupts
permit Foreground/Background operation of
two programs simultaneously. Battery back-up.
Crystal-controlled for + .001% accuracy. Onboard
ROM for easy access from BASICs. Supports
PASCAL. Time from one millisecond to one year.

Input/Output Speech Digitizer. Permits talking programs. 1/0 capabllity
allows interactive programs with speech-prompted inputs. Use output for
speech directed activities in business systems, announcements in a control-
room, or sound effects in entertainment programs. Easy to use because input
as well as output is under user control with special software operating system.

Program your own EPROMSs. Create your own firmware.
Programs 2K, 2716 5V EPROMs. Disk software package
provides easy EPROM programming. EPROMs are verified
after BURN. RUN your programs from on-board socket or
install them on ROMPLUS +

More power for your system through firmware. Six sockets
accept 2716 EPROMs or ROM equivalents. Six or any com-
bination can be used at once. Scratch-pad RAM and two TTL
connectors. Special 2K ROMs availabie for powerful system
enhancement: Keyboard Filter ROM—COPYROM—Others
coming soon.

Sophistication previously available only on
experimental mini and mainframe com-
puter synthesizers. Digital instrumental
music synthesizer system. 16 voices in
stereo. Instrument definitions simulate the
sound of real instruments—and more. Fully
programmable waveforms. Envelope Con-
trol. Composition system—sheet music
input using standard music notation.
Chords and multi-part scoring up to 16
voices. A true instrument that anyone with
an Apple can play.

16 channels analog to digital input. 16
channels digltal to analog output.
Eight bit resolution. Super-fast 9u
sec. conversion time. Monitor and
output to the real world. All on one
card.

By popular demand! Eight more slots for your
Apple. Attractive sturdy enclosure. s own heavy
duty power supply. Easy to use. Address cards
in Expansion Chassis the same way as in your
Apple. Only one additional command to specify
in Apple or in Expansion Chassis. Compatible with
all Apple peripherals.

iy,

At last! An intelligent, high-quality device for
data entry from user-marked cards. Implement
BASIC programming, examination scoring,
inventory maintenance and other applications
requiring off-line data preparation for batch
entry later. Connects to any computer having
RS-232 interface. Software and cards are
available for jobs in business, science and
education.

MOUNTAIN COMPUTER has the most compre-
hensive line of Apple peripherals available.
Anywere. From anybody. We know the Apple
inside and out and are committed to providing.
the most innovative and unique products to
expand and enhance its capabilities and use.
After all, we were the first company to make an
Apple peripheral—except Apple Computer.

Available at Apple Dealers worldwide.

—3 Mou 'nwmg‘;%a%gwj ’

300 Harvey West Blvd., Santa Cruz, CA 95060
(408) 429-8600 TWX 910 598-4504

Appleis a trademark of Apple Computer Inc.




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 coming into
the wand 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 usirig my terminal for rapid
and inexpensive communication is very
exciting.

The costs you mention for sending
computer messages using voice telephone
lines can be greatly reduced by taking
advantage of the digital communication
provided by Telenet or 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 initial charge. Similarly, MicroNet
charges $10 per hour (for both send and
receive) and has a lower initial charge.
In 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

20  December 1980 © BYTE Publications Inc

software. As part of this endeavor, we
are compiling a directory of all software
that runs on MDOS or Micropolis
BASIC without requiring a second
operating system (such as CP/M). |
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
Micropolis Users Group
604 Springwood Cr
Huntsville AL 35803

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
interrupt (NMI) at any time—even at
reset. Obviously, if an NMI 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 blocked 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 could 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 implementing
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 total of eight
MMUs can be used in a system,

Letters continued on page 298
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Time events in four operating modes—continu-

ous, single shot, frequency comparison, and
pulse width comparison. Includes three 16-bit
interval timers, plus flexible patch area for
external interface. Programmable interrupts,
on-board ROM, and much more.

7720A Porallel Interface. Two bi-directional 8-bit
1/0 ports will connect your Apple to a variety of
parallel devices, including printers, paper tape
equipment, current relays, external on/off
devices. Full featured, programmable inter-
rupts, supports DMA daisy chaining.

78118 Arithmetic Processor. Interfaces with
Applesoft, so you just plug in and run. Based
on the AM 9511 device, provides full 16/32-bit
arithmetic, floating point, trigonometric, loga-
rithmic, exponential functions. Programmed I/0
data transfer, much, much more.

7710A Asynchronous Serial Interface. Conform-
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
communicate with any standard RS-232 device,
including other computers. Full hand-shaking,
and fully compatible with Apple PASCAL!

7470A 3% BCD A/D Converter. Converts a DC
voltage to a BCD number for computerized
monitoring and analysis. Typical inputs include
DC inputs from temperature or pressure
transducers. Single channel A/D, 400 ms
per conversion.

7490A GPIB [EEE 488 Interface. A true imple-
mentation of the IEEE 488 standard —the
standard protocol for instrumentation and test
devices. Control and monitor test instruments
such as digital voltmeters, plotters, function
generators, or any other device using the
IEEE 488.

7114A PROM Module. Permits the addition to or
replacement of Apple II firmware without
removing the Apple I ROMs. Available with
on-board enable/disable toggle switch.

7300 A Wire Wrap Board. For prototyping your
own designs.

7510A Soider Board.
7590A Extender Board.
7016A 16K 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 computer setailer. The CCS
product line is available at over 250 locations
nationally, including most that carry the Apple.
Or circle the reader service number on this ad.

Apple Il, Apple Il Plus, and Applesoft are trademarks
of the Apple Corporation.

CCS makes the difference.



‘We see the Apple
erently.

We see it as a good
' ' 'h' d high-speed math functions, and fast, high resolution graph-
way o ge “‘gs one. ics. And tools to connect the Apple to lab test equipment
like function generators or plotters.

Apple has built a great computer. We at CCS have And we have tools to connect the Apple to the outside
built a great line of peripherals and components to expand  world, including A/D converters and interval timers with
the Apple. To do almost anything you want to get done external interface.
with a computer. We make components for the S-100 bus, the PET, and

If you want to do business with an Apple, we've got the TRS-80, too. We built our products to deliver hard-
tools to connect the Apple to standard business printersand nosed value to the OEM, and to the inventor who knows the
terminals. Or to modems, for communications over tele- best, at prices that are unbeaten.
phone lines, with other computers, even with other Apples. To find out how much computer your Apple II can be,

Hf you want to apply your Apple to engineering, scien-  see things our way. Because for serious users with serious
tific, or graphic projects, we've got tools for high-powered,  uses for the Apple, we've got the tools.

- California Computer Systems
250 Caribbean Sunnyvale, CA 94086 (408)734-5811t

=0




'our vehicle for com

The Challenger 8P DF.

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-
menter with one important exception,
the Ohio Scientific Challenger 8P.

The C8P 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 iower case
and graphics in 16 colors. The C8P’'s
standard |/O capabilities are far
more extensive than any other com-
puter, with joystick and keypad inter-
faces, sound output, an 8-bit D/A
converter, 16 parallel I/0O lines,
modem and printer interfaces, AC
remote control and security monitor
interfaces and a universal acces-
sory port that accepts a prom blaster,
12-bit analog /O 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 composition
program allows you to play complex
multi-part music through the com-
puters DAC.

At the systems level the machine
comes standard with OS-65D, an ad-
vanced disk operating system with
Microsoft BASIC and an interactive
Assembler Editor. Optional software
includes UCSD PASCAL and
FORTRAN and an Information
Management System (OS-MDMS).
Dozens of independent software
suppliers now also offer personal
programs for the C8P.



puter explorations.

Business Computer Features

The C8P DF utilizes dual 8" floppy
disk drives which store up to eight
times as much information as per-
sonal computer mini-floppies, and
an available doubie-sided option
expands capacity to 1.2 megabytes
of on-line storage. The C8P DF is
compatible with Ohio Scientific’'s
business computer software, in-
cluding OS-65U an advanced oper-
ating system, and an Information
Management System (OS-DMS) with
supplementary inventory, account-
ing, A/R-A/P, payroll, purchasing,
estimation, educational grading and
financial modeling packages. The
system also supports word process-
ing (WP-3) and a fully integrated
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 DF has the most advanced
home monitoring and control capa-
bilities ever offered in a computer
system. It incorporates a real time
clock and a unigue FOREGROUND/
BACKGROUND operating system
which allows the computer to
function with normal BASIC pro-
grams, at the same time it is
monitoring external devices.
The C8P DF comes standard
with an AC remote control
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 freezer temperature, all
without messy wiring. In addition,
the C8P DF can accept Ohio Scien-
tific's Votrax voice /O board and/or
Ohio Scientific's new universal
telephone interface (UTI). The tele-
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 signals
and record incoming voice
messages. These features collec-
tively give the C8P DF capabilities to
monitor and control home functions
with almost human-like capabilities.

For process control applications, a
battery back up calendar clock with

automatic computer restart capabili-

ties is available. Ohio Scientific’s
unigue accessory ports allow the
connection of a nearly unlimited
number of 48 line parallel |/O cards
and 12-bit high speed instrumenta-
tion quality analog /O modules to
the computer by inexpensive 16-pin
ribbon cables.

Exploring New Frontiers
Ohio Scientific's vocalizer software

processes normal BASIC print state-

ments with conventional spellings
and speaks them clearly in real-time

on computers equipped with the UTI
(CA-15B or CA-14A). This voice out-
put capability, combined with the
C8P's remote control, remote sens-
ing, telephone interface capabilities
and reasonable cost open up new
frontiers for computer applications.

Documentation

The C8P DF is not a beginner's com-
puter and doesn’t come with begin-
ner's documentation. However, Ohio
Scientific does offer detailed
documentation on the computer
which is meaningful for experts,
including a Howard Sams produced
hardware service manual that in-
cludes detailed block diagrams,
schematics, parts placement dia-
grams and parts lists. Ohio Scientific
is now also offering fully
documented Source Code in
machine readable form for OS-65D,
the Challenger 8P’s operating
system allowing experimenters and
industrial users to customize the
system to their specific applications.

What’s Next?

Ohio Scientific 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 further advance the state-
of-the-art in small computers. The
modular bus architecture of the C8P
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 Chailenger can directly plug
in voice output, the UTI and other
current state-of-the-art OS|
products.

The C8P DF 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 fraction of the
capabilities of the C8P.

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

OHIO SCIENTIFIC

1333 SOUTH CHILLICOTHE ROAQ
AURORA, OH 44202 « [216)831-5600

Circie 16 on inquiry card.



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!!(bell)(bell)!!!” 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 8§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, 76 Hammersmith, Danbury CT
06810,
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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 already 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.

QOut 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

Circie 17 on inquiry card., ===



ATARI: PERSONAL

COMPUTER SYSTEMS THAT
GROW WITH YOU

Start with a better computer.

Atarf computers have built-in capa-
bilities you can’t even add onto

many other personal computers.
Three programming formats (ROM
cartridge, disk and cassette). A 57 key
upper/lower case ASCII keyboard with
29 keystroke graphics symbols. 128
colors and hues. Four separate sound
channels and a built-in speaker. Four
controller ports. A built-in RF

© 1980, Atari, Inc.

@ A Warmer Communications Company
Alar| reserves the right 1o make changes 10 products

modulator and FCC approval for

connection to any TV. Plus, nationwide

Atari Authorized Service Centers.
And more,

Add memory. The ATARI
800™ is supplied with
¥ 16K of memory. You can
| expand up to a full 48K of
“RAM with 8K or 16K Memory
Modules™ you install yourself.
In less than a minute. The
ATARI 400's™ 8K of RAM may be
expanded to 16K at Authorized Ser-
vice Centers. Both may be expanded
to 26K of ROM with slip-in ROM
cartridge programs.

Add peripherals. The ATARI g10™
audio-digital program recorder. Sin-
gle or dual density* disk drives. The
ATARI 800 individually addresses up
to four drives. Add the ATARI 850™
RS232 Interface Module. Add high

speed 4o or 8o-column printers. Add
an acoustic modem for remote data

access. Add a light pen* And there
are more Atari peripherals

Add programs. Choose among doz-
ens of programs in Atari’s rapidly
expanding software library, Programs
categories include:
* Personal Finance

& Record Keeping
* Personal Interest & Development
* Professlonal Applications
* Education
¢ Informatlon & Communication
* Entertalnment
* Programming Languages
* Smail Business Accounting

Add it up. With Atari, you start
with more. And you can build to
more, Because Atari offers you per-
sonal computer systems that grow
with you. Ask your Atarl retailer
to give you a full demonstration
of Atari computers, peripherals
and programs. Complete systems.
Because when other people were
thinking hardware and software,
Atari was thinking systems.
*Available Fafl, 1980

ATARI

PERSONAL COMPUTERS
1265 Borregas Avenue, Sunnyvale, CA 94086

on the way.

Call 1oli-free (800) §38-8547 (Except Alaska and Hawals)

or programs withoul notice.
(i Caltfornia: {800) 672-1504) for the name of your nearest Atari recailer,
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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, remembering 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 missile 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-
cluding all features mentioned, and more, has already
been implemented for use on a pair of lowly 8 K-byte

FLOPPY DISK FACTORY DIRECT FLOPPY DISK FACTC

® Buy factory direct from the manufacturer of floppy disks
sold exclusively under other well-known brand names.

® Save distribution costs on reversible 5.25" floppy disks.
which are 100% certified for 40 track, dual side, double
density and all other standard applications.

® 5090 savings on 5.25" floppy disks with new factory-
direct 2.2 megabyte capacity “Diskit"’.

® Factory-direct “Diskit", includes twelve fioppy disks
and accessaries, plus a head cleaner disk and solution
packaged in a bookcase binder for easy access, handling
and Storage. 'Diskit” complete for the introductory
price of only $49.50 plus $2.50 freight and handling.
Normal price $59.50. Order now and save $10.00
[CA residents add 6Y2% sales tax).

@ Available in hard and soft sector configurations; when
ordering indicate number of sectors — 1, 10 or 16.

® Send check or money order to:
Factory Direct
P.0. Box 60759
Sunnyvale, CA 94088
For VISA or MasterCard call toll-free
(800) 824-7888
In Calif. (B0Q) B52-7777
In Alaska & Hawaii (B00) B24-7919

Ask for Operator 98

)PPY DISK FACTORY DIRECT FLOPPRY DISK FACTOR

4XS10 AddO14 LJ3HI10 AHOLIV4 XS1A AddO1d L
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Commodore PET computers, under the name of Flash
Attack. (See photos 1a and 1b.)

A pair of 16 K-byte PETs, TRS-80s, or Apple IIs 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.

(1a)

l 2
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Photo 1: A typical game of Flash Attack fully underway. The
photos 1a and 1b show the display screens seen by each of the
two players. The two rectangular “windows” seen on each
screen represent a limited view of each player’s base and the
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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4 @DP 100 is quiet

®DP 100 is quietly beautiful
PDP 100 quietly works and works and works
beautifully

$4695

® 2-80 4 Mhz CPU @ Two 8" Double Sided Double Density Floppies  ® Four Ports - 2 Serial - 2 Parallel
® 64 H Memory @ Disk Controller - Pouble Sided Double Density - up to 4 M.B. ® Monitor in Prom
e (P/M 2.2 DOS e S-100 (1-€€€) Motherboard e Basic lLonguage incduded @ Real Time Clock

Quasar Data Products -

10330 Brecksville Rd.. Brecksville, Ohio 44141
216 - 526 - 0838 216 - 526 - 0839
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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 factors
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 virtually 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 I/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.

S-100 ROM,
RAM & 1/0
BOARD

ECT's R2l/O is an S-100 Bus /O Board with 3 Serial
/O Ports (UART’s), 1 Parallel /O Port, 4 Status Ports,
2K of ROM with the 8080 Apple Monitor Program and

2K of Static RAM.
$295.00

RACK MOUNT
CARD CAGE

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

Specializing in Quality Microcomputer Hardware

™ Industrial ¢ Educational e Small Business e Personal
E Card Cages, Power Supplies, Mainframes, CPU’s, Memory, 1/0, OEM Variations
E I ELECTRONIC CONTROL TECHNOLOGY (201 ss6-s080

763 Ramsey Ave., Hillside, NJ 07205
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THE UNBEATABLE S-100

HFVISTATIninTn
That’s the MEASUREMENT systems & con-
trols DMB Series of S-100 bus memory
modules, fully compatible with ALPHA
MICRO, CROMEMCO, DYNABYTE, NORTH
STAR, MP/M, and most other S-100 systems.

Definitely a winner, the DMB Series is avail-
able with Bank Select (DMB6400) or without
(DM6400) and utilizes industrial quality con-
struction, provides outstanding reliability,
and is backed by dedicated customer service
and a one year guarantee.

The DMB6400 uses I/O port addressing for
the bank select feature. A switch provides the
ability to select any one of the 256 I/O ports
for addressing the memory banks. The mem-
ory is configured as four totally independent
16K software selectable banks, with each
bank addressable on any 16K boundary.

A Division of MEASUREMENT systems & controls
Incorporated

L!.'L'LLLL..LJ “ U.

Outstandnng features such as those listed
below make the DMB series the UNBEATABLE
S-100 Memory:

e Four independent 16K software select-

able banks.

e Each bank is independently addressable

on any 16K boundary.

e Switch selectable bank sizes — from

16K to 64K in 16K increments.

e Eight banks (512K) per 1/0 port for each

of the 256 ports.

e 7-80 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./ Orange, Calif. 92668 / (714) 633-4460
TWXI/TELEX: 678 401 TAB IRIN
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“Here’s the best

news yet about
Fluke Digital
Multimeters.

Now you can
carry one
home.”

=

Right now, in selected electronics
supply stores across the country, Fluke is
introducing a new line of low-cost DMM's:
the Fluke Series D. With their distinctive
dark cases and full range of accessories,
these five DMM's are designed to meet
the test and measurement needs of the
uncompromising service technician, home
hobbyist, student or working engineer.

Fluke perfected the handheld DMM
and set tough standards for accuracy and
reliability that have made analog meters
obsolete, and other digitals seem clumsy
by comparison.

You've probably heard about their
superior electrical performance, mechanical

"_’ | - —

ruggedness and environmental endurance.
And now you can see for yourself at
your favorite electronics dealer why Fluke
DMM's have become the professional’s
choice the world over.

Series D Handheld Models.

D 800: Fluke's lowest-priced DMM, easy
to operate, with six functions, 24 ranges
and 0.5% dc voltage accuracy. Guaranteed
a full year by Fluke. A sure-fire solution
to basic measurement needs. $125.*

D 802: Basic dc accuracy of 0.1% and
conductance for high resistance measure-
ments to 10,000 M {2 make this multimeter
a solid price/performance value. $179.*

il Bs

If your dealer doesn’t carry Series D Multimeters
yet, call this number. We'll be happy to tell you

who does. 1-800-426-9182



D 804: A powerful, versatile handheld
DMM with nine functions, 26 ranges, 0.1%
basic dc accuracy and more. Direct
temperature readings in °C with K-type
thermocouples; peak hold on voltage and
current functions; even an audible indicator
for instant continuity and logic level
detection. Available January 1981. $229.*

Series D Bench/Portables.

D 810: By means of a Fluke-built hybrid
converter, this multi-purpose DMM delivers
True RMS measurements of ac voltage and
current with speed and precision. Also
features conductance, 0.1% basic dc accuracy,
an extra 10A range and diode test. $259.*

D 811: Same performance features as
the D 810 with the added convenience of
battery power. Rechargeable “C” size Ni-
Cad batteries deliver up to 40 hours
continuous operation. $299.*

Series D Accessories.

A wide range of accessories to extend
the measurement capabilities of your
Series D Multimeter is available, including
temperature and current probes, carrying
cases, deluxe test leads and thermocouples.

With Series D Multimeters so easy to
find and economical to own, Fluke has

made selecting the right DMM much simpler.

This is your opportunity to own a Fluke.

1

*suggested US, list price.
FFor technical data circle no.
Circle 21 on inquiry card.

From the world
leader in DMM’s.

Now we've designed

one for you.
=

|
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Listing 1: Listing of the program used to test the cable described
in figure 1.

108
116
1208
2es
2ia
228
238
249
258
266
2va
288
999
10886
16618
18620
18036
16848
188506
186868
18a8ve
l1Bz88
16218

REM#+x%* PROGRAM TO TEST IMTER-
REMataok
RE Mk
GOSUB 166006

IF PEEK(59471)> AHD 16 THEN 268
GET &%
IF s%

GOSuB

IF 5%

GOsuUB

PRINT

IF R$ <>
END

MACHIHE COMMUNICARTIOMS

= *" THEN S$% =
189286
= @ .“
19488
R%$;

CHR#C8)>

THEN 999

“s8" THEN 228
REM#*#k
REMaekk
REMsokok
RE Ptk
RE Mok
POKE 59471,255

FOKE 59459,2355

RETURHM

REM# %k

REMs#¥ ROUTINE 7O SEND BYTE

ROUTINE TO INITIALIZE PORT
ITHPUTS: HNOKE
OUTPUTS: HONE

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 I/0O 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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S$¥ = BYTE TO BE
SENT
NONE

182208
182386
18248
18258

REM**¥* IHPUT:
REMatcskesk
RE Mok
REMaAkk
18268 HH = INTC(RSC{(S%$>-16)>
18278 LN = ASC(S$I-HN*16
18280 POKE 59471 ,LH+128+32
18298 IF PEEK(S9471) AND 128 THEN 168299
18386 POKE 59471 ,HH+128+64
18318 IF PEEK(S9471)> AND 128 THEN 163386
18328 GOTO 18318

18330 POKE 59471,259

18340 RETURH

18480 REM*#*k

18418 REM#kx* ROUTINE 7O RECEIVE BYTE
18420 REHM#%% INPUTS: HONE
18438 REM#*% QUTPUT: R% =
18440 REM*#x

18458 IF PEEK(S9471) AHD 64 THEN 1684358
16468 LN = PEEK({S59471 > AHD 15

18478 POKE 59471,127

184288 IF PEEK(S%9471> AHD 32 THEW 18438
18498 HH = PEEK(S59471)> AND 15

18568 POKE 39471,255

18518 R$¥ = CHR$(HH*1&+LH>

18528 RETURH

OUTPUTS:

BYTE RECEIVED

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 2¢ 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 fine.

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

Circle 22 on inquiry card. el




- ZORK ' is more
than an adventure.

Zork™ is a computer fantasy of ultimate challenge. Un-
earthly creatures guard treasures beyond your imagina-
tion. Mazes confound your quest. So quicken your wits

/ and pick your path carefully through the Great Under-
) _ ground Empire. The least likely object
i / may be the only thing that can save
- your life.
Yet, you can succeed. Discover the 20
treasures of Zork, return them to the Trophy
Case and leave alive. But bring all the cunning
and courage you can muster. Because in
Zork, they take no prisoners . . .

Zork, The Great Underground Em-
pire, was created by Infocom, Inc., and
_is available for 32K Apple® Il and Il
Plus and 32K TRS-80"™ Model | Level

11 disk systems.

Also new from Personal Software
isMONTY ™ Plays Monopoly,” which
lets an Apple or TRS-80 plav Amer-
icas favorite board game with the
family.

Arcade Classics is a new TRS-80
action game featuring Cosmic

Raiders, Pinball, Ricochet and

Blockade. A great way to

have fun without feeding

quarters into the machines.

L

opoly and Arcade Classics—
more fun and games with
your computer, now join-

i . Zork, MONTY Plays Mon-
. ——
S =

ing our other Strategy
Games: Microchess,
Gammon Gambler,
Checker King, Bridge
Partner and Time Trek.
See these great strat-
egy games at your Per-
sonal Software com-
puter retailer. For the
dealer nearest you, call
Personal Software Inc.
at 408/745-7841, or write
1330 Bordeaux Drive,
Sunnyvale, CA 94086.
When you put your
computer to work, use
Personal Software™ Pro-
ductivity Products: VisiCalc)”
DESKTOP/PLAN™ and
CCA Data Management

;gsoNN'

Zork is wirademark of Infocom, Iie,; Apple is a registered
trademark of Apple Computer, Inc; TRS-80 is a trademark
of Radio Shack Divsion of Tandy Corp.; MONTY 184
iradenmark of Ritam Corp; Monopoly Is a trademark of
Parker Brothers, Ine.; MONTY is not sponsored or
etclonied by Parker Brothers, Ine,
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Figure 1: The cable arrangement needed for connecting two PETs in game-playing configuration. Each machine runs 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
state of each machine and, thus, whether it first transmits or receives.
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Figure 2; Timing diagram for information transfer using the cable scheme of figure 1. The 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 high-order nybble, but HNR is used to indicate the presence of new data.
When DRCV is brought high, the transmitter and receiver functions 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 already been discussed.

®DRCV, INR, and (data received, low-order
nybble ready, and high-order nybble ready). These are
the so-called “handshake” lines. TNR , 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.

DRCYV, 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
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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 DATA
lines, and (by bringing INR 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 DATA
lines, and (by bringing LNR high and ANR low) 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




How far from the truth is the
adage that says “What you
don’t know won’t hurt you.”

Systems |l is designed to
give you the advantage. Its up-
dated methods and program-
ming procedures will take you
out of the “pencil pushing” age
and into ‘“‘today’s technology’.
The Reasons For Systems i

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-
plete flexibility to grow into a

“What You Don’t Know
Won’t Hurt You’. Couldnr’t Be
Further From The Truth
When It Comes To Running Your

more advanced system. He
wants the availability of addi-
tional programs so he won’'t be
boxed in. Last, but not least, he
wants support for any pro-
blems he may have.
Here Is How We Responded

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

Our documentation is the ¥

most complete of any on the >

market. Our Operations Manual
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 Il is avail- -
able on five and one quarter

s

Own Business.

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 ||
have him give us a call.
Systems II - Apple II - And You
Moving Your Business Forward
Faster.

2455 S.W. ath Ave. Suite 2 Ontario. Oregon 97914
(503)889-8777

Software Inc.
Apple Il Is a trademark of Apple Computers



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: Functionally the same as listing 1, this program is
tailored for the PET computer and has several utility routines
implemented in machine code.

1868 REM##+ PROGRAM TO TEST IHTER-
118 REM#®® MACHIHE COMMUMICRTIONS
G REM##® USIHG MACHIME LAHGUAGE
8 REM#®#% AHD OTHER EFFICIENT
8 REEM##+® FROGREAMMIHG TECHHIGUES
8 REM###

[

GOSUB18882: 5Y5989

IFPEEK(S52471 )AND1&THENHZ 48
GETS#:5=0: IFLEN(S$ 2>BTHENS=R5C(5%)
U=sUSR(S 2 IFS$="8"THEN399
RE=CHRE$CUSEC(-12):PRINTR%;
IFRFI>"8"THENZE

EHD

=

DoV

-
L,

UV ]

[0 I o T Y S 00 i T T ) Y <0 I W
fen]

L e S o I T o S T o o T B S S S ]

@88 REM++% THIS ROQUTIME SETS UP THE
4818 REM#k#® FOLLOWIHG FRCILITIES
GEE8 REM### IM MACHIME LAHGUARGE:
GE38 REMs#®

18648 REM#+® 5%598% ... IHITS PORT
189858 REM###

1896868 REM#**F U=USEC+NY ... SEHDS H

18878 REM*®#®*®

138208 REM#+® U=USEC(-12 ... .RECEI¥ES
18098 REMe*#®

18188 FORI=E2:5T0%17:READE: POKEI ,X:HEXT

19118 POKEL,SS:POREZ,2

18126 IFPEEECSHE883 )=8THEHRETURHN

1§13 POKER2V,154:POKES368,97:POKES34,98

18148 POKE2592,189:POKEZ282,98: POKESRZ,98

18158 EETURH

115383 DATA 32,167 ,2088,166,179,268,32

11818 DRTA 165,186,72,9,548,41,1%1,141

11628 DATA 79,232,184,74,V4,74,74,3
11838 DATA 208,44 ,793,2322,48,251,141,72

11848 DATA 232.,44,79,232,16,251,48,44

11858 DRTA 32,183.3,76,1268,215,44,79
1828 DATA 232,112.251,1732,73,232,41 ,1
11878 DATA 133,188,169,127,141,7%,23¢2

11828 DATA 16€9,322,44,79,232,262,251,17

1138 DATA 7V9,232,18,18,18,1R4,5,188,1¢

11188 DATA 234,234,16%,8,162,253,142,7

11118 GRTAH 232,142,67.,232,92¢6
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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 object of the game is not, as itis 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

Circle 23 on inquiry card. =)




Suddenly, S-100 microcomputer systems can easily handle 100 million
bytes. Because Morrow Designs™ now offers the first 26 megabyte hard disk
memory for S-100 systems—the DISCUS M26™ Hard Disk System.

Ithas 26 megabytes of useable memory (29 megabytes
unformoh‘ed) And it's expandable to 104 megabytes.

The DISCUS M26™ system is delivered complete—

a 26 megabyte hard disk drive, controller, cables and operating system=for
Just $4995. Up to three additional drives can be added, $4495 apiece.

: The DISCUS M26™ system features the Shugart SA4008
'Wmchester-type sealed media hard disk drive, in a handsome metal cabinet
with fan and power supply.

The single-board S-100 controller incorporates intelli-
gence to supervise all data transfers, communicating with the CPU via
three 1/0 ports (command, status, and data). The controller has the abilif\( to
generate interrupts at the completion of each command to increase system

throughput. There is a 512 byte sector buffer on-board. And each sector canbe
individually write-protected for data base security.

The operating system furnished with DISCUS M26™
systems is the widely accepted CP/M* 2.0.

See the biggest, most cost-efficient memory ever intro-
duced for S-100 systems, now at your local computer shop. If unavailable .‘
locally, write Morrow Designs™ 5221 Central Avenue, Richmond, CA 94804
Or call (415) 524-2101, weekdays 10-5 Pacific Time.

*CP/M is a trademark of Digital Research. » {
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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.

REMs%# REAL-TIME 2~MACHINE HANGMAH
REPI

REM#++ W¥... THE TARGET WORDS
REM#x% F#$... LETTERS FOUHD 50 FAR
REM+#+ T#$... LETTERS TRIED 50 FAR
REM#&kk

DIM WE(23,F$(20,THC2D

& GOSUB 19888 : 5Y5 S89

8 PRINT "WHAT IS YOUR WORD":

2 IHPUT Ws$1)d

8 IF PEEK(S9471) RAHD 16 THEH 1598
8 L5=U5R(-13 : U=USR(LEN(WEC13I)
8 IF LS<>LEHCWHC13> THEN 218

8 GOSUB 5188 : GOSUEB 5608

& GOSUB 5288 : P=2 : GOTO 288

8 UsUSR(LEHCWHEC1 D)) = LS5=USR(-1)
& IF LS=LENCH${(1)) THEN 238

& PRINT "WORDS ARE HOT SAME LENGTH"®

¥ GOSUBR 52683 :

GOTO 118
GOSUB S868 GOSUE S1oeea

F=1

REM=#4:#%

REH=#+ MAIN PROCESSIHMG LOGOP
REMaotk

MFE=CHR${(USR(-12> : GOTO 384
GET M$ : M#E=MIDF(M$+CHR$(SH),1,1)
U=USR(CARSC(ME 2D

IF M#=CHR#${(8) THEHN 5868

FOR I=1 TO0 LS

IF M3<OMID$(UWS(P),I,1) THEN 3&8
FE(P»=MIDSF F$(PI,1,I-12+ME+MIDSFC(FIC
+1,L5-12>
HEXT I :
TSP OI=TH(PI+M$ :
PRINT
8 PRIHT
B PRINT
g P=3-P :
RE Mok
REMsxx WE HAYE A WINHER
REM#®%
FRINT :
38 PRINT
PRINHT
RIHT
END

IF F$(P>=W$(P> THEWN 108G0
IF P=1 THEH 588

(-~ IS s TR o I v I O B U

*WORD SO FAR: ";F$<2)
"TRIED SO0 FAR: ":T$(2)
ON P GOTO 276,288

IF P=1 THEH 1648
"YOU WIH" : GOTO 1188
"YOU LOSE"

"THE MAGIC WORD WAS: ";u$(Z>
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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

56868
5885
SB16
So26
5828
5848
5168
2185
2118
5115
2128
2138
5148
S2ae
5285
5218
3215
s22.
5238
3248
188848
16818
1882a
1668380
18840
16858
188606
186708
188586
18858
18168

18118
18128
lei3s
18148
1815a
118086
li81le
11828
11836
11848
11a5a
11868
11878
1i1a3a
11898
111688
1ii1a

REM*%% RBOUTIHNE TO SEHD EHTIRE WORD

REM&#*® TO OTHER HMABCHINE

REMads

FOR I=1 10O LS

U=USR{ASC(MID$CWSC17,1I,120)

HEXT I : RETURH

FEMa%

REM##% ROUTIHME TO RECEIYE ENTIRE

REPoks* WORD FROM OTHER MACHIHME

REMaok#®

FOR I=1 TO LS

WH( 2 I=W$( 2 X+CHRFCUSR( -1 2D

HEXT I : RETURH

BEEMaokk

REM##¥+ ROUTIHE TO INITIALIZE BOTH

REM&*+% F$+ EHTRIES TO ALL DRSHES

REM*k#

FOR I=1 TO LS

F$C10=F$(1)+"-" :

HEXT I : RETURN
REM#*#¥ THIS ROUTINE SETS UP THE
RE Moteokeok FOLLOWING FRACILITIES
REMakk IN MACHINE LANGURGE:
RE Motk
REMokokok
RE Mok
REM#ekk
REMacaok
REMskkak
REMakak
FORI=826TO917:READX::POKEI , Xz HEKT
POKE1 ,58:POKEZ.3
IFPEEKRC 586883 )=BTHEHRETURH
POKEZ27,154: POKES33,97: POKES34,98
POKES869,189: FOKESE2,98: POKESRZ, 98
RETURH
DATA 32,167 ,288,166,179,288,32
DATA 165,188,72,9,248,41,1391.141
DARTA V9,232,164 ,74,7v4,74,74,9
DATA 288,44 ,79,232,48,251,141,79
DATA 232,44,79,.232,16,251,48,44
DATA 32.,183,3,76,128,218,44,7
pRATA 232,112,251,172,79,2232,41,15
DATA 133,188,169,127,141,7¥2.,.232
DATR 1&69,32,44,79,232.,26858,251,173
CATR ¥9,232,18,186,18,108,5,1288,158
DATA 234,234,169,6,162,255,142,7
PATA 232,142,67,2322,96

F$C2)=F$C2o+"-"

575989 ...INITS PORT

U=USRC+MY ... SEHDS H

U=U5R(-1) ...RECEIV¥ES U




In this age of runaway inflation...

Look what S795 will buy

The HIPAD™ digitizer

Inexpensive input to your computer

The HIPAD™ digitizer can be used for both converting graphic information into
digital values and as a menu. Utilizing either the stylus or the optional cursor, the
operator can input graphic data into the computer by locating individual points on
the digtizers 11" x 11” (2Bcm x 28cm) active area. In the ‘“stream mode" a contin-
uance of placements of coordinate pairs may be input.

Not a kit, the HIPAD™ comes complete with both RS-232C and parallel interfaces
and has its own built-in power source. The origin is completely relocatable so coor-
~ 4 dinates may be positive or negative for a true reference value and oversized mater-

>

The ideal input device for the small ial may be input by simply resetting the origin.

system user.

Accurate positional information, free form sketches,
even keyboard simulation

All can be entered using the muiti-faceted HIPADTM digitizer. Its capabilities and
low price make the UL listed HIPADTM a natural selection over keyboard entry, inac-
curate joysticks, or expensive approximating light pens. It's perfect for inputting
isometric drawings, schematics, X-rays, architectural drawings, business graphs,
and many other forms of graphic information, as well as creating your own graphics.

Use it with Apple 1I™ | TRS-80 Level Il ™, PET ™ or other
popular computers

The HIPAD's™ built-in RS-232C and parallel 8 bit interfaces make it all
possible. (For Apple Il order DT-11A, for TRS-80 or PET order DT-11).
Furthermore, you get English or metric scaling, data format (Binary/BCD/ASCII),
selectable baud rates, and resolution of either .005" or .01".
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For complete information contact Houston Instrument, One Houston Square, Austin, Texas 78753.
(512)837-2820. For rush literature requests, outside Texas call toll free 1-800-531-5205. For technical
information ask for operator #5. In Europe contact Houston Instrument, Rochesteriaan 6, 8240 Gistel,
Belgium. Telephone 059/27-74-45.

TM HIPAD Is a trademark of Houston Instrument h ou Sto ni n S t rumen t
5 = X 3 TRS-80 Is a trademark of Tandy Corporation
Available with optional display. APPLE Is a trademark of Apple Computer Inc. GRAPHICS DIVISION OF

PET is a trademark of Commodore Business Machines. inc. BAUSCH & Lo M B @

. T Circle 24 for literature
U.S. Suggested retail price Circle 25 to have representative call



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$(2). Both machines now know both players’ words.
Each machine has its own player’s word in its own copy
of W9%(1) and the opposing player’s word in its own copy
of W$(2).

[ MARK GORDON
COMPUTERS

DIVISION OF MARK GORDON ASSOCIATES, INC. I

P.0. BOX 77, CHARLESTOWN, MASSACHUSETTS 02129
(617) 491-7505

SD SYSTEMS COMPUTER KITS

« EXPANDORAM I (No RAMS) ....... 169.00
* VERSAFLOPPY CONTROLLER I .. 189.00
 SBC-100 Single Board Kit ......... 239.00
& ZB0. Starter iy i e 269.00

OTHER SPECIALS

 16KMemoryKit ..................49.00
* CAT Modem e sinuss s s 151.00
F % Leedex Monitor . ................ 109.00
% 16K Model III TRS-80.............. 859.00"
WA E T D) e e L e 779.00
* Hazeltine 1410 i sisivmissiaass 699.00

To Order Call Toll-Free 1-800-343-5206

*TRS-80 is a Trademark of Tandy Corp.

ORDERING INFORMATION I
We accept Visa and Mastercharge. We will ship C.0.D. certified

check or money order only. M husetts residents add 5 percent
sales tax.

The Company cannot be liable for pictorial or typographical inaccuracies.
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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$, F9,
and T$, 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 will
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 1, 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 l;eln? Call us;.
Want to help?
Call us.

Red Cross is
counting on you.
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the Best

The Microline 80

You can’t find a better small printer. The
Microline 80 will outperform and outlast every
competitor. It will run all day at 80 cps with

no duty cycle limitations, producing letter
perfect printing on plain paper. And the head
is warranted for 200,000,000 characters.

You can’t find a better value either. The
jeroline 80 includes upper and lower case
haracters, double width and condensed

. printing, friction and pin feed, six and eight
. line per inch spacing and block graphics for
charts, graphs and diagrams. And it operates
with TRS-80™, Apple” and other popular small
computers. The only extras are snap-on trac-
tors and a buffered RS232 interface. Give your
computer the best, the Microline 80.

TRS-80 is a registered trademark of Radio Shack, :
a division of Tandy Corp. J

Okidata Corporation

111 Gaither Drive

Mount Laurel, New Jersey 08054
609-235-2600
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nning!

QT is committed to
building uncommon
features and quality

into each of its micro

user products. We're
offering you the
lowest prices on the
QT System +

and other fine pro-
ducts. It’s our new
beginning.

Open Accounts: Minimum:
order $25.00. We gladly ac-
cept purchase orders from
government agencies, educa-
tional institutions and firms
with a favorable D & B
rating. All prices are FOB
Lawndale, California.

Manufacturing and marketing micro products is
our only business.

B Look At These QT

System + Features:
2 Megabyte storage (standard)
* Up to 16 Megabytes storage
avaifable e Mainframe with power
supply and fan e Televideo 920C
terminal ® CPU-Z80-4MHZ ¢ Two
8'' disk drives ® Floppy disk con-
troller (double density) e Dynamic
Memory (48K—expandable to
64K) 2K Monitor program and
Disk Bios on 2716 EPROM
* RAM/ROM/PROM, up to 8K In
any combination on CPU e Hard
Disk Compatible e 2 Serial/2
Parallel Ports © Real Time Clock
e EPROM Programmer ¢ CP/M‘
2.2 or 1.4 Operating System
e MP/M*® Compatible ¢ Full line
of business software available.

SYSTEM + SS (1 Megabyte)
Sgl Side/Dbl Den $4295.00,
SYSTEM + DS (2 Megabytes)
Dbl Side/Dbl Den $4995.00

COMPUTER
SYSTEMS
INC.

15620 South Inglewood Avenue

Lawndale, CA 90260

(213) 970-0952
Call TOLL FREE: 800-421-5150

(Except Alaska, California and Hawaii).

B Silence + Mother Boards
No need for termination * Very
high crosstalk rejection © 6, 8, 12
and 18 slots available  Has
operated to 14 MHZ quietly.

Bare .6:Slot 8-Siot 12-Siot 18-Slot
Bd. $24.95 $26.95 $29.95 $49.95
Kt 539.95 §54.95 $69.95 $99.95
A&T 549.95 $69.95 $89.95 $139.95

B SBC+ 2/4

1K RAM On Board ¢ 2 Program-
mable Timers ® Power On Jump to
On-Board 1K or 2K EPROM
(2708-2716) 2 Separate Parallel
Ports  Programmable Baud Rate
Selection (110 to 9600) * Serial
170 Port (RS-232).

Bare Board S60.00  Kit $190.00
1K Mem. Kit $12.00 A&T  $280.00

B Expandable + Dynamic
Memory (16K to 64K)

. Uses 3242 Refresh Chip with

delay line ¢ Quiet four layer PC 8d
e Supports 16K, 32K, 48K or 64K
of memory e 24 Address lines per
|EEE specifications ® Bank on/off
signal selected by 170 port 40
(Hex) per industry standard.

Bare Board $70.00 48K Kit_ 5480.00

16KKit  5280.00 48K A&T $550.00
16K A&T  §325.00 B4K Kit _$525.00
32KKit  5360.00 64K A&TS625.00
32KA8T  5425.00

m/0+

Two Independent SYNC/ASYNC
Serial Ports ¢ One Strobed

8-Bit Parallel Input Port With
Handshaking e Three 8-Bit
Parallel Ports (Undedicated, User
Configured)  Three Independent
16-Bit Timers « 8 Level Priority
Interrupt Controller.

Bare Board S$69.00 A&T
Kit $275.00

$375.00
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B RAM + 65

2 or 4AMHZ « 16K Static RAM

¢ Uses 2114L static RAMS e Ad-
dressable in 4K steps © Memory
protection in 1K increments
 Features bank selection.

2MHZ 4MHZ
Bare Board $20.00  Kit §225.00
Kit $200.00 A&T  §250.00
ART $240.00

B Clock/Calendar +

Day, Week, Month, Year « 24
Hour Time, or 12 Hour AM PM
(selectable)  Interval Interrupt
Timer: 1024 Hz (approximately 1

‘millisec), 1 Sec, 1 Min, 1 Hour

¢ On Board Battery Backup
¢ Available for Apple & TRS-80.

Bare Board $45.00 A&T $150.00
Kit $100.00

B Mainframe + MF +

e Cabinet ® 30A Pwr Supply ® 12
or 18 Slot Motherboard ¢ Fan-
cooled * AC Line Filter to
eliminate EM| ® A&T » Power and
Reset Switches on front panel.

MF + 12 $450.00
MF+ 18 $500.00
MF+ W/0Motherbrd  $400.00

B Mainframe + MF+ MD
Accepts 2 Each 5' '’ Disk Drives
* 18A Pwr Supply * 6-12 Slot
Motherboard * Dual-mini-

disk provision * Disk Drive Power
Supply © AC line filter to eliminate
EMI ¢ Power and reset switches
on front panel.

MF + MD12 $500.00
MF + MD6 §450.00
MF + MD W/0 Motherbrd $400.00

B DDC-8 +

Available in Brown or TRS 80
Colors e Disk Cabinet for Single
8" Drive * Data Cable » Fan

e Accepts Persci, Shugart,
Siemens, Remex, QUME.

DDC-8 + $250.00

Also Available: S-100 (Smart)
Proto Board + . Ask for our
catalog.

WARRANTY: 1 year against
defects in material and workman-
ship from date of shipment on all
0T products.

Apple is a trademark of Apple Computer,
Inc. CP/M" and MP/M* are trademarks
of Digital Research. TRS-80 is a trademark
of Radio Shack.
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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 each 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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Steve Ciarcia
POB 582
Glastonbury CT 06033

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-c, 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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At any given time, your hardware is

only as useful as the software you insert in it.

So it pays to rely on Graham-Dorian,
the software that gets your micro performing
to Its fullest — almost like a mini.

Graham-Darian, the industry leader,
offers highly detailed and well-documented
programs. All pretested on the job. Each so
comprehensive that it takes little time to
learn to run a program — even for someone
who's never operated a computer before.

Programs are compatible with most
major computers using CP/M disk operating
systems, and come in standard 8" or on
various mini-floppy disks. Each package
contalns the software program in INT and
BAS file form plus a user’s manual and hard
copy source listing. Graham-Dorian stands
behind dealers with technical advice.

Yes, there’s a world of difference in
business software. Graham-Dorian has more
per-package capabilities and more packages.
(With new ones added every few months.)
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Medlcal
Dental
Surveying
Inventory
Payroll

Apartment Management
Construction Job Costing
Accounts Recelvable
Accounts Payabie
General Ledger
Cash Register

CBASIC-2

! Ask your dealer for a demonstratlon soon.

e it

Graham-Dorian
Software Systems, Inc.
21t North Broadway / Wichita, KS 67202 / (316) 265-8633
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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 documentation, debugging, and
testing involved, one per hour is
realistic by the time the application is
thoroughly finished.

For a high-level language such as
BASIC, the average line-for-line

coding-time comparison is about 10

to 1 over assembly language. As
much can be accomplished with a
single IF . . . THEN . . . ELSE state-
ment as ten or fifteen assembly-
language 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
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oPower-one
.. POUEF SUPPLIES

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 the
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 string-handling
capability, limited array-handling
capability, and limited math func-
tions. But it is fast by comparison to
fully extended high-level languages. If
full processor speed is required in
some portions of the application, one
or more special assembly-language
subroutines can be called and ex-
ecuted from the high-level language
program, which takes over again at
the conclusion of the assembly-
language subroutine.

An Actual Automatic Tester
Application

In “1/0 Expansion for the TRS-80,”
Parts 1 and 2 (Ciarcia’s Circuit Cellar
in the May and June 1980 BYTE,
pages 22 and 42, respectively), I
presented an article on the design of a
serial/parallel 17O (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.

This 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
automatically test a COMM-80. In
addition to providing anyone who
has constructed the interface with a
useful test program, the resulting ef-
fort fully demonstrates 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-

Text continued on page 50
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When It Comes
To Add-on Memory...

LOBO
Has It All.

LOBO DRIVES manufactures a full line of S-100
computer compatible disk drives. All drives are
software compatible with most S-100 disk operating
systems and applications software programs. Only ®

LOBO DRIVES offers you the variety and choice of
floppy and fixed disk drlves. Choose from 5% 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.

o o

MODEL 400 5%a-INCH FLOPPY
DISK MEMORY SYSTEM

A high-speed (298) Msec Access), high-
reliability (8000 hrs MTBF), low-cost floppy
disk memory system. It is available in both
soft and hard sector formats, and a choice
of single or double density configurations.

e Up to 220 KBytes Capacity

¢ Single/Double Density

s Soft Sector Format

¢ Complete Software Compatibility

MODEL 800/850 DUAL FLOPPY
DISK DRIVE MEMORY SYSTEM

LOBO DRIVES offers you a choice of
single-sided, single or doubie 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 to 3.2 MByte Capacity

MODEL 1850 DUAL
FLOPPY/FIXED DISK MEMORY
SYSTEM

MODEL 950 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 dependabitity of its Model
850 8-inch floppy disk drive to bring you the
ultimate In memory expansion for 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 MByte Floppy Disk Capacity
Software Compatibility

Sealed Environment

winchester Rellabllity

70 Msec Average Access Time

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

® The Storage Capacity of 16 Mini-

Floppies

* Built-in Back-up

e 170 Msec Access (AvQ)

e Software Compatibility

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

©BQ

drives

INTERNATIONAL

935 Camino Del Sur
Goleta, California 93017
(B05) 685-4546

Telex: 658 482



+12v

POWER __j

SUPPLY
l 34 PIN EDGE

~12v CONNECTOR
{PRINTER PORT)

DATA B

40 CONDUCTOR DAYAM
RIBBON CABLE - DATA 6

8-BIT
OUTPUT PATA 5

DATA 4
LATCH
— DATA 3

DATA 2
DATA 1

SWITCHES

ADD

RESS
DECODER LOGIC STROBE —#

(TO ALL SECTIONS}

e BUSY

% PAPER
UNIT SEL
FAULT

d B3

B2

B1

BO

3-STATE
INPUT
BUFFER

RS-232C 25PIN

PRESET SERIAL CONNECTOR

SENSE
SWITCHES

CTs

- DSR

TRS-80 EXPANSION CONNECTOR

3 STATE LEVEL

INPUT
PR PER SHIFTER co

- RI

3 STATE
INPUT
BUFFER

RTS

48T
OUTPUT LEVEL
LATCH SHIFTER

DTR

‘ RD
—[ CRYSTAL DATA LEVEL
== 5.0688MHz RATE UART SHIFTER
‘ GENERATOR
> i T0

AUXILIARY #1
EXPANSION CONNECTOR

40 PIN EDGE CONNECTOR

Figure 1: Block diagram of the COMM-80 I/O interface showing the interrelationship of the signals.
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datasouth announces...

THE TOTAL PRINTER PACKAGE!

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 offers all the features you need...until now.

The DS 180 matrix printer provides the total package of perfor-
mance features and reliability required for applications such as
CRT slave copy, remote terminal networks and smaii to mid-range
systems. Not a “hobby-grade™ printer, the DS180 is a real work-
horse designed to handie your most demanding printer require-
ments. And pricing on the DS180 is hundreds of dollars below
competitive units.

High Speed Printing— Bidirectional, logic-seeking printing at
180 cps offers throughput of over 200 {pm on average text. A
9-wire printhead life-tested at 650 million characters generates
a 9x7 matrix with true lower case descenders and underlining.

Non-volatile Format Retention—a unigue programming keypad
featuring a non-volatile memory allows the user to configure the
DS180 for virtually any application. Top of form, horizonta! and
vertical tabs, perforation skipover, 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 DS180 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 in the memory. If you need to recon-
figure for another application, simply load a new format into the
memory.

Communications Versatility— The DS180 offers three interfaces
including RS232, current loop and 8-bit parallel. Baud rates from
110-9600 may be selected. A 1K buffer and X-on, X-off hand-
shaking ensure optimum throughput.

Forms Handling Flexibility — Adjustable tractors accommodate
forms from 3"-15". The adjustable head can print 6-part forms
crisply and clearly making the DS180 ideal for printing multipart
invoices and shipping documents. Forms can be fed from the front
or the bottom.

If you would like more information on how the DS180’s low-cost
total printer package can fill your application, give us a call at
Datasouth. The DS180 is available for 30-day delivery from our
sales/service distributors throughout the U.S.

datascunin

computer corporation

4740 Dwight Evans Road e Charlotte, North Carolina 28210 « 704/523-8500



Text continued from page 46:

tional data bus). It contains a

software-programmable serial port
and an 8-bit parallel I/O printer port.
It has variable-address selection and
full RS-232C handshaking capability.
The variety of options makes for a

lengthy test when done manually.

The Test Sequence

As | previously mentioned, most
automatic testers consist of a
microcomputer and some front-end
interfacing hardware. In this applica-

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

other computer-control applications.

i

&

Photo 2: Test cables required to run diagnostics on a COMM-80 serial/parallel I/0 in-
terface. The cable on the top (from figure 3) connects the test-unit printer port to the
master-unit printer port. The 8-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
when the computer outputs data through the test-unit printer port.
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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
port, is coincidentally another
COMM-80 that is set at an address
different (hexadecimal 37F8) from the
test unit. When the test unit 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 170 capability.

There are four major tests in-
volved, and special cables are re-
quired to attach the test unit to the
master unit (see photo 2). When at-
tached, they appear as in photo 3.
The sequence of tests includes in
order: address decoding, TTL
(transistor-transistor logic)-level
parallel 170, RS-232C handshaking,
and serial I/0. A flowchart for the se-
?uence of test routines is shown in
igure 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 [/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 us printer output-
strobe pulse. Only the address-
decoder circuitry and the 74121
(IC16) strobe-pulse generator on the
COMM-80 board are involved. If a
test unit is set for an address of 37E8,



A Few Extraordi nary Products for Your 6800/6809 Computer

Dl =

Percom mini-disk systems start as
low as $599.95, ready to plug in and
run. You can'’t get 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 591K-bytes of random ac-
cess data on-line - controllers in-
clude explicit clock/data separation
circuit, motor inactivity time-out cir-

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

RiTH A
SRR PEER 4

From Percom .

Low Cost
Mini-Disk Storage
in the Size You Want

w pEPEEE
{

‘Im mnumm‘r H
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EXORciser* Bus LFD-400EX™ -800EX™ Systems

Printed wiring is easily soldered tin-lead
plating. Substrates are ?Iass epoxy. Pro-
totyping cards provide for power regula-
tors and distributed capacitor bypassing,
accommodate 14-, 16-, 24- and 40-pin
DIP sockets. Prototyping boards include
bus connectors, other connectors and
sockets are optional.

MOTHERBOARD — accommodates five
S$S8-50 bus cards, and may itself be

Versatile Mother Board, Full-Feature Prototyping Boards

plugged into an $S-50 bus. Features
wide-trace conductors. Price: $21.95
S§8-50 BUS CARD — accommodates 34-
and 50-pin ribbon connectors on top
edge, 10-pin Molex connector on side
edge. Price: $24.95.

S§S-30 BUS CARD — 1Y-inch higher
than SWTP I/O card, accommodates 34-
pin ribbon connector and 12-pin Molex
connector on top edge. Price: $14.95.

The SBC/9™. A “10" By Any Measure.

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

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

» Total compatibility with the SS-50 bus. Requires no changes to the

motherboard, memory or I/O.

« Serial port includes bit-rate generator. RS-232-C compatible with

optional subminiature ‘D’ connector installed. 10-pin Molex connec-

tor provided.

* Eight-bit, non-latched, bidirectional paralle! port is multi-address

extension of system bus. Spans a 30-address field; accommodates

an exceptional variety of peripheral devices. Connector is optional.
* Includes 1-Kbyte of static RAM.

» Costs only $199.95 with PSYMON™ and comprehenswe users

manual that includes source listing of PSYMON™

™ trademark of Percom Data Company, Inc.
* trademark of the Motorola Corporation.

Prices and specifications subject to change without notice.

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

Memory residency and outstanding software control of display format and
characters make this SS-50 bus VDC card an exceptional value at only $249.95.
Other features: .

¢ Generates 128 charac-
ters including all ASCI| dis-
playable characters plus
selected Greek letters and
other special symbols.

* Well-formed, easy-to-
read 7x12-dot characters.
True baseline descenders.
« Character-store (display
memory included on card.
* Provision for optional
character generato
EPROM for user defined'
symbols.
« Comprehensive users
manual includes sourc
listing of Driver software.
Driver — called WINDEX™

— is also available on mini- .
diskette through the Per- i
com Users Group.

{214)272-3421

PERCOM

Circle 43 on inquiry card.

PERCOM DATA COMPANY. INC.
211 N. KIRBY GARLAND. TEXAS 75042

Products are available at Percom dealers nationwide. Call toll-free,
1-800-527-1592, for the address of your nearest dealer, or to

order direct.
d 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
ADDRESS
TEST

|

PRINTER 1/0
AND

PROGRAM PLUG
TEST

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
switches and press a key.

Printer Port and
Programming Plug

Figure 3a outlines the hardware
necessary to test parallel I/O. On the

parallel I/O port for the printer and
one 8-bit option-select programming-
plug input port. The latter has no
physical connection to the serial
hardware, but is used to set serial-
communication options under soft-
ware control. With the interface set at

COMM-80, there is one full 8-bit hexadecimal 37E8 the programming

Text continued on page 58

Listing 1: BASIC program testing the address decoding of the COMM-80.

100 PRINT"************ ADDRESS CHECK AKX KA IR KR Ak XKW
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 14328,0

160 GOSUB 500

170 IF A$="@" THEN 180 ELSE 150

180 PRINT:PRINT"CLOSE SW1 ONLY"™ :GOSUB 510

190 POKE 14200,0

200 GOSUB 500

210 IF AS$="@" THEN 220 ELSE 190

220 PRINT:PRINT"CLOSE SW2 ONLY" :GOSUB 510

230 POKE 14264,0

240 GOSUB 500

250 IF A$="@" THEN 260 ELSE 230

260 PRINT:PRINT"CLOSE SW3 ONLY" :GOSUB 510

270 POKE 14296,0

280 GOSUB 500

300 IF AS="@" THEN 310 ELSE 270

310 PRINT:PRINT"CLOSE 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 AS=INKEYS$ :RETURN
510 PRINT"IF YOU HEAR A BEEP THEN PRESS AN @ KEY" :RETURN
2500 PRINT:PRINT:PRINT"PRESS ANY KEY TO CONTINUE TEST"
2510 IF INKEYS$<>"" THEN RETURN ELSE 2510

Listing 2: BASIC program testing the printer parallel port and programming plug of the
COMM-80.

10 REM COMM-80 DIAGNOSTIC PROGRAM

20 REM

30 REM MASTER UNIT SET FOR ADDRESS F8-FB

40 REM

50 pAaTA 0,1,2,4,8,16,32,64,128,255

55 FOR X=1 TO 10 :READ Z(X) :NEXT X

1000 PRINT:PRINT:PRINT"****%x%%* PRINTER PORT AND PROGRAMMING PLU
G TEST kkkkkkk®
1010 FOR X=0 TO 9
1020 POKE 14312,Z(X) :REM SET DATA ON TEST UNIT PRINTER OUTPUT
1030 S=PEEK(14312) :REM READ TEST UNIT PRINTER INPUT

1040 S1=INP(233) :REM READ TEST UNIT PROGRAMMING PLUG

1050 S2=PEEK(14328) :REM READ MASTER UNIT PRINTER INPUT

1060 IF S+S51+S2<>3*Z(X) THEN 1200

1070 NEXT X

1080 PRINT"PROGRAMMING PLUG AND PRINTER PORT CHECK OK"

1090 RETURN

1200 IF S2<>Z(X) THEN PRINT"BAD PRINTER OUTPUT PORT --- FAILED O
N ";Z(X);" DATA VALUE" :GOSUB 2500 :RETURN

1210 IF S1<>Z(X) THEN PRINT"BAD PROGRAMMING PLUG INPUT --- FAILE
D ON ";Z(X);" DATA VALUE" :GOSUB 2500 :RETURN

1220 IF S<>Z(X) THEN PRINT"BAD PRINTER INPUT PORT --- FAILED ON
";Z(X);" DATA VALUE"

1230 GOSUB 2500 :RETURN

2500 PRINT:PRINT:PRINT"PRESS ANY KEY TO CONTINUE TEST"

2510 IF INKEYS$<>"" THEN RETURN ELSE 2510



WordPro Plus”

Word Processing Software

Turn your Commodore CBM/PET™ computer
into a highly sophisticated word processing system

Everyone expected it would happen
sooner or later. . . with WordPro
Plus it already has! Now all the
marvelous benefits of an advanced
stand-alone wordprocessor are
available with the WordPro Plus
series of software and the systems
they create.

If you’ve already been shopping for
software in the crowded

word processing marketplace, you've
probably determined the features
you really want. You’'ll find
WordPro Plus has them, and more.

And if you haven’t begun to shop
yet, we urge you to compare,
because only by comparison will
you fully appreciate how complete
and sophisticated WordPro Plus
software really is.

WORDPRO PLUS
GIVES YOU THREE LEVELS
TO CHOOSE FROM

WORDPRO 1 PLUS is ideal
for hobbyists, students and
organizations who can benefit from
the advantages of a basic
wordprocessor without the program
refinements of a comercially
oriented system. WordPro | Plus is
recommended for use with the
CBM/PET 8/ 16K, C2N cassette
and interfaced printer.

WORDPRO PLUS
SOFTWARE IS LOADED
WITH THE LATEST
INNOVATIONS

Sophisticated systems programmed
with leading edge wardprocessing
features, WordPro Plus is a series

| of programs designed specifically

for use with thé¢ Commodore
CBM, PET computers, peripherals
and compatible typewriter quality
printers.

WORDPRO 3 PLUS converts
the CBM/2001 32K computer into
a highly sophisticated 40-column
screen wordprocessor. This
program incorporates the advanced
features considered important to
effective wordprocessing, including
nearly every entering, editing,
memory and printing feature
available today. WordPro 3 Plus is
recommended for use with
CBM/PET 32K (40-column)
computer, CBM Dual Disk Drive,
and a properly interfaced printer.

WHAT MAKES

WORDPRO PLUS THE
BEST?

Our research has shown that while
many wordprocessing packages
have comparable features to
WordPro Plus, nong ¢an surpass
Wordpro Plus’s EASE OF USE
AND FLEXIBILITY, Wordpra
Plus aperators need not be familiar
with computer commands or
functions. WordPro is easy to learn
for anyone wtih ordinary typing
skills.

| WORDPRO 4 PLUShas it ali!

With this program, you will have
everything you could want from a
wordprocessor. . .and then some.
WordPro 4 Plus includes every
feature found on WordPro 3 Plus,
but with the added advantage of an
80-column display screen. The 80-
column display simplifies text
editing and makes entering text in
columnar formats effortless. And
with a few simple keystrokes, you’ll
be able to visualize on the screen
exactly how your document will
look prior to printing it out.
WordPro 4 Plus is designed for use
with the Commodore CBM 8032
computer, CBM Dual Disk Drives,
and a properly interfaced 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 inquirles invited.

*CBM is a reglstered trademark of Commodore Business Machimes.

*WordPro Plus was developed by Steve Punter of Pro-Micro Software Lid., and is marketed excluslvely by Professionatl Software Inc,
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capabilities of the COMM-80. Figure 3a
shows an [/0 test cable that connects the
GND master and test units. Figure 3b shows a
PIN 7 [> b i
L eeper circuit that tests the address selec-
177 tion of the COMM-80.
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UCSD p-System* for the INTERTEC SUPE?BR/\IN@

With UCSD Pascal* and FORTRAN

UCSD p-System includes: operating system, editor, filer, library,
280 assembler, and documentation.

with Pascal
with FORTRAN

with Pascal and FORTRAN

NOESIS COMPUTING COMPRLIY

$ 400
450
600

615 Third Street, San Francisco, CA 94107
Telephone: (415) 495-7440

December 1980 ® BYTE Publications Inc

VISA/Master Card Accepted

*UCSD p-System and UCSD Pascal are trademarks of the
Regents of the University of Cailifornia
STrademark of intertec Data Systems
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WHY OUR WINCHESTER
HARD DISK BASED

SYSTEMS ARE PICKED BY

GROWING CONCERNS

Growing seasons. Those
fruitful times when firms
often find that their appli-
cations have outgrown
their systems. Yet the
costs of stepping up to a
minicomputer 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’ ACS8000-6
microcomputer family that’s loaded
with features which provide mini-
computer performance at affordable
microcomputer prices. The advanced,
proprietary double-sized single board
contains fully socketed and reliable
LS| circuitry that includes: the ZBOA*
CPU with high speed DMA; up to 208
KBytes of RAM; the sophisticated
floppy disk and Winchester hard disk
controller; six RS-232C serial and two
8-bit parallel ports; and an optional
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

*ZBOA 1s a registered trademark of Zslog. Inc

Circle 35 on inquiry card.

CP/M is a registered trademark of Digital Research. Inc.

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}*
OASIS} 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 details about

pricing or performance, call or write:

Altos Computer Systems,

2360 Bering Drive, San Jose, CA,
95131, (408) 946-6700, Telex 171562
ALTOS SNJ.

1-4 Users

System
Software |

CPU:
Z80A

Floppy
Disks:

.5Mb-2Mb |
And Cartridge

Tape Back-Up i/
Winchester Disk:
14.5Mb-58Mb

Packed with
Fresh Ideas

o

COMPUTER SYSTEMS

'DASIS 1s a registered trademark of Phase One Systems. Inc. @ 1980 Aitos Computer Systems
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Over the past seven Now we're making @8
years we've earned a name it easier for you to buy the .A; ysan

for ourselves by making the  best. Just dial Dysan direct CORPORATION
best magnetic media in the  TOLL FREE at 800/538-8150 5440 Patrick Henry Drive
business. Precision magnetic  or 408/988-3472 (in Cali- Santa Clara, CA 95050
media— Diskettes, Mini fornia) or contact your local B/ PEe AN

Diskettes, Diagnostic Disk- Dysan office listed below.

ettes, Rigid Discs, Disc

Packs, and Disc Cartridges !

— all certified to be 100% mgg:g ZS)T“D;/,‘TE'”' Our

error free both on-track Yy : By oSS
and between the tracks.

Precision magnetic

Call your local Dysan office:

Dysan Corporation
5440 Patrick Henry Drive
Santa Clara, CA 95050
408/988-3472

19600 Fairchild
Suite 150

\ ‘ Irvine, CA 92713
714/851-9462
\\ ; el 13201 Bell Red Road
Suite 205
’ Bellevue, WA 98004
9

206/455-4725

ODUR MESSAGE.




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 production COMM-80 under test with cables attached. A second unit
beneath it provides the computer with the necessary I/O capability to successfully inter-
face to both a serial and parallel port. This capability is also available using a Radio
Shack Expansion Interface with a RS-232C board installed.

Photo 4: Address selection during test. When the beeper is heard, the proper address
has been selected on the dual-inline plug switch.
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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 I/0 Test

The serial section of the COMM-80
incorporates a COMS016 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-language
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 continued on page 64



COMPUTER WARE

cauL oL FRee 4-800-528-1054

ATARI

800 (24K) soacsasnshactsan
4005 giamd sive 5 K 54 A Sim e
810 Disk Drive . . . ..........
8251PYINtEr i s enb's hli’s wos -
850/Interface o ye's mrrmns ey -
Star RAIDers! ws siw w4 il usiie nyw -
SoftWare \wifs u's 4t am '

Visicalc
Kurta Digitizer

MODEMS

Lexicon
LLEX- I 65 old 1 e nce o ah lve e

Novation
CAT

MONITORS

APF - 9" Monitor. . . ........
Sanyo - 9” Monitor .........

VIDEO TERMINALS
Hazeltine
1800 & v i ie oo eeee s
TA20)] apatatsik s (3 A-iac hoet bt R
Soroc
1Q120 . e o i e i e
1@ A0 e dim A ara wohie o
Televideo
912B. i i i
A C i = s w417 @ v ety £
G201l v e gl sk N R TN
QROAC B e e A P
ZEMItNI=rZ5= 11970 5. ble #100n Nl 6
PRINTERS
Centronics
730/SeMal s deasiala & 5 Al $650
730\ Parallel] s Hewd wes ook $598
73IAS Al Mt i nee bo e & mimim s $875
737AParalC (i Ak 25 ¢ o nhss $790
Diablo
UG | E T G- PR - Call
650 Ay o e 3108 el wular Call
Epson-MX-80 . ............. Call
NEC
SI5TON . o o AP A 1500, & o 0 e ' Call
55200 ke .40 = AR 5 N Call
Okidata - Microline 80 . ...... $545
Qume
5745 S et e i ke Gall
FEG = rryrr e S e e L Gall
Teletype
MOdeld0 ... vv i Gall
Model 43 w/Pinfeed . ..... $10095
Texas Instruments
810BasSiC. v ovveennnnnn $1516
810Loaded ............ $1724
B20 KSR BasiC . ......... $1732
820 KSR Package ....... $1916
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R T O T Y

COMPUTERS
ATIOS' ».sa.0be s aisa bie & & pe b 7iecs Call
Cromemco . ...,....... .... Gall
Northstar
HRZ 11-32K D (Assm) .. ... $2300
HRZ 11-32K Q (Assm) . . ... $2665
Zenith
Z-8948K «ivi i enannans $2210
DISKETTS
BASF

(Qty 10) $33
(Qty 10) $33
(Qty 10) $37

5%-0 Sector S/S D/D

5%-10 Sector S/S D/D

5%-10 Sector D/S D/D
Memorex

5Y%-10 Sector S/S D/D
Dysan

5%-10 Sector S/S D/D

5%-10 Sector D/S D/D
Scotch

5%-0, 10, 16 Sector

8"-0, 32 Sector

(Qty 10) $27

(Qty 10) $37
{Qty 10) $42

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

Experienced Equipment

Soroc 1Q 120
Tl 810 Basic

.. $1200

.. $500 Centronics 779 $600
Centronics 730  $450
Teletype 40

Comprint

2222E.Indian School Rd. Phoenix, Arizona 85016

Store Hours: Tues. - Friday 10-6 MST

Saturday 10-5 MST
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Have some
great
memories.

16K PROM boards.

W PROM card has 2708-type memory

W Quality board construction B 0-4 wait states
@ Address any 4K group to any 4K boundary
B Control up to 8 banks of memory B Fully
assembled and tested B PRICE—$300

(California residents add 6% sales tax)

Expandable 5 MHz RAM boards.
8—32K expandable RAM board uses TI 4044
memory runs at SMHz B Fast 250 ns access
time W Bank select M Address any 4K block to
any 4K boundary B Quality board construction

PRICE—8K—$175; 16K—$315; 24K—%$475;
32K—$620; 8K add-on kits—$135

{California residents add 6% sales tax)

Call or write Artec for details

34334
ARTEC ELECTRONICS, INC.

605 Old County Rd., San Carlos, CA 94070
Telephone (415) 592-2740
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START

FOR THE FOLLOW-
ING ADDRESSES:
F8, 78, B8, D8, E8

MANUALLY SET
ADDRESS SWITCHES

BEEPER SOQOUNDING NO
: |

ADDRESSING ERROR

STOP

TYPE “@" KEY AND
SET NEXT ADDRESS
ON SWITCHES

NO BEEN TESTED
WITH E8 AS FINAL
SET;ING

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

Listing 3: BASIC program testing the R5-232C handshaking signals of the COMM-80.

60 paTa 0,0,0,2,128,48,1,64,192,3,192,240

65 FOR X=0 TO 3 :READ A(X),B(X),C(X) :NEXT X

2000 REM THIS SUBROUTINE CHECKS THE RS-232 HANDSHAKE LINES

2002 REM THE DTR AND RTS SIGNALS ARE TIED TO RI,CD,DSR, AND CTS
2005 PRINT:PRINT:PRINT"*****%%* RS-232 HANDSHAKE SIGNAL TEST **
hkkkhn

2010 POKE 14312,0 :REM SOUND BEEPER

2020 FOR X=0 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 AND DSR ON MASTER
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 CHECK OK"

2110 RETURN

2200 PRINT" MALFUNCTION ON DTR OR RTS OUTPUT SIGNALS" :RETURN
2300 PRINT"MALFUNCTION ON RI,CD,DSR,OR CTS INPUT SIGNALS" :RETURN

Listing 4: BASIC program testing the serial input and output of the COMM-80.

50 DATA 0,1,2,4,8,16,32,64,128,255

55 FOR X=1 TO 10 :READ Z(X) :NEXT X

75 DIM N(16)

80 DATA 50,75,110,134.5,150,300,600,1200,1800,2000,2400
85 DATA 3600,4800,7200,9600,19200

90 FOR X=0 TO 15 :READ N(X) :NEXT X

2500 PRINT:PRINT:PRINT"PRESS ANY KEY TO CONTINUE TEST"
2510 IF INKEY$<>"" THEN RETURN ELSE 2510

3000 PRINT:PRINT:PRINT"****%%% GSERTAL, INPUT TEST ‘****k&xn
3010 POKE 14312,0 :REM SOUND BEEPER AT START OF TEST
3020 GOSUB 3500

3030 FOR B=0 TO 15
Listing 4 continued 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 splitamong
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 “‘Insoft Accountant”

WE GAVE IT ANEW 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 Il or Apple Il Plus with 48K RAM, 2 drives,
the Microsoft Z-80 Softcard™, DOS 3.3 and

a 132 column printer. We supply all i
programs, manuals and sample company
data files to get you up and rolling fast.

The deal of 19

EXACTLY WHAT IS IT?
This fully Integrated Business Software Package for 3365 inciudes:

® GENERAL LEDGER — Wil automatically post end of month transactions from A/R, A/P, and Payroll.
Prints detailled company and department reports, optional comparative financial statements with
current, YTD, budget, and last year (month and YTD) 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 — Comprehensive user manuals for each module with start up aids, 290 pages.

[0 APPLE Il 40 COLUMN SCREEN 3365 SiGNRACURE srpagh- - gl . . . BE - -« o - ERGES « o0
[J APPLE Il 80 COLUMN SCREEN %365 N M ettt eeeeeeaaeaneaaaaas
0O MICROSOFT Z-80 SOFTCARD™ 3320 AOr S S ettt e e

0O SINGLE DENSITY 8" VERSION 3365 TEIephone ...................................................
For machines such as ALTOS Visa or MC #

.............................................

Certified Check or Money Order. Visa and MC v.elcomed. Personal checks require 2 weeks to clear. At this price
software 1s sold as-is without support. Warranty imited to "good copies™ of disks. Sale is to end users only for use
on one computer. Call for sample reports. 80 column APPLE version requires SUP-R-TERM board or equivalent.

Apple |l CP/M Peachee Software and Microsoft are registered trademarks of Apple Compuater Inc Dhartal Research Retanl Scences, Inc. and Miceosoft Consunier Products. Inc . respectively

INSOFT CORPORATION

259 Barnett Rd., Unit 2 s Medford, Oregon 37501
503 / 779-2465
Clrcle 38 on Inguiry card,



Circle 72 on inquiry card.

SAVE MORE THAN 20%!
NORTH STAR — INTERTUBE — MICROTEK
ZENITH — RCA-COSMAC — ITHACA
THINKER TOYS — GODBOUT — SUPERBRAIN

The smartest computers at the smartest price

=

FACTORY ASSEMBLED & TESTED LIST ONLY
HORIZON-1-32K-00UBLE DEN 42695 41994
HORIZON-2-32K-DOUBLE DEN 3095 2274
HORIZON-2-32K-DUAD DENSITY 3595 2874
HORIZON-2-84K-QUAD +HARD DISK 8329 7148
HORIZON RAM ASSM SALEI 16K=4349 32K=4579
HORIZON RAM KIT SALE! 18K=4314 32K=4489
HORIZON OISK DRIVE SALE 00UB DEN  SALE! 315
NORTH STAR HARD DISK 18 Mb 4999 3939
HORIZON PORTS, PARITYS, EOGE CONNECTORS, ETC.

PASCAL FOR NORTH STAR ON DISK 199 190
PASCAL-PLUS 14, 18, or 36 DIGIT PRECISION 249
Powarful NORTH STARBASIC.The Best.................00s FREE
NSSE 1-22 & PO1 TERRIFIC PROGRAMS ONLY 10
NORTHWORO 294  MAILMAN 234  INFOMAN 384
ACA-COSMAC VP-111 99 GODBOUT SPECTRUM 289
MicroAngolo HI-RES GRAPHICS 1085 985
ITHACA FRONT PANEL COMPUTER B4K 3195 2895
2.8002 CPU CARD 18-bit ITHACA S-100 1059
ITHACA MEMORY 8/18-bit 64K 995 845
PASCALIZ+ THE SPEED KING 395 375
SEATTLE 8066 CPU 16 bit 558 RAM 16K 8/16 356
SSM KITS 2-80 CPU 221 VIOED BRD vB3 4Mhz 412
SYSTEMS GROUP RAM 64K A & T 4mHz 599
SYSTEMS GROUP RAM B4K BANK SELECT 789
ECONORAM XIV UNKIT 18K 279 248
CENTRAL DATA B4K RAM 685 599
DISCUSI2D A & T + CPIM 1198 938
THINKER TDYS HARD DISK 26 Mb 4995 3985
OISCUSI2+2 1.2 Mbytes A 3 T 1545 1259
TARBELL DISK CONTROLLER 0D 495 445
SUPERBRAIN 2995 2395
SUPERBRAIN QUAD DENSITY 3995 2995

ZENITH-HEATH Z-89 48K 2895 2299
INTERTUBE HI SMART TEAMINAL 8395 725
EMULATOR 4 IN 1 TERMINAL 895 725
ZENITH-HEATH SMART TERMINAL 995 739
CAT NOVATION MODEM 178 189
MICROTEK PRINTER 795 875
OIP-81 PRINTER FRICTION FEED! 499 425
ANADEX PRINTER DP-9501 1389 ANADEX DP-8000 865
MEC PRINTER Fast Typewriter Quality 2915 2799
SECRETARY WORD PROCESSOR The Best! 85 7
TEXTWRITER Nl Book Writing Progrsm 125 12
GOFAST NORTH STAR BASIC Speedar Upper 79 n
ASSEMBLER PLUS DISASSEMBLER ONLY! 39
A BASIC PROGRAM TRACER! + FANCY RENUMBERING 99
EZ-CODER Tranalotes English to BASIC 9 n
ECOSOFT FULL ACCOUNTING PKG 315  MICROSTAT 225
BOX OF OISKETTES 29  EZ-30 280 TUTORIAL 25
Which Computars ars BEST? BROCHURE................... FREE
North Ster Documentation refundable wiHRZ 20

ORDER 2 or more COMPUTERS. . . .BIGGER DISCOUNTS
YES WE WILL BEAT OUR COMPETITION'S PRICE!
FACTORY ASSEMBLED & FACTORY WARRANTY

AMERICAN
SQUARE COMPUTERS

KIVETT DR » JAMESTOWN NC 27282
(919)-889-4577
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Listing 4 continued:

3040
3050
3060
3070
3075
3080
3090
3100
3110
3120
3130
3140
3145
3150
3155
3160
3170
3180

GOSUB 3600

PRINT"CHECKING ";N(B);" BITS PER SECOND"

FOR X=1 TO 10

OUT 251,2(X) :REM LOAD MASTER UNIT WITH OUTPUT DATA
IF B<5 THEN GOSUB 3950

S=INP(234) :REM READ TEST UNIT STATUS REGISTER

S1=S AND 56 : REM MASK OR,PE, AND FE

IF S1>0 THEN 3800

IF S AND 128=0 THEN 3850

D=INP(235) : IF D<>Z(X) THEN 3900

NEXT X

NEXT B

RETURN
PRINT:PRINT:PRINT"****&%%%
POKE 14312,0
GOSUB 3500
FOR B=0 TO 15
GOSUB 3600

SERIAL OUTPUT TEST ******%®

:REM SOUND BEEPER AT START OF TEST

Listing 4 continued on page 64

START

FOR Z(X)=0,1, 2, 4,
8, 16, 32, 64, 128, 255

SET _Z{X)} VALUE ON
TEST-UNI
PRINTER-OUTPUT PORT

ts

MASTER-

UNIT PRINTER-INPUT

PORT=Z(X)
?

NO

|

PRINT "TEST UNIT
PRINTER OUTPUT
PORT BAD-FAILED
ON DATA BYTE" Z(X)

I

1S
TEST-UNIT
PROGRAMMING-

PLUG INPUT NG
=Z(X) |
?
PRINT "TEST UNIT
PROGRAMMING PLUG
INPUT PORT BAD-
FAILED ON DATA
BYTE™ Z(X)
g | !
TEST-UNIT
PRINTER-INPUT NO

PORT *Z (X)
P

|

PRINT "TEST UNIT

PRINTER INPUT PORT
BAD-FAILED ON

NEXT DATA BYTE" Z2{X)

Zix)

I—

1S
THIS THE
LAST Z(X)

VALUE
?

YES

‘ EXIT ’

Figure 5: Flowchart showing the sequence of operations of the parallel I/O test pro-

gram.
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INTRODUCING

EMumM

The trouble with video terminals today
is that most of the low-cost models just don't
have the performance to handle your tough
applications. And the few that do are usually
not compatible with your existing system. But
now, Intertec has resolved this age old
dilemma with the introduction of its new
Emulator™ Video Terminal.

The $895* Emulator™ performs exactly
as you command. With the depression of just
a few keys, Emulator users can select
terminal control codes of any one of four
popular video terminals. The Lear-Siegler
ADM-3A. The Soroc 1Q-120. The DEC VT-
52. Or the Hazeltine 1500. Incredible! It's like
having four terminals for the price of one.

But, best of all, not only does the
Emulator replace these terminals, it outper-
forms them by offering enhanced user-
oriented features. Features that those other
terminals just don't have - at any price.

Standard Emulator™ features include: a
sharp, crisp 12" non-glare screen with a full
24 line by 80 column display. Twin RS232C
serial ports - one for the host computer and
one for your printer. Four separate cursor
control keys. A separate 18 key numeric pad.
Keyboard selectable baud rates and operating
modes. And, a host of visual attributes.

No matter which dumb or smart terminal
you're using today, don't buy another until you
check out our new Emujator™. You'li get the

performance of four terminals for the price of
one. And you'll probably save hundreds of
dollars over the price you paid for your last
terminal. Plus, you'll get unparalleled relia-
bility, nationwide service and quick delivery.
Call or write us today for all the details.
Intertec terminals are distributed worldwide
and may be available in your area now.

INTERTEC

2300 Broad River Rd, Columbia, SC 29210
(803) 798-9100 TWX: 810-666-2115

*Quantity one - Dealer inquiries invited.
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CHOOSE...

Choose an Apple Desk

A compact bi-level desk ideal for an Apple
computer system. This 42"’ x 31%" desk comes
with a shelf to hold two Apple disk drives. The
top shelf fot your TV or monitor and manuals
can also have an optional paper slot to accom-
odate a printer.

Choose a Micro Desk

Gat your micro computer off the 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 cutouts and adjustable RETMA
rails. Choose a stand alone bay or a 48", 60",
or 72" desk model in a variety of colors and
wood tones. A custom rack is available for the
Cromemco.

Choose a Printer Stand

The Universal printer stand fits the:

Centronics 700’s  Diablo 1600’s & 2300’s
Dec LA 34 T.l. 810 & 820

NEC Spinwriter Okidata Slimline

Lear Siegler 300's Anadex 9500°s

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

ELECTROMNIC EHETEM_E-
FURNITURE

cCoOmMPAand

17129 S. Kingsview Avenue

Carson, California 90746
Telephone: {213)538-9601
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Listing 4 continued:

3190 PRINT"CHECKING
3200 FOR X=1 TO 10
3210 ouT 235,2(X)
3220 IF B<5 THEN GOSUB 3950
3230 S=INP(250)
3240 S1=5 AND 56
3250 IF S1>0 THEN 3800

3260 IF S AND 128=0 THEN 3850
3270 D=INP(251)
3280 NEXT X
3290 NEXT B
3300
3310
3500
3510
3520
3530
3600
3610
3800
3850
3900
3950

RETURN

our 232,0 :0UT248,0
OuT 234,228 :0UT 250,228
RETURN

OUT 233,B+B*16
RETURN

FOR A=0 TO 60

:0UT 249,B+B*16

";N(B) ;" BITS PER SECOND"

:REM LOAD TEST UNIT WITH OUTPUT DATA BYTE
:REM READ MASTER UNIT STATUS REGISTER

:REM MASK OR,PE, AND FE

:IF D<>Z(X) THEN 3900

PRINT:PRINT:PRINT"TEST COMPLETE"

:REM RESET MASTER AND TEST UNITS
:REM SET BOTH UNITS FOR 8 BITS,
REM EVEN PARITY AND 1 STOP BIT

:REM SET EQUAL BAUD RATES

PRINT"STATUS BIT ERROR":GOSUB 2500 :RETURN
PRINT"NO DATA RECEIVED":GOSUB 2500 :RETURN
PRINT"WRONG DATA RECEIVED" :GOSUB 2500
:NEXT A :RETURN

:RETURN

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

Text 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 from the UART and resets
the DAV line. Similar 1/O-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 easily
Text continued on page 70




YOU WILL FIND
WHAT WE DID!!

Specifications KG-12C Input Signal: 1.0+0.2V P-P
composite Video sync.

negative, fully compatible.
Input Impedance: 75 ohms
CRT: 12", 90° deflection
CRT Color: Green P31 phosphor
Video Amplifier Bandwidth: 18 MHz
Display Format: 25 lines of 80 characters
Scan Frequency: Horizontal—15.75 KHz Vertical—680 Hz
Power Requirement: AC 117 voits 50/60 Hz
Size: 11%" high x 12%"’ wide x 12’ deep
Weight: 16 Lbs

GREEN mMONITOD N

CRY WiTH PHOSPHOR p L]

CGREEN) mMakEs
! AND SHADOK SCREEN
HUCH Siak

IMAGE
R MITH
R 1Y

BMC INTERNATIONAL(USA), INC BMC INTERNATIONAL

SUITE 600, UNION BANK BLDG., No. 27, 5-CHOME, TANIMACHI, HIGASHI-KU,
11222 LA CIENEGA BLVD,, INGLEWOOD, CA90304 OSAKA 540, JAPAN CABLE “"BMCINT’ OSAKA
TEL (213) 641-4588 TLX 182379 BMC USA ING PHONE: OSAKA 768-7791 TELEX: 64930 NISEMIC
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: heavy duty industrial
uality boards —best overall specs in TEST UNIT RS—232 DIAGNOSTIC CABLE MASTER UNIT

the industry, finest components and DB-25 CONNECTOR DB-25 CONNECTOR
workmanship, IEEE standard for L {81) CTSB7) )
$-100 bus.

GJTS(BO) DSR(B6} @

RI(B4)
<F—
<3 €D(BS5) ‘
~5 DSR(BE)

Guaranteed to operate with Cromemco,
North Star and most other S-100 systems. <3 CTS(BT7)

All manuals include applications programs
in BASIC. DIP switch selectable port base
address.

5 1D RDJ\E
A/D MODULE - 0
Dependable high-speed analog-to-digital <G —2]
conversion. 12-bit precision. 32 single- AR AR
ended input channels, or 16 true differen- <3 -<3]

tial inputs. High-speed sample and hold
amplifier. 25 psec conversion time. Preci-
sion analog multiplexer. Vectored inter- Figure 6: Schematic diagram of the RS-232C interconnection cable between the master
rupt capability. Optional instrumentation and test units

amplifier with gain from 1 to 1,000. )
AIM-12, standard input module with
instrumentation amplifier .. 9725

AIM-12B, input module only . .. $635 NOTE:
AIM-11B, 11-bit precision module . $575 A{X) = TEST UNIT OUTPUT
SETTING

D/A MODULE
Foulr independent c?gng_ttels for digital-to- SET TEST UNIT DTR INPUT READING
analog conversion. 12-bit precision over .
full 0° to 70°C range. Jumper selectable A U SR e B
outputs. Binary or 2's complement digital COMBINATIONS: INPUT READING
inputs. Flexible bit-mapping jumpers allow (EOCE 8% W, (B
compatibility with any existing I/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

banetrr replacement. Read or write time
y

NO

|

PRINT "MARLFUNCTION

directly from 1/0 port. Vectored interrupt ON DTR O
capability, e P NEXT AIX) R e uTPUT
CLK-24 s nhmi e« $250

PRINT "MALFUNCTION"
ON RI, CD, DSR

OR CTS INPUT

ALSO AVAILABLE: Industrial control out- iy

ﬂut current module, 4-20 mA — $395,
onvolatile CMOS memory, 250 nsec, 4K
n&tes with battery backup — $395.

aK CMOS memory — $590. 16K CMOS
memory — $990. Thermocouple compen-

sation modile — $350. SIGNALS®
California; add 6% tax. COMBINATION
Money back guarantee. 10-day trial. OF QL"E’c:gN
OEM and dealer inquiries invited. ?
END
system reliability/system integrity
DUAL SYSTEMS CONTROL CORP. Figure 7: Flowchart showing the sequence of operations of the RS-232C handshaking

1825 Eastshore Hwy., Dept. B
Berkeley, CA 94710 (415) 549-3854 fest.
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SERIAL INPUT TEST

FOR N(B) DATA RATES s

50, 75, 110, 134.5, 150, 300,
600, 1200, 1800, 2000, 2400,
3600, 4800, 7200, 9600,

AND 19200 BITS PER SECOND

SET_TEST UNIT AND MASTER
UNIT TO THE SAME
DATA RATE

SET TEST UNIT AND MASTER
UNIT TO: 8-BIT WORD,
1 STOP BIT, EVEN PARITY

NEXT B l

FOR Z(X) DATA BYTES=0, 1,
2,4, 8,16, 32, 64, 128, 255

OUTPUT Z(X) DATA BYTE
FROM MASTER UNIT
TO TEST UNIT

READ TEST-UNIT
STATUS REGISTER

1S
TEST-UNIT
DATA=INPUT BUFFER ™
FULL AND NO
ERROR FLAGS
?

NO

PRINT

“STATUS BIT ERROR"

READ DATA AVAILABLE I

Is
TEST-UNIT
INPUT-DATA BYTE >

=Z(X)
?

NO

PRINT

“WRONG DATA RECEIVED"

NEXT X

HAVE

10 DATA BYTES

BEEN TRANSMITTED
?

1 EXIT )

HAVE
ALL 16 DATA
RATES BEEN
CHECKED

NO

Figure 8: Flowchart of the sequence of operations of the serial input and output tests. Figure 8 continued on page 68
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Figure 8 continued from page 67:

SERIAL OUTPUT TEST

FOR N(B) DATA RATES s

50, 75, 110, 134.5, 150, 300,
600, 1200, 1800, 2000, 2400,
3600, 4800, 7200, 9600,

AND 19200 BITS PER SECOND

SET TEST UNIT AND MASTER
UNIT TO SAME DATA RATE

I

SET TEST UNIT AND MASTER
UNIT TO: 8-BIT WORD,
1 STOP BIT, EVEN PARITY

I

FOR Z(X) DATA BYTES®
0,1,2 4,816, 32
64, 128, 255

NEXT B

OUTPUT DATA BYTE FROM
TEST UNIT TO MASTER UNIT

|

READ MASTER-UNIT
STATUS REGISTER

[
MASTER-
UNIT DATA - INPU

NO
BUFFER FULL AND NO
ERROR l
FLAGS
? PRINT
“STATUS BIT ERROR”
READ DATA AVAILABLE I
MASTER-
UNIT DATA-INPUT NO

BYTE*Z(X)
?

PRINT
"WRONG DATA RECEIVED"

AVE
10 DATA BYTES
BEEN TRANSMITTED

‘ EXIT ’

RATES BEEN
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NEVER UNDERSOLD!

That's right, if you can find o lower price in this magozine for any of the items listed in this ad, we wlll reduce our price
below our competitor's price. See each box below to determine how much EXTRA we will cut off of THEIR price I we're not
lowest. Please consider the competitor's shipping charges, OUR SHIPPING 1S FREEI*

FLOPPY DISKETTES
& SUPPLIES

IF YOU CAN FIND A LOWER PRICE IN
THIS MAGAZINE ON ANY OF THESE
ITEMS, DEDUCT $.30 FROM OUR
COMF;!TITOR'S PRICE, THAT'S OUR
PRICE

Call For Quantity Discounts

PRINTERS

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

HARDWARE

IF YOU CAN FIND A LOWER PRICE IN
THIS MAGAZINE ON ANY OF THESE
ITEMS, DEDUCT 3% FROM OUR COM.
PETITOR'S PRICE, THAT'S OUR PRICE!

Navalion CAT Modem $145
Novation D-CAT Modem

Paper Tiger IDS-440G . $939 e asenony

Paper Tiger IDS-460G $1193 Shugart 35¢r Drive

Anadex DP-8000 $855 Pertec or MPI 40tr Drive

Anadex DP-9500 $1395 Lobo Drives CALL
Matchless Drives CALL
Percom Doubler $209
Percom Seperator $27

Verbatim Diskettes (box of 10} PRICE!
5% MD525-01 sott.10or 16 $26.50
5%~ MD577.01 quad soft. 10or 16 $33.00
8" FD34-1000 soft $30.00
8" FD32-1000 hard $30.00
8~ FD34-8000 dauble density saft $44.00
8" FD32-8000 double density hard

Printwheels (specify style) 11-810 Basic $1625
Q Diab,
ume or Ziable Centronics 737 $825
Labels . NEC 5500 D w/ Bidrctnl Board . . .$2695 AlIM-65 Computer 375
o et S NEC 5530 . .. $2595 11-99/4 Compuler $925
VISTA Daisey Wheel Printer $1834 (s:oli‘om(i:o CO"‘P“';" Sy;'ems Bds E:tt
Ribbans ymtec Computer Boards
7
Dioblo Hy Type | Qume 5/45.5/55 : CALL Mountain Hardware Boards CALL
Dlablo Hy Type Il Escon IBM Interface .$595 o e §11
Qume Sprint
Centranics 2ip Pack
MANY OTHERS

Call far Other Hardware

Call For Other Printers

4636 Park Granada

SPEC)
Calabasas, Ca. 91302 Wou AL #2
|
:ri":D?s-b fo:“",,,e"’r":ur
you ?a,. b 33:';’5'
DISKETTES AnY, 'O VERBAT)
cose for ES AND o plastic libro'x

$5.00
TOTAL 104 o5

Alphs SPECIAL #3
B ' A It you purchas APPAR
'J B NEWDOS/80 for ame regu::I
price of $149.00
'l]'a HB we will glve you 10 VERBATIMm

DISKETTES AND lastic lj
o o plastic library

FREE
TOTAL $149.00

SPECIAL #6

SOFTWARE DEALS. .if you want
to purchose any softwore (in
cluding Utilities. Operoting
Systems. Gomes. Bulsness Pro.
grams etc.) we will
outomatically deduct from 10%
to 40% off the regulor retoll
price

For phone orders CALL:

(213) 883-8594

*FREE shipping on all orders over $20. Visa and Master Card occepted. All never undersold offers good os supply lasts. Please add 2.00.for all COD orders. Please call for items not listed. We glad-
ly answer ony questions on all of our hordware. software. and supply needs. Quanttity discounts available. School purchase orders accepted. Pleose remember 1o tigure competitors shipping and

handling charges when arriving at never undersold price.
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MORE THAN EVER IN THE MICRO-

N EED ED COMPUTER INDUSTRY.

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

HOW TO START YOUR OWN SYSTEMS HOUSE
6th edition, March 1980

Written by the founder of a successful systems house, this fact-
filled 220-page manual covers virtually all aspects of starting and.
operating a small systems company. It is abundant with useful,
real-life samples: contracts, proposals, agreements and a complete
business plan are included in full, and may be used immediately by
the reader.

Proven, field-tested solutions to the many problems facing the
small systems house are presented.

From the contents:
* New Generation of Systems Houses * The SBC Marketplace
Marketing Strategies ® Vertical Markets & IAPs ¢ Competetive
Position/Plans of Major Vendors ¢ Market Segment Selection &
Evaluation » Selection of Equipment & Manufacturer « Make or Buy
Decision e« Becoming a Distributor * Getting Your Advertising
Dollar’s Worth * Your Salesmen: Where to Find Them ¢ Product
Pricing ¢ The Selling Cycle ¢ Handling the 12 Most Frequent Objec-
tions Raised by Prospects ¢ Financing for the Customer ¢ Leasing
$36 No.10 * Questions You Will Have to Answer Before the Prospect Buys o
- Producing the System ¢ Installation. Accaptance, Collection ¢
Documentation e Solutions to the Service Problem ¢ Protecting Your Product ¢ Should You Start
Now? ¢ How to Write a Good Business Plan e Raising Capital

HOW TO BECOME A SUCCESSFUL COMPUTER CONSULTANT
by Leslie Nelson, May 1980

Independent consultants are becoming a vitally important factor in
the microcomputer field, filling the gap between the computer
vendors and commercial/industrial users. The rewards of the
consultant can be high: freedom, more satisfying work and doubled
or tripled income. HOW TO BECOME A SUCCESSFUL COM-
PUTER CONSULTANT provides comprehensive background infor-
mation and step-by-step directions for those interested to explore
this lucrative field:

¢ Established consulting markets ¢ How to get started ¢ Itemized
start-up costs ¢ Are you qualified? e Beginning on a part-time basis
¢ The Marketing Kit ® Should you advertise? ¢ Five marketing tips
s48EX PUBLISHING ¢ Getting free publiclty e How much to charge® When do you need a
- contract? ¢ Sample proposals ® Which jobs should be declined *
$28. No. 16 Future markets * The way toreal big money * Avoiding the legal
pitfalls » How consultants' associations can help you * The National Register of Computer Con-
sultants ¢ How others did it: real-life sample cases * and much more.

HOW TO BECOME
A SUCCESSFUL

COMPUTER
CONSULTANT

by LESLIE NELSON

FREE-LANCE SOFTWARE MARKETING _ 3rd edition, June 1980

Writing and selling computer programs as an independent is a
business where ® you can get started quickly, with little capital
investment ® you can do it full time or part time ¢ the potential
profits are almost limitless. Since the demand for computer
software of all kinds is growing at an explosive rate, the conditions
for the small entrepreneur are outstanding.

This manual wlll show you how to sell your own computer programs
using these proven techniques: * direct to Industries ® through
consulting firms * through manufacturers of computer hardware
* in book form e mail order ® through computer stores. It will
show you how to profitably sell and license all types of software
ranging from sophisticated analytical programs selling for thou-
sands of dollars, down to simple accounting routines and games for
personal computers.

The book will guide you step by step through the process of
No. 32 marketing, advertising, negotiating a contract, installing software,
training users and providing maintenance and support. It also contalns sample software contracts
that have been used In actual software transactions. Also inciuded are tips on how to negotiate with
alarge corporation, ways of avoiding personal liability, techniques for obtaining free computer time
and hints on how to run a free-lance software business while holding a full-time job.

FREE-LANCE
SOFTWARE
MARKETING

hy
B KORITES

KERX PUBLICATIONS

$30.

ESSEX PUBLISHING CO. Dept. 2

285 Bloomfield Avenue ¢ Caldwell, N.J. 07006

Order books by number. Send check, money order (U.S.$), VISA or Master Charge #.
Publisher pays 4th class shlpglng. For Air Mail shipping add $2.50 per book in USA and
Canada, Sg 00 In Europe, $8.00 elsewhere. N.J. residents add 5% sales tax.

O No. 10 0 No. 16 O NO. 32 [0 Check enclosed [0 Credit card
Name

Address

City State .Zip —

Card #

For faster shipment on credit card orders call (201) 783-6940 between 9 and 5 ‘Eastern time.
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Text continued from page 64:

send it at a rate that can be digested.
The UART's function is primarily cer-
tified by the conversion/transmission
and reception/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 entire test, automatical-
ly checking thirty-two data rates,
takes 39 seconds.

You might ask, as an afterthought,
why [ 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 data-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.
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NOW THE SOFTCARD CAN
TAKE YOU BEYON

D THE BASICS.

VASEE = ST Sl ] =

i ""j.ql-":-- -—:A_h\:_ P ,_,._..L.J,ME_JT'“ Fy ¥} By Sl R

You probably know |
- about the SoftCard—our |
- ingenious circult card that
converts an Applell®intoa
Z-80%® 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. OF e o

FORTRANAND 3
COBOLTO 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-80

A complete ANSI-standard FORTRAN (except
COMPLEX type), with important enhancements. The ex-
tremely fast compiler performs extensive code

lerpf
I r'.p Jre '
typically execute 2-
times faster than with
- Apple FORTRAN.
FORTRAN is easy to
fearn if you know BASIC,
and the package in-
cludes a huge library of
floating point, math,
and I/0 routines
you canuse in all
your programs.

C(0BOL-80

Virtually the only choice for
serious business data processing.

It's ANSI 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.

SoftCardis a trademark of Microsolt. Applellis aregistered trademark of Apple Com-
puter, Inc. Z2-80is aregisterad trademark of Zilog. Inc. CP/Mis aregistered trademark
of Digital Research, Inc.




And now for the per

Introducing 7 data-shield-
ing improvements from
Verbatim for greater disk
durability, longer data life.

Improvements to protect
your data from head-to-disk
abrasion. Improvements to
shield your data against loss
due to environmental condi-
tions. Improvements that'll
deliver a longer lifetime of
trouble-free data recording,
storage and retrieval than
ever before possible.

It's all made possible
by Verbatim, with these
improvements:

1. A longer-lasting lubri-
cant. Our new lubricant is
more resistant to diffusion, to
protect against data-destroy-
ing head-to-disk contact.

2. An improved liner.
Our new liner cleans and

+ 1980 Varhigim Corporation

PR
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DD 32:4000- 843

removes debris better. It also
enables more lubricant to
reach the recording head,
protecting against head wear.

3. A thicker, more dura-
ble coating. Our disks have
a more uniform oxide coating
for more adhesive and co-
hesive strength. We've also
made it thicker; providing
10% more protective lubri-
cant and an optimized signal
resolution for the new record-
ing heads.

4. Advanced polishing
techniques. Our burnishing
makes our disks uniformly
smooth, for better data trans-
fer, less head wear.

5. Reinforcing hub rings.
All Verbatim disks are avail-
able with hub rings to aid in
registration, eliminate slip-
page, reduce errors, and give




better alignment repeatability.

6. Testing standards that
go far beyond industry stand-
ards. Every Verbatim disk
meets or exceeds the most
demanding of IBM, Shugart,
ANSI, ECMA and ISO stand-
ards-because we insist on
Verbatim being the industry
standard of excellence.

We analyze raw materials
down to their molecular con-
tent. We subject every coating
batch to more than 70 chem1-
cal, magnetic and electrical
tests. Two separate test groups
employ life-cycle tests using
more than 400 disk drives
from every manufacturer. And
we conduct “worst case” test-
ing of every bit of every byte
of every track of every single
disk. All to insure that Verba-
tim disks always pass the ulti-

Circle 47 on inquiry card.

formance of a lifetime

mate test: satisfying you.

7. A 100% Error-Free
Certification that means
more than just“100% error-
free” Our certification isn't
based on random sampling,
or statistical averaging. Rather,
it's based on extensively test-
ing every single disk. So we
can state that our disks really
are 100% error-free, and back
it up with a one year warranty.

“Try new Verbafim for the
performance of a lifetime.”




Product Review

Dungeon Campaign

Gregg Williams, Editor

One of my favorite games for the Apple Il 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
full 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 1-keystroke commands (U, D, R, L,
and J) to move your explorer group (shown as a red
square) up, down, right, or left (J for 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; | will not tell you about these others to give
you the surprise of discovering them. Combat 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 with the single exit
blocked off (the maze is randomly created for each
game). At first, 1 thought there was no way to leave the
maze and win the game. But, in a later game, 1 discovered
a “magic carpet” treasure that can be used only once to
take your explorers over walls. This is an indication of
the sophistication of this seemingly simple (but always
enjoyable) game.m
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Photo 1: A partially explored maze in Dungeon Campaign. The
red and green squares in the middle of the display are the ex-
plorers and a group of zombies, respectively, that are about to
do battle. The thick white lines denote a stairway, while the
light blue square near the bottom represents a hazard of un-
known kind (at the moment).

At a Glance
Name versions supplied in each
Dungeon Campaign package)
Type Computer

Low-resolution color
graphics game

Apple Il or Apple II Plus,
with 32 K bytes of
memory (16 K bytes for

Manufacturer cassette Integer BASIC
Synergistic Software version)
5221 120th Ave SE
Bellevue WA 98006 Documentation

(206) 641-1917 Instruction sheet plus in-
structions in program
Price
$15 cassette, $17.50 disk Features

Sound effects through

Format Apple II speaker
Cassette tape or 5-inch
disk Audience
Game enthusiasts of all
Language ages (simple enough for

Applesoft and Integer children)

BASIC versions (both




The best
news since

CPM...

customizable
full screen

editing

Chm Make On the Screen Become
The 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 will
appreciate that you can easily edit 10 times faster than with a
command editor. Since VEDIT is customizable, it adapts to
your applications and preferences, instead of requiring you
to adapt to it.

VEDIT 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 tab positions.
Heath HB/HE9 TRS-80 Model | Function keys for character delete, line delete
Super Brain TRS-80 Model Il and allowing line spliting and concatenating.

Text movement is very easy using a text

Most other CP/M Systems with register.
CRT or Memory Mapped Displays. Flexible command mode allows global

search and substitute, repetitive editing

' FULL
S

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 automatically perform Read/Write for
files larger than available main memory.

Tabs settable 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 Customize the Fastest Editor for
Word Promrnlnu. C-Basic, Fortran and

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
microcomputer, the 8080/Z80 or Z80 code version, and disk
format required.

Standard Package: Disk and manual........... $110
Manual: Price refunded with software purchase $ 15
PIICEON V-100z 24 X 80 Video display board . . .$445

VISA and MASTER CHARGE Welcome.
Attractive Dealer Terms.

Compuview Products, Inc.

618 Louise / Ann Arbor, Michigan 48103 Call Anytime - (313) 996-1299

Circle 48 on inquiry card.
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SUPER

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 MULTI-KEY,

{BM/370 users have VSAM (Virtual Storage Access Method) to
provide fast, flexible keyed-access to their data. Now SUPER
KRAM (Keyed Random Access Method), from United
Software of America, gives Apple and Pet users the same
flexibility, substantially increasing the processing power of the
Apple and Pet.

Until SUPER KRAM the only “random access” capability in
the Apple and Pet consisted of a crude form of “relative
record” processing. While this is usable for very simple
applications, it falls far short of the needs of today's business
and analytical applications. Using SUPER KRAM records
may be processed by any one of multiple “Key" values, which
may consist of any kind of data: numbers, letters, special
characters, etc. Even Apples’s long-awaited DOS 3.3 doesn't
have anything like this!!

KRAM™2.0 Regular Features

o Written in 6502 machine code
Basic compatible

e Create/Open a dataset

e Put record by key

e Add & delete records by key

e Getany record by Full/Partial key

e Access by any key in as little as
.2 sec. (.1 sec. with Corvus disk)

e Supports multiple disks

« Read next or previous record

o Dynamic space allocation

e Dynamic space reclamation

¢ Dynamic index compression

e Files never need reorganization

e Compatible with language systems

KRAM™2.0 Only $99.95

APPLE / ATARI

“Precise, humanized, well documented an excellent value” are the applauds being given

APPLE WORLD & eauiuu

3-D
ANIMATED
COLOR
GRAPHICS

Written in machine code.

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

= UNITED
== SOFTWARE
OF
AMERICA

Telex 640055

750 3RD Avenue,
New York NY 10017
(212) 682-0347

DEALER INQUIRIES INVITED

KRAM is a trado mark of Linied Software of America.

The Program made famous on National TV!

APPLE WORLD turns your Apple into a sophisticated graphics
system capable of creating animated three-dimensionat color
images, projecting them in true perspective on the screen, rotate
them, move them closer, further away, and many other exciting and
imaginative things.

Draws objects with 65,000 points per side.

A powerful screen-oriented text editor is included to facilitate
image formation. This program was recently featured on Tom
Snyder's Prime Time Saturday TV Show and is now availabie for
sale.

APPLE WORLD'S powerful editor is so easy to use that Children wili
love it. You can now “sketch” your dream house, boat, car, or

fantasy empire. Then view it as it would be seen from 10,000 feet, or
you can ZOOM in until the screen is filled with a doorknob. You
could then go inside and move from room to room examining

furniture placement as your screen rotates within the room. Images
or specific parts of images can easily be saved to disk or printer.

Does all this sound like science fiction? You won't think o after you
have visited Apple World.

Introductory Price $59.95

36 page manua!l included

For 48K Apple Il or Plus with Disk



By Ken Germann

You've Asked For It, Now You Got It!

quickest and most powerful access method for serious Apple and Pet
MULTI-INDEX, functions, as well as increasing processing speed.

SUPER KRAM’S™ Added Features

¢ MULTIKEY SUPPORT — Allowing simultaneous access to a KRAM

file by more than one key field.

¢ HI-SPEED READ — This feature allows increased I/0 speed up
to 60% faster during processing of SUPER KRAM read
next, read previous, put and delete requests.

¢ IMPROVED INDEX ARCHITECTURE — Allowing faster
index séarchers and more efficient disk space utilization.

® INTEGRATED BASIC COMMANDS — Allowing SUPER
KRAMt commands to be coded in-line with Basic, providing
easier usage of KRAM than ever before.

® USER-SPECIFIABLE BUFFER POOL — Allowing the user to
specify how many KRAM files are allowed open at one
time; will support any number of KRAM files.

SUPER KRAM™ Only $175

e LOGICAL RECORDS (KEYS MAY BE NON-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 totally compatible with SUPER KRAM

Requirements

Apple & Pet requirements - KRAM 2.0 and SUPER KRAM

are designed to work with both Apple II's, Disk Il, and Corvus
Systems 10 Megabyte Winchester Disk, and Commodore's
2040, 3040, and 8050 Disk units. KRAM 2.0 and SUPER KRAM
require 32K/48K Apple and a least on disk drive.

(KRAM 2.0 requires Integer Basic in ROM). KRAM and
SUPER KRAM work on any 40/80 column 16K/32K Pet.

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

by Paul Lutus

Watch colorful butterflys, birds, tly across your Apple or Atari
screen with true 3 dimensional perspective. Have rocket ships
fly out at you in this incredible high speed graphics package.
3-D SUPERGRAPHICSTw is a 6502 machine language program
that will intertace to your Basic or machine language
programs or games using simple "DOS-like” commands.
Features include:
e Simple image entry through editor
e Objects up to 256 points per side
* Uses all hi-res colors
* Allows mixed colored text &

graphics for prompts and captions
® Translates on 3 axes
® Individual axis scales
¢ 21 different commands
® Rotate object by 1.4° to 360° increments at machine speeds

For 48K Apple Il or Plus with
Disk 11 $39.95 for disk

For ATARI 800 with 40K memory
(disk optional) $39.95 for tape

-

FOR COMMODORE 16K/32K COMPUTERS

DATABASE MANAGEMENT SYSTEM — A comprehensive,
interactive system like those run on mainframes! Six moc'ules
comprising 42K of programming allow you to; create. edit, delete.
display, print, sort, merge. etc., etc. - databases of up to 10.000
records. Printer routines automatically generate reports and labels
on demand. 60 pages of concise documentation are included.
Requirements - 16-32K PET and 2040 Dual Disk (érinter

CERUGRE) [ 50 e T T T e OST $125
OTHER SOFTWARE Stock Analyzer ........ 22.95
MOGIOEQEY oot imiem pusny 14.95
APPLE COMPUTERS  space latruders
Super Space wars . ...... $ 995 (“Best Game of 1979") ..$19.95
States & Capitals ... .. 9.95 Jury/Hostage............ 9.95
Moving Point Kentucky Derby/Roulette  9.85
Average ................ 19.95 Alien 1.Q./Tank .......... 9.95
Stock Options ........... 24.95 Tunnelvislon/Maze Chase 14.95
FiNANCE aspaiom pasmacenss 12.95 Submarine Attack ...... 9.95
BoNds emastrittes po45n 12.95 Battle of Midway ......... 7.95
Laser Tank Battle.. .. ... .. 995
COMMODORE PET S ———— 1495
Stock Options . .......... 24.95 Baseball ................ 9.95
FiNamnc els s b b b4 sdinn's g 12.95 Super Startrek....... .. 14.95
Bonds ..... s 'y W b A 1295 PET MusicBox.......... 29.95



' Product Review

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 allies 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

MName
A Stellar Trek

Type
High-resolution color
graphics game

Manufachurer
Rainbow Computing Inc
3719 Reseda Blvd
Northridge CA 91324
{213} 349-5560

Price
$24.95

Format
5-inch floppy disk

Language
BASIC

Computer
Apple I with 48 K bytes
of memory, with Apple-
soft foating-point
BASIC, and a color
display

Documentation
Photocopied, 8% 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-80° COMPATIBLE COMPUTER

WITH HIGH DENSITY COLOR GRAPHICS!

LNW RESEARCH introduces the LNW80, a high performance color computer,
compatible with the TRS-80TM Model I. The fully integrated LNW80 is

a sophisticated and versatile microcomputerwith the following powertul
features.

COMPATIBLLITY

Hardware and software compatible to the Radio Shack TRS-80TM Model I
computer, provides the widest software base of any microcomputer.
cassette interfacoc; expansion bus

DISPLAY
Quality upper and lower case display.

Two modes of color graphics, high resolution graphics, 384 x 192 in
eight colors - higher density than the Apple II' Low density color
graphics of 128 x 192 are also available in eight colors.

High resolution - black and white graphics - of 384 x 192 mixed with
text and TRS-80TM standard graphics.

Reverse video: composite video, RF cutput,

PERFORMANCE

The LNWB0 utilizes the fast 2-80A microprocessor which executes at a
speed of 4 MHZ - over twice the speed of the TRS-80TM Model I.

LNW80
PC BOARD $ 8 9.9 5

EXTERNAL DATA SEPARATDR

o SYSTEM
NEW it EXPANSION

SOME SOLDERING AEQUIAID A$' 69"5 [;‘s::lol::: U:L

SERIAL RS232C/20mA HO
FLOPPY CONTROLLER
32K BYTES MEMORY
PARALLEL PRINTER PORT
DUAL CASSETTE PORT
REAL-TIME CLOCK

SCREEN PRINTER BUS
ONBOARD POWER SUPPLY
SOFTWARE COMPATIBLE
SOLDER MASK SILK SCREEN

Ask about our : Keyboard

LNW o
RESEARCH

LNW RESEARCH 3183-E ARWAY AVE COSTA MESA CA 02626 714-562-8946 ﬁ o
. S—— Add 83 VISA 1'
g MRt | LA (G
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a
fo the wise...

IMM technology has developed a new innovative memory board with your
future in mind. This compact static memory will operate in your present® bit,
S-100 system with built-in flexibility to handle 16 bit transactions when you
are ready for it.

Sound engineering and common sense were the basic ingredients in our
design parameters for the IMM-816. Yourmneeds were our guidelines. The
end result is a reliable memory with remagkable features at competitive

prices.
* EULAL l*EEE@UMHLL&\WLE * OPERATES IN 8 or 16 BIT S-100 SYSTEMS
A * LOW POWER 525 EMQii«erTQ * IEEE OR NON IEEE SYSTEMS
3 ol ) ENT) * PHANTOM LINE ENABLE
MODEL |M|v|;a16 ! WALl STATE ENABLE OPTIONS (0-2)
Sl " * MWRT/PWR OPTION
’ N S
b p 0~: K »L‘/
F *' i . .b‘ o
,-_ - Oum $ '-“-? ? " ’ -
;: o g S roe
| I - “ * ’ - . . “w-a &
k.l:.' u :’ <« K K < . - ., [ e v L'\ i
...'I o o - ‘;b ' Y A“. ,] ’ o ’ []
v, S I -"é-" : £/, g = :
s W 5)1 / S - SRR oy tj ‘ v . y
“w» —. a D ..' A% e :0 s ","' s L
2 Mo":’;:o?;; yice “‘Sﬂ'a‘n,., s é r;f::a L4 8 o > 3 f ' / P. 2 .
4 R midaa o 2 W P <3 Sy < B
My [ " "-‘o.'n_ . e Rk - & ¥ - o V] ; L "v:c’::: - ] .'nl"l
¥ .;>W - ) 2 ~ p ~ w - e ‘ n.:“:: & K ;, 5':4
e e, _ P con . 3 i~ ) 3
: e hdnre — ~ o el fo sl qarn . . - & 0 ; il ] ‘
- J TS Y ~ R~ Ao, | o~ { o BB i,
Ml Imes ! b - — - Gy gy i J e o n ‘e F“-_'»‘ .1
are buffered to one low il 2 Teeesde s e 3‘.]_' ‘ 4
power Schottky TTL load. Our R - Tea—— =
memory can coast at 3MHz or zip along at a fast consists offa y ! b BT ,

4 MHz clip. All functions are DIP switchselectible
without wire jumpers. We used high quality parts
such as the Augat face-grip, low profile sackets to
assure maximum component retention.

If vour system employs Bank Select operation, our
Memory Manager Card (Model IMM-900) may be
used to emulate virtually any bank sclect format
currently in existence; ie. Cromemco, Alpha Micro,
Horizon, etc. The memory management card

simple /0 pori, switch

selectable to any8 bitaddress. Datais

wiitien to 8 IEEE extended address limes

(A16-A23) to set the desited active bank.
IMM 816K-45
IMM 816K-25

IMM 816A-45
IMM 816A-25

2MHz KIT
4MHz KIT
2MHz Assembled & Tested
4MHz Assembled & Tested:

IMM 900K KIT

IMM 900A Assembled & Tested

Charge Cards are accepted

m
Ee .V, E.V
mERL IR

N
"4 B 24125 Lamay Street

Balinlelialialaliall Canoga Park, California 91306 @ (213) 887-5737
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BW-2630
Battery Tool

BW-2630 $19.85*
BT-30 $ 3.95*
BT-2628 $ 7.95*

BW-2630 BATTERY TOOL

The new BW-2630 is a revolutionary battery
powered wire-wrapping tool. The tool operates
on 2 standard “C” size NiCad batteries (not
included) and accepts either of two specially
designed bits. Bit model BT-30 is for wrapping
30 AWG wire onto .025" square pins ; BT-2628
wraps R26-28 AWG wire. Both .produce the
preferred “modified” wrap.

Designed for the serious amateur, BW-2630
even includes both positive indexing and
anti-overwrapping mechanisms - features
usually found only in industrial tools costing
five times as much. Pistol grip design and
rugged ABS construction assure performance

and durability. In stock at local electronic *

retailers or directly from
OK Machine & Tool Corporation
3455 Conner St., Bronx,N.Y. 10475 U.S.A.
Tel.(R18) 994-6600 Telex 125091

Minimum billings $25.00.add shipping charge $2.00
New York State residents add applicable tax

g i

Circle 51 on inquiry card.
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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 information on the quadrants sur-
rounding the one currently occupied by the Enterprise, with the
displayed quadrant in the center. In the space below the display
you are given some messages and enter your commands.

T AT CTIE
FIRING{PHOTO NUNBER! £

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 possible).

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 clear.

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).

Circle 52 on Inquiry card. =y




The Perfect Fit

The Micromodem |l 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 Il and another Apple Il, a
terminal, another microcomputer, minicomputer or
even a large time-sharing computer anywhere in North
America. The Micromodem Il has unique automatic
dialing and answer capabilities which further increases
the communications possibilities between the Apple |l
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 Il consists of two parts. One part
includes the printed circuit board which holds the
Micromodem I, ROM firmware and the serial interface.
The board plugs directly into the Apple Il 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 Il 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 Il datacomm
system is a Microcoupler which connects the
Micromodem board and Apple Il to a telephone line.
The Microcoupler 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 |l is completely compatible with
Bell 103-type modems. Full and half-duplex operating
modes are available as well as speed selectable
transmission rates of 110 and 300 bps.

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

(DHayes

Hayes Microcomputer Products Inc.
5835 Peachtree Corners East, Norcross, Georgia 30092 (404) 449-8791

™ Micromodem |l is a trademark of Hayes Microcomputer Products, Inc.
*Apple Il is a registered trademark of Appte Computer Inc.
The Micromodem |l can also be used with the Bell & Howell computer.

Hayes Microcomputer Products, Inc

Microcoupler




For The

$99 GENERAL

The Micro Computer General 85
FOR USE IN:

° OEM Industry ° Laboratory
° University ° Home

The General is a 45" x 6" single board micro
computer, ideal for industrial control applications
as well as for dedicated test monitoring systems,
communication subsystems, small scale data
processing and front end processing. Through its
advanced design, it is adaptable for data logging,
data acquisition, prototyping and experimenting.

Program development is facilitated through the
General’s “Expeditor” system monitor. The Ex-
peditor has specialized commands for automatic
baud rate selection — uploading and download-
In? which speed up development and cut down on
“hidden” program costs. An optional 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 dlmenslons — 4.5" x 6” EXPEDITOR — 2 K SYSTEM MONITOR
° 8085 A CPY ° Automatic Baud Rate
¢ 4 Level programmable interrupt Selectlon (50-9600 Baud)
o 3 Priority Interrupts * Downioading — from a computer that
. 2 Non-maskable Interrupts supports an assembler. This will enable
256 Bytes of programmablg rbnemor); the user to develop programs on a time
(elxr;‘)angab:e A boarc(i:lo 2 i Y'“,:’h sharing service, a larger computer, and
g.'"g:y L.u‘ci-uam CoCMESHagiY gownlosd directly to the Ram of the
. eneral.
2K Bytes of EP ROM — expandable Uploading — Develop programs on the

¢ gg %eg;;dra';;:b?ey'g:rauel 1O Hnes General and upload them to a computer

orts) that supports a dlsk drive for program
Bit memory mapped port storage.
* Programmable 14 bit binary counter
and timer controlted through the
system software
¢ Software compatible with the 8080

Tb-ﬁ GENERAL MCG-85 $99.00 Hex Keypad and Display  $69.00
Kit
Srhe GENERAL MCG-85 $13500 2 KBasicinRom $59.00
{Assembled & Tested)
2 K Expansion Rom $30.00 2K Assembler &

Disassembler $40.00
2 K Expansion Ram $30.00 Expeditor Monitor Listings $29.00

(Manual Form)

Send centified check (reguiar checks require 2 weeks to ciear) or charge to Visa or Master
Card. Add $3.00 shipping. 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

BYTE Publications Inc
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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.

BYTES Biis

Five copies of presentation

Call for Papers

The Software Engineering
Technical Committee of the
IEEE Computer Society is
soliciting papers for the
Software Engineering Stan-
dards Applications Work-
shop on August 18 thru 20,
1981, in San Francisco, Cali-
fornia. Suggested topics in-
clude the selling of stan-
dards, process standardiza-
tion versus product stan-
dardization, unrealizable
standards, standards en-
forcement, factors in stan-
dards selection and tailoring,
effectiveness of standards
and the case against stan-
dards.

proposals are requested;
they should consist of a
750-word summary. Final
papers should be approx-
imately 3000 words. Mail
proposals by January 26,
1981. Acceptance notifica-
tion and author kits will be
sent by March 30, 1981.
Send proposals to E Bersoff,
CTEC Inc, 7777 Leesburg
Pike, Falls Church VA
22043. For additional infor-
mation, contact Robert M
Poston, EAI, 185 Mon-
mouth Pky, West Long
Branch NJ 07764, (201)
229-1100.®



BASIC SOFTWARE LIBRARY

an_ . ] Unl =11

i Growini
WHY Pay hundreds of dollars for Software that does Not work when WE offer the BEST
available Software for only a few dollars a program. And what is better OURS WORKS!

We have over 100,000 in circulation since 1975 and we are still around and That's more than Anyone else can say. We

used to sell hundreds of programs individually, the programs in Volume X were sold for several years at over $10,000,
in Volume Il for over $6,000 but a few years ago we decided to promote software to the mass public and it was an

instant success.
For Homeowners, Businessmen, Engineers, Hobbyists, Doctors, Lawyers, Men and Women
Vol. 1$24.95 Vol. 11$24.95 Vol. Il Voi. IV Vol. V Vol. Vit = Vol. IX vol. X
Business & Anmimals Four  Binomial Beam $39.95 $9.95 $9.95 $19.95 $19.95 $69.95
Personal Astronaut Chi-Sq Conv. Billing Bingo Andy Cap 1040-Tax Auto Intro.
Bookkeeping  Bagel Coseft. Filter inventory Bonds Baseball Cypher A/R
Programs Bio Cycle Contidence 1 Fit Payroll Bull Compare Balance Hurrtrac AP
Cannons Conhdepce 2 Integration 1 Risk Enterprise Contid 10 ) Mer Inv
Bond Checkers Correlations Integration 2 gchedule 2 Football Descrlp Checkbook Lorana Check
Building Craps Curve Intensity Shipping Funds 1 Ditter Map Assets
Compound Doglight Difterences Lota Stocks Funds 2 Engine Instol 78 Navlgate Payroll
Cyclic Golf Dual Plot Macro Switch Go-Moku Fourier Omega Bal Sh
Declsion 1 Judy Exp-Distri Max. Min Jack Horse Deprec 2 Patterns P/L
Decision 2 Line Up Least Squares  Navaid Vvol. Vi Lite Intagers Radar Year End
Depreciation  Pony Paired Optical $49.95 Loans Logic APPENDIXC RDF Data Base
Etticient Roulette Plot Planet Mini-Ledger Mazes Playboy Tax Up
Flow Sky Diver Plotpts PSD Payroll Poker Primes Favorites Baslc St
Instaliment Tank Polynomial Fit Rand1 A Poput Probal
Interesi Teach Me Regression Rand 2 Inventory Profits Quadrac
mvelsxmsms G an g:::lz ggn’:w Tren  Peprec. Qubic S‘“’ Bav?n Almost every single program
ortgage . Newm t on 2 . A . .
Optimize JEK. T.Distribution  Stars gedaer s AR included in these volumes will run in
Srds; Llnu; enp‘alredl ??ck : Savings Roulette every Computer system that
ert Tree Ms. Santa ariance riangle SBA Santa tes in Basic. A f h
: 3 Vol. Vil ¢ operates in Basic. A few changes
t N Variance 2 Variabte i % 5 J
Ratarn 1 NoolNoel XY o ° Vactor $39.95 TeTECETOR | | may be required for some Basics but
Return 2 Nude ag«m Steel most of these changes are covered in
Schedule 1 Posce TN APEEREHA Waproc o one of the Tables and Appendices
Games & Santa's Sieigh Utility —a included in Volumes Iif, V, Vi,
Pictures Snotlapy VIil, and X.
Virgin APPENDIX B g
Volume VI — Disk programs are
5 5 compatible with TRS-80 disk basic
‘SPECIAL BONUSx 15% discounts on single purchase of full set The sk programs nVolumas VL. Vil and Xaro
written in aslc an sk Extende
by December 3 1 St, 1 980 Microsoft Basic. Other programs written in 8K
. Basle.
Inconditional Money Back Guarantee. — ]
dd $1.50 per volume handling, all domestic shipments sent U.P.S. except APQ and
0. Box which go parcel post. Foreign orders add $6.00/volume for air shipment and KEMCO’ LTD,
ake payable in U.S. dollars only.
VAILABLE AT MOST COMPUTER STORES .0, BErEL eI AT 28005
taster Charge and Bank Americard accepted. Sales HOT LINE 1-804-798-1147
wur Software is copyrighted and may not be reproduced or sold. IN GERMANY IN HOLLAND

Ing. W. Hofacker, GmbH
Holzkirchen, W. Germany

Nanton Press B.V.
Bilthoven, Holland

Inlike others we have NOT raised our prices in five years
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YOU'’RE RIGHT!

KEYED FILE ACCESSING

Is essential to develop effective application
programs under CP/M® for your 8080/Z80 machine.
Your on-line, Iinteractive systems demand the
performance that only a professional keyed file
accessing package can offer. fast random and
sequential access to data by key vailues, on-line
additions and deletions to your data files.
elimination of lengthy sorting procedures.

BUT WHICH ONE?

Feature MICRO B+™ The Other One
* Random Access by Key YES YES
* Wild Card Search YES YES
» Key-Sequential Access YES YES
» Multiple Keys YES YES
* Automatic Space

Reclamation YES YES
 Eliminate Overfiow Files YES NO
o Maximum Number of Entries 65,5351 10.000
 Eliminate Index File

Reorganization YES NO
» Guaranteed Optimal Index

File Structure YES NO
* Maximum Disk Accesses To

Reach Any of 10,000 Entries 3 ?
¢ Duplicate Key Vaiues YES?2 NO

132,767 for the source code versions.
Source code versions only.

IT"SOBVIOUS, GETMICRO B+™

And search an index of over
10,000 key values in less than one
second on a floppy disk system!

Product Review

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 Temple 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 kill Morloc the Mad before sunrise to prevent
the destruction of Hagedorn, a village under Morloc’s
rule. The format 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.

Assembly Language Version ...$260.00
Specify MICROSOFT™, CBASIC™, PL/I-80™. S-BASIC™

Basic Source Code Version ..$195.00
Specify MICROSOF™ Basic or CBASIC™

Shipping $2 USA / $5 Forelgn
We accept VISA and MASTERCARD

DEALER INQUIRIES INVITED
2606 Johnson Drive

WR m Columbia, MO 65201

Making Micro’s work like Maxi’s (314) 445-3304
© 1980 Fair Com

CP/M and PL/I-80 are trademarks of Digital Research
MICROSOFT is a trademark of MICROSOF, inc.
CBASIC Is a trademark of Compiler Systems. Inc.
S-BASIC is a trademark af Topaz Programming

December 1980 © BYTE Publications Inc

At a Glance
Name Language
Morloc’s Tower BASIC
Type Computer

Graphic role-playing
Adventure game

Manufacturer
Automated Simulations
Inc
1988 Leghorn St
Mountain View CA
94043
(415) 964-8021

Price
$14.95

Format
Cassette (also available
on floppy disk)

Radio Shack TRS-80
(plus versions for Apple
I and Commodore PET)

Documentation
Sixteen-page booklet, 5v2
by 8V; inches (14 by 21.5

cm)

Audience
Game enthusiasts (10
years or older)

Circle 54 on inquiry card.




EXCITING NEWS FOR INVESTORS WITH TRS-80 32K DISK-BASED SYSTEMS!

Standard & Poor’s proudly announces

. STOCKPAK,
a unique software and data system

to help you meet your investment goals

STOCKPAK not only delivers a “stand-alone” Port-
folio Management System but also gives you the soft-
ware for Standard & Poor’s monthly Common Stock
Data Service (available to TRS-80 owners on a sub-
scription basis). With STOCKPAK and the Data Ser-
vice you command one of the most powerful and
versatile investment tools available.

Here’s How STOCKPAK Will Help You:

A 900 COMPANY DATA BASE SERVICE

Monthly Data Service subscribers receive a diskette
containing 30 vital financial items on 900 of the most
widely traded stocks (S&P “500” and 400 NYSE, ASE
and OTC issues). Accompanying this monthly diskette
is an Investor’s Newsletter highlighting important fi-
nancial news and investment strategies, with sugges-
tions for maximizing the usefulness of the system.

STOCKPAK SELECTION SYSTEM

The heart of STOCKPAK is a powerful, analytical
stock selection tool which enables investors to choose
stocks which meet their investment criteria. For exam-
ple, you may wish to select only those oil and gas stocks
with price/earnings ratios of less than 7 and yields of 6%
or more. Once a group of stocks has been selected, you
can store it as a separate data file for continuing use.

REPORT WRITER

You can define the report formats you would like to
see on those stocks meeting your investment objec-
tives. Hundreds of calculations and ratios that you
define can be sorted, averaged or totalled, and dis-
played on video screen or optional printer.

like aWall Street professional.

PORTFOLIO MANAGEMENT SYSTEM

Now you can effectively evaluate and manage your
own stock portfolio of up to 100 securities 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” decisions.

HOW TO ORDER STOCKPAK
STOCKPAK is designed exclusively for TRS-80

users with 32K business systems with two mini-disk
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 for $200 an-
nually, or from the order form provided in the basic
package you purchase from Radio Shack.

Standard & Poor’s Corporation
25 BROADWAY, NEW YORK, NY 10004 (212) 248-3994/3374
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The game is similar to conventional Adventures in that
there are several treasures in the Tower, 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 the 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 the player's character, and the two small
rectangles are treasures. Information on the status of the game
and the player is given on the right-hand side of the 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 of their
games. B

* CRYSTALWARE »

Hires graphics Crystaisanics - sopfiistication...Crystal is-whalis happefling in fantasy dnd science ficlion games! Tited ¢ texi 6ar‘n§?~z'ahd wordy
manuals? Have y&u been looking.for games which are ditferent each time you play? We offer youthe results.of thtee y€ars ot testing andresearch;.what,
we bellebe t¢ B the finest gam@s available anywhere for'the Apple Computer.

HOUSE OF USHER: — Wander threwgh a hauntea hodse. Rooms and
scenery in 15 color lo-res graphics. Wa offér a $100.00 prize to the first
person- to solve the mystery. Over 200 monsters, wbjects, and perils.
$24.95

GALACTIC QUEST— Crystalsbnics: hires graphiciz the (ltimatespace
adventure. Vegan warships attackcandyire in real timelsimulation. Lang™
-on and tradewithover B4 star systemns.in 3 gayaxles. Allow 6,%2 houts for
play. $24.95

SUMER — Fravel back thraugh fi/rie to ancient Sumeria In ifie middle
‘Bast. Yod arg giv,éfn' 10 years asiing o restore this kingdom ta prosperi-
ty. Plant, warjsconsuit the astrologers - very hard to beat!  $19.95

LASAR WARS — Crystalsdnick: hires grdbhics - protect the piaget earth
from<-full scale alien invasion. Over thrae typgs of invading craft and,
hundreds of approach simulations. The game speaks for itself. . '$29.95
WORLD WAR Hll — CrystalSoRlgs - Hired graphids./{oryou war game
freaks, this is it! [ran and Iraq ; nuclear missiles - hirgs.3 scesen bat-
tiefleld sdemolition squads(-janks . strqfegy..Ctjstom designed fortwe,
arm chalr generals. Savae the:world from nuglear holocaust! $29.95

BENEATH THE PYRAMID — Crystalsonios - hires graphics - brand new!
Explore the pyramids and mjles of winding secret tunnels beneath them.
Enter at the Sphinx and findethe hidden treasure’chamber. Aitin Rires
with very aggressive monsters and many many perils To win you mus!
find the golden cat and your way outt! $29.85

for Apple 48K with disc

Please send all correspondence to P.O. Box 206 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 1.2M
bytes), the Vector 2800 (2M bytes with 91 msec average access time),
or the Vector 3030 (32M bytes with 34 msec average access time).

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 multiple 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 ; .
rewriting or converting Economy Sized Computers

software and data. Our now come in small,
advanced software develop- medium and large

ment tools reduce de-
velopment time dra-
matically. And since

we have such a wide
range of models,we help
you make more sales.

All 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 infor-
mation, write Vector,
31364 Via Colinas, West-
[ake Village, CA 91362. . )
Or call 213/991-2302. Economy Sized Computers
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' Konan presents Hard Disk Control, Tape Control, and : Ly T
b \ Serial I/0 Boards for 100 computers. Konan, known . " )
throughout the indystry, for its leading, innovative: Pt .
guaranteed controllers for S100 systems; does it again, - 3 S
Now, it offers you: more Qt the expanded capabxlﬂies you " Ve
o need’ R &

First, there’s Konan's complete line of hmd ch,k- mass . \ 1 5
storgige subsystems and controliers, These high rehabﬂity sl . ; ; o
: ] ; . .* . products include the SMCIOO™ storage module (SMDof o g ’
fLsk =y v CpC 9760 intertace) hatd disk coritroller.for the S100 Bys, &) 216 1] - i
‘ S .. . DATHOO Winchester type hard disk tape backup con-., P e R s
ToUA s rollers the HARD TAPE™ systern,and the new KNX- 500M™ . v« S oGy ety S
¥ vn, .hamd disk controller which s sottware cornpatible with e i 3 "
: et . Alpha. Micro. AM-500*, Also, coming sogn: Shugart™™ ° " oo/ 0" on s
) . ... " technology mini hard disk cotitroller. cmd 9 track, reel to Tt et Fesar :
. ... reeliapecontroliet. T s

T T Now, Konen introduces OCTOPLUGWl and OMNIPOR'I’rM , ANy YR G T
LN o ..+ twonew serial /O boards. OCTOPLUS™, the-8-port hoatd, _ o
e oo '~ offersarealtime clockandtullintermptcontroLAndthelb AR, e
N ST *port OMNIPORT™ offers you . an -efficient, econorpical . -~ *
——ni e el U hoard wiere morémmaponsa:eneeded e G R, S e
With these and other quality products, Konan shows *»
- - - againthatwhenit comesto S100 systems,itisdefinitelyin ._,»,,' C
} R ,  conjrol.(And all gt attractive OEM. and dealer prices.)

AR .. For complete infarmation, call Konun s diregt, tollfreein: 72 PG S ' X
: vy torrna‘uon hnbs 800-528-4563. ° » A

. . 7" Orwiie o Konan Coporation, 1448 Notth 27th Avenue, - ° ' . Y
' . Phdenix. AZ 85009, TW/TELEX 9109511552 LR

£ » 3 .>, v, ® -

*Alpha Micro AM-500 is a trademark of Alpha Micro Systems,

y .. IN.CONTROL, SMC- 100, HARD TAPE, KNX-500, OCTOPLUS, and
. OMNIPOR’I‘ are trademarks of Konan Corporation.
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Product Review

Odyssey: The Compleat Apventure

Harold Nelson, Editor

One Friday afternoon recently, 1 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.

SYNCHRO-SOUND

L SOROC Technology
10120 569900
10140 $99900

/ ADDS W‘».
Regent 25 20

\795‘m pe——r

TELEVIDEO

’ﬁ 1 ﬂumﬁh

N\ Data Terminals

Model 912 $82500
Model 920 $89900

We carry a full line of: ADDS, LEAR-SIEGLER,
HAZELTINE, QUME, TELETYPE, DEC,
FLORIDA DATA SYSTEMS, TEXAS INSTRUMENTS

SYNCHRO-SOUND enterenises, inc.

The Computer People PHONE ORDERS. CALL:

193-25 Jamaica Avenue New York—212/468-7067
Jamaica, N'Y. 11423 Los Angeles-213/628-1808
Chicago-312/641-3010
Dallas-214/742-6090
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Photo 1: The island on which the Odyssey game begins. The
crosses indicate villages containing markets where you can pur-
chase supplies and equipment for your journey. The human
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). The 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 Compleat Computer
Apventure Apple II with 48 K bytes
of memory and Integer
Type BASIC
High-resolution color
graphics game Documentation

Sixteen-page 52 by 8V2
inch (14 by 22 ¢m) staple-
bound pamphlet in-
cluding a tab?e of con-
tents listing the various
aspects of the game.
Some directions, hints

Manufacturer
Synergistic Software
5221 120th Ave SE
Bellevue WA 98006

(206) 641-1917

Price and questions are in-
$30 cluded in the program.
Format Audience

Almost anyone with suf-
ficient time

5-inch floppy disk

Language
BASIC
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“SPECIALIZING IN PRINTERS
AND CRT’S”

Orange Micro

RADIO SHACK
CENTRO N ICS 737 ( LINE PRINTER IV
Word Processing Print Quality

* 18 x 9 dot matrix; suitable for word
processing ¢ Undertining ¢ proportional
spacing e right margin justification e serif
typeface ¢ 50/80 CPS e 9%" Pin
Feed/Friction feed e Reverse Platen e
80/132 columns

CENTRONIC 737-1 (List $995) $Call

EPSON MX80

EPSON MX80

Low-Priced
Professional Print Quality

* 9 x 9dot matrix * Lower case descenders
e 80 CPS » Bidirectional, Logic seeking ¢
40, 66, 80, 132 columns per line ¢ 64 special
graphic characters: TRS-80 Compatible e
Forms handling » Multi-pass printing ¢ Ad-
justable tractors

(List $645) $Call

OKIDATA MICROLINE SERIES

TRS-80 Graphics Compatibility

e § x 7 dot matrix ¢ 80 CPS « 80, 132
columns — 64 shapes for charts, graphs &
diagrams ¢ Double wide characters ¢ 6/8
lines perinch * Up to 3 part copy ¢ Friction
& pin feed » 200 M character head warranty

OKIDATA MICROLINE 80 (List $800) $599

BASE 2

The Hobbyist Printer With The Most Features

» Graphics * Tractors/Friction Feed » 2K
Input Buffer « RS-232 Serial, Centronics®
Parallel, IEEE-488, 20 ma » TRS-80 Cable

option » 100 CPS ¢ Fast form feed » User
L programmable character set ¢ 64, 72, 80,

4 - 96, 120, 132 Columns/line ¢ Expanded
w characters ¢ Automatic skip-over-perfora-
V/ tion e Horizontal & Vertical tabs ¢ Pro-
grammable vertical line spacing ¢ intel
8085 Microprocessor — over 40 software

commands
(List $699) $649

TOLL FREE

(800) 854-8275
CA, AK, HI (714) 630-3322

At Orange Micro, we try to fit the right printer to your application.
Call our printer specialists lor free consultation.

BASE 2 800B

MALIBU

The Small Business Printer;
Letter Quality & Speed.

e ¢ 10 x 9 dot matrix ¢ Letter quality print;
'mm,u Lower case descenders ¢ High speed; 165
CPS, Bidirectional, Logic seeking ® Wide
carriage, Adjustable tractors to 16" e
Vertical forms control ¢ Variable line spac-
ing * User programmable character set ¢

Dot Resolution Graphics

MALIBU 165 (List $2495) $2195

ANACOM
Low Cost, High Speed, Wide Carriage

* 9 x 9 dot matrix * Lower case descenders ¢ Wide carriage o
Adjustable tractors to 16" ® 150 CPS, Bidirectional, Logic Seeking

ANACOM 150 (List $1350) $ Call

EPSON TX80

e 5 x 7 dot matrix ¢ 125 CPS * Double wide characters ¢ Dot
resolution graphics & 64 special graphic characters ¢ 6/8 line per
inch e Vertical forms control ® Adustable tractors ¢ Heavy Duty —
Highly reliable

EPSON TX80:. . (List $799) $Call

THE SMALL COMPUTER PRINTER by Brent Weston

This Hllustrated booklet provides the information you need about today's small
printers. There are many printers available, each with different teatures and
capabilities. The Small Computer Printer will gulde you In determining which
printer best fits your applications. A complete feature comparison chart is
Included representing over 40 small printers. A printer Is a big investment —

learn ail about them before you buy one. 3795
TELEVIDEO CRT’S
PRICES SLASHED!
TVI912C Please Call Toll Free
TVIQ20C f aovertioe
PRINTERS

CENTRONICS 730 Radio Shack Line Printer ||
OKIDATA MICROLINE 82 & 83 .. $ Call
NEC 5530-5 tetter quality, RO, parallel, tractors . (List $2970) $ 2599
PAPER TIGER IDS 440 . . wigraphics and 2K buffer . . (List$1094)$ 939
PAPER TIGER IDS 460 wigraphics, 9 x 9 dot matrix .. (List $1295)$ Call

(List $795) $ 639

QUME 5/45 typewriter quality . . . . (List $2905) $ 2559
INTERFACE EQUIPMENT
APPLE Il - BASE 2 parallel graphics interfaceboard & cable .. ... $ 160
APPLE Il - EPSON TX80
parallel graphics interface board &cable .. .. ... ... .. .. ... $ 110

SSM AIO BOARD Apple Serial/paraitel interface
MICROTRONICS Atari parallel interface. "
ATARI 850 Interface module, serial/parallel .8 199
TRS-80 CABLES to keyboard or Exp. interface . $ Call

(List $225)$ 175
$ 69

CALL FOR FREE CATALOG 1:5:2

Phone orders WELCOME. Same day
shipment for VISA, MASTER
CHARGE, and AMERICAN EX-
PRESS. Personal checks require 2
weeks to clear. Add 3% for ship-
ping and handling. Callfornia resi-
dents add 6%. Manufacturer's 3148 E. La Palma, Suite E
warranty included. Prices subject to Anaheim, CA 92806
revision. b

Micro. inc. "




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 clock handy or even set an alarm to
your desired quitting time. Since a game in progress can
be saved on any initialized 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 appeared 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 into a infinite loop. A call to
Synergistic Software convinced us that this is not the case
and that there is one command that can result in freeing a
ship caught in this situation. (Hint: Use quadroons.)

Some friends have said that they would like to see a
little more detail 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-
tainty and chance that the user experiences may add to
the excitement and enjoyment. of the game. Also, the
documentation does include the relative 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 finest feature 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 that I have seen.

While this program does not operate in real time, cer-
tain features of the game give the user the illusion that it
is doing just that. This is especially true of traveling on
horseback, flying 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
variety 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 Il 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 that some of the
messages offering hints on what to do next (such as that
mentioned 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 not have
been there at all.

@[t 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 instaliments. The only short game
is an unsuccessful game with an obvious outcome.®

The DS-80 Digisector® is a random
access video digitizer. It works in
conjunction with a TV camera (either
interlaced or non-interlaced video) and
any S-100 computer conforming to the
IEEE standards. Use it for:

* Precision Security Systems

¢ Moving Target Indicators

¢ Computer Portraiture

* Fast To Slow Scan Conversion
* Robotics

* Reading UPC Codes, schematics,
paper tape, musical scores

M ICRO
L WORIKS
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[ S-100 USERS: GIVE YOUR COMPUTER THE GIFT OF SIGHT! |

@ IMAGE PROCESSED BY DS-80 @

P.O.BOX 1110, DEL MAR, CA 92014 71 4-942-240_OJ

Circle 60 on inquiry card.

CHECK THESE FEATURES:

O High resolution — a 256 x 256 pic-
ture element scan

O Precision — 64 levels of grey scale

O Speed — Conversion time of 14
microseconds per pixel

[ Versatility — scanning sequences
user programmable

(J Economy — a professional tool
priced for the hobbyist; comes fully
assembled, tested and burned in,
with fully commented portrait print-
ing software.

Price: $349.95 MasterCharge and Visa
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“When you sell to small
business,learn to speak
their language. COBOL-80.°

Ron Mayberry
Mayberry Systems, Inc., Belleville, lllinois

“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 shouid 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 compiex problems
facing pharmaciestoday
—the deluge of paper-
work, regulations, and
the need for iImmediate
access to patient
information.

I've sold a lot of mini-
computer systems with
programs written in
DIBOL. Then | discover-
ed microcomputers,
and Microsoft's
COBOL-80. Together,
they're faster and less
expensive than my old
system, yet do all the
same things. And more.

Like what? Like
more flexibility and ver-
satility. | 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 all, and
only COBOL-80 had all
the necessary LEVEL Il
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, | have
total control over which
program will execute

next. And it was great to
find that COBOL-80's
ACCEPT/DISPLAY
statements give for-
matted screens that
look the same as my old
DIBOL screens. Yet
with fewer lines of code.

With 300 different
program modules, you
can be sure | appre-
ciate segmentation too.
In one case, | collapsed
seven DIBOL programs
into one segmented
COBOL-80 program.
Now | can organize my
system according to
program function rather
than memory size.

MICROSOFT

10800 NE Eighth, Suite 819
Bellevue, WA 98004
206-455-8080 Telex 328945

We set the standard.

My compile times?
incredibie. Over 1,500
lines compile and link in
just five minutes.

| know what you're
thinking. ‘Sounds great,
but | wouldn’t want tobe
in Mayberry's shoes
when he translated all
those DIBOL programs
to COBOL-80." Well,
surprise. Since most
DIBOL features trans-
late into COBOL one-
for-one, we converted
the source code six
times faster than
originally scheduled.

So simply put, that's
how Mayberry Systems
Inc. learned for itself
that COBOL-80 is one
language that makes
a lot of sense to
small businesses.

In my opinion,
COBOL-80 is first-
class. And | thought
you should know about
it too.”

COBOL-80 now sup-
ports Level Il ANSI
SORT/MERGE state-
ments to interface with
Microsoft's new sort
facility, M/SORT.

COBOL-80 with
documentation, $750.

Documentation purchased
separately, $20.

M/SORT, $125.
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The Twelve Computerized Days of Christmas

Teri Li and Elizabeth Cooper, POB 481, Peterborough NH
03458

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 SAVEs,

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,

Four garbled SAVEs,

Three loose plugs,

Two keyboard bounces,

And a glitch on the video screen.

On the sixth day of Christmas, my computer gave to me
Six 170 spasms, 0

Five blank cassettes,

Four garbled SAVEs,

Three loose plugs,

Two keyboard bounces,

And a glitch on the video screen.

On the seventh day of Christmas, my computer gave to
me

Seven system resets,

Six 1/0 spasms,

Five blank cassettes,

Four garbled SAVEs,

Three loose plugs,

Two keyboard bounces,

And a glitch on the video screen.

On the eighth day of Christmas, my computer gave to me
Eight worthless printouts,

Seven system resets,

Six 170 spasms,

Five blank cassettes,

Four garbled SAVEs,
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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 1/0O spasms,

Five blank cassettes,

Four garbled SAVEs,

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/0 spasms,

Five blank cassettes,

Four garbled SAVEs,

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 170 spasms,

Five blank cassettes,

Four garbled SAVEs,

Three loose plugs,

Two keyboard bounces,

And a glitch 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-out fuses,

Eight worthless printouts,

Seven system resets,

Six I/0O spasms,

Five blank cassettes,

Four garbled SAVEs,

Three loose plugs,

Two keyboard bounces,

And a glitch on the video screen.m

Circle 62 on inquiry card.
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the new Computers!

The most comprehensive consumers’ guide fo microcomputing ever Please send me ____ MicroShopper(s) at
published is hot off the press! The latest edition of the best-selling $9.95 each plus $1.75 for postage and handling.
MicroShopper has been expanded to 192 pages, and is now in a Arizona residents add 5% sales tox.
convenient book form . . . includes nearly 200 photographs, illustra-
fions and charts; dozens of hardware and software product reviews,
and feature articles ontopics from the history of computersto robotics. | Address
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gon of the computer industry, provides tips on selecting a system for S =%

business, professional, educational or personal use, and letsyoutake | ] check or money order enclosed [J visa
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a look at the latest microcomputers and peripherals from industry-
leading manufacturers! Acct. No.
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Graphic Color Slides

In “Graphic Color Slides, Part 1”
{November 1980 BYTE, page 126), |
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 listings 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 1); the equation
plotting, histogram, 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
monthly 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.

(ab)
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Part 2

Alan W Grogono MD
Associate Professor
State University of New York
Upstate Medical 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: Examples of equation plotting.
Photos number 1a thru 1d show the same
equation, Y=X' —4X’, plotted in dif-
ferent X- and Y-ranges and colors. Photo
1b shows a conventional plot of the equa-
tion; photos 1a, 1c, and 1d show the equa-
tion as the upper edge of a series of ver-
tical bars.

(1a)

(1¢)

of plot (line or vertical bars), and
choose different X- and Y-ranges.
Photos 1a thru 1d illustrate the same
equation, Y=X* —4X?, plotted: 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. In addition, the theoretical
Gaussian (bell-shaped) curve with the
same mean and standard deviation is
superimposed on the histogram; alsd,
the areas under the curve and the
histogram are the same.

Within 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 (1,0),
ARRAY (2,0), ARRAY (3,0), etc. The
data is analyzed to determine the
largest and smallest numbers to be
graphed on the horizontal axis and
the step size (variables HIGH (0),
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
equivalent Gaussian curve is
calculated in the statistical subroutine
at line 11400, leading to the display of

(1d)
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Reverse video
Blinking/blank fields

Upper/llower
case char.
Protected fields
Underlining
Non-glare screen
12 x 10 char. res.

Blinking cursor

MRICE / PERFORRANCE LEADER JW
DIERAT YTRRINLS

® 9 Baud rates
(75-9600 Baud)
* Self test

® Auxiliary port

Function/edit keys

Typewriter/TTY
. keyboards

Numeric pad

Model 920C shown.

*Optional, with models 912C and 920C only.

COMPARE SMARTS.

Featura-for-feature our smart CR
terminals cost less than their dumb
ones. Much less, Compare smarts,
Then compare price. You'll pick
TeleVideo

Four different madels to choose
from. Each with features vou'd ea-
pect to pay extra for. But with Tele-
Video, theyre standard.

We put a lot of engineering savvy
into our CRTs. Their modular design
means high reliability. It also lets us
build in high volume. And sell to you
at low prices.

Find out how vou can make your
next CRT buy a smart one. Contact
TeleVideo today for information.

Nationwide Field Service is available
from General Electric Co., Instrumen-
tation and Communication Equipment
Service shops.

TeleVideo

TeleVideo, Inc., 2149 Paragon Dr.
San Jose, California 95131
Phone (408) 946-8500

PRICE.

CALIFORNIA Costa Mesa (714) 557-6095 ® San Jose (408) 946-8500 ® ILLINOIS Oak Grove Village (312) 981-1706
MASSACHUSETTS Boston {617) 668-6891 ®* NEW YORK/NEW JERSEY Paramus (201) 265-1321 ¢ TEXAS Dallas (214) 980-9978




(2a) .

2b)

(2¢c)

Photo 2: Examples of histograms. Here, a Gaussian (bell-shaped) curve having the same mean and area is superimposed on each of
the histograms. Both the number of bars in the histogram as well as the 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-
propriate transformed value—that is,
the X data point is plotted opposite
InY, e, or 1/Y, respectively.

After the data pairs and the regres-

{ I Write in for this write-off, '

o,

Want to save taxes, travel expense and time?

Rockwell’s Jetproposition — now with
three Commander® Jetprops and new
4 and expanded plans that make them
- even easier to own and operate —
\ can show you how.

Rockwelt
international

2\

...where science geis down 10 business

For full information on the many

advantages of owning your own
Commander Jetprop,

call 800/654-4483.° Or write:
Dept. 25, Commander Jetprop
Information Center,

State

Rockwell International,
5001 N. Rockwell Avenue,

Phone

Bethany, Oklahoma 73008.
TWX 910-830-6870. AEROCOM.

Present aircraft owned

*in Oklahoma, call collect:

405/789-5000, Ext. 228. BY12

\------------------’
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Circle 64 on inquiry card.

sion type have been entered, the
original Y data (stored in ARRAY
[N,2] ) ds transformed according to
the regression type, with 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
straight 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, e?, 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
Text continued on page 110
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Software Packages

Computerized Accounting & Tax Service

Taxman* US1040 tax return preparation. Can
handle 29 schedules $3000

CcMC

Legal Billing* Altows attorney to monitor charges
based on hourly rates, costs, or fiat tees. All
AR functions $2500

Computer Management Systems

General Ledger & %uvroll* Single diskette bosed,
easy to use program. Writes checks, W-2's
and 914's, Ideal for small retaller $500

Tek-Aids Industries, Inc.

BUS-I Original version, with GL, AR, AP. 6 diskettes
with new docs $99

BUS/DMS* Most current version of BUS series.
Special $150 discount for P.0.’s submitted with
orlglnul copies of Digital Technology
BUS-II $850

MEMTEST/2 New edition of papular memory test
far OSI hardware. 8" and 5° disk $50

tig-FORTH Stand-alone version of the FORTH
Interest Group Madel $175

DCS Software Products

WP/INT* Inferface between WP-2 and any DMS
fite for form letters. $80

Tra-Sta

Amway Distributors Package Orderemryllnvenrory
Package for direct Amway buyer. Maintains

commission structure $995
BBS
Data Director* Pawerful dato base manager.
Command ariented, very interactive. $995
Tri-Comp
System Exerciser Self-prompfing fest routines for
end user froubieshooling $60
Farragher and Assoc.
Med-Bill* Single dactar client billing $995

Frisch Computer Systems

Manutacturing Control System* Hard disk based
Standalone inventory with job costing and bill-
of-materiols. Extensively field tested. $3500

DQFLS

WP-6502 0S65U version of populor word
processor. $125

UCSD System Users Sociely

USUS Software Exchange Library 6 diskette
set of UCSD Pascal progroms, includes USUS
membership $80

Abacus Dala Systems

Mailer* Tex! processor plus key file/sort
capabillty. Good moss mailer. $190

Poyroll * Thorough package for floppy or hord
disk. End User Maintenance Service
recommended $495

Generol Ledger* Multi-division/department sup-
port, journal bosed, floppy or hord disk. $495

Digital Technology

BUS-I Manutacturer's originol version sold at
trade-in price. $150

*DMS Compatible

Affiliated Dealers

Abacus Dota Systems Greensburg, PA 15601
Taxman Sait Lake City, UT 84115

Case Computer Bradley, IL 60915

Business Computer of Joliet Cresthill, IL 60435
Business Data Systems, Inc. Bolder, CO 80301
Community Computers Ardington, VA 22201
Computer Management Systems Miichell, SD 57301
CSB Houston, TX 77057

Cybertronics Houston, TX 77084

Data Buss Groyslake, IL 60038

Data Services Computer Corp. Denver CO 80239
Delta Data Distributors Memphis, TN 38118
Farragher & Assoc. Milwoukee, W1 53213

Frisch Computer St. Paul, MN 55113

International Automation New Kensington, PA 15608
KMH Galesburg, IL 61401

MAP Systems Peoria His., IL 61614

Practical Computer Springfield, IL 62703
Speciatized Computer Systems Jockson, M| 49204
Tek-Aids Industries, Inc. Ariingion His., IL 60004
Tra-Sta Computer Shoppe Pueblo, CO 81005
TriComp Inc. Denver, CO 80221

Total Data Systems Ft. Collins, CO B0525

Whitlock International, Inc. Detroit, MI 48219

The Ohio Scientific Software Game

Selecting software for your Ohio
Scientific computer is a chancy task at
best. There are few trustworthy ven-
dors with a national reputation. There
are no consistent qualily standards
and the documentation is
often cryptic and inaccurate.
If you are lucky enough
to find a good
package, there's
no guarantee of
ongoing sup-
port. A wrong
choice results
in months of
wasted time,
effort, and money.

With the Software
Federation, you no longer
take that risk. The
Software Federation was
formed by three of the
largest Ohio Scientific hard-
ware distributors to select and
market quality software through
reputable dealers nationwide.

The Software Federation
solves the dealer’s problems by pro-
viding low cost access to high quality
software with the sort of demonstra-
tion packages, documentation,
and support that the dealer needs
lo successfully sell machines.

The Software Federation solves
the independent vendor’s problems

by providing a proprietary method
of software protection, aggressive
enforcement of software licenses, a
strong dealer base, primary support,
and national advertising.

The Software Federation
solves the user’s problems by
providing quality software,
exceptional documenta-

tion, after-the-sale
support, and optional
software maintenance
services.

Why risk making
the wrong choice?
With the Software
Federation, everyone

wins!

See the dealer in your
area for a complete turnkey
demonstration.

Software Federation Inc.
44 University Drive

Arlington Hts., IL 60004

Phone: 312/259-1355

™



! SOUND EFFECTS!

GUNSHOTS! PHASERS!
MUSIC! ““OUTER SPACE
NOISES™” AND MUCH MORE...

with s ¢
THE ails
NODEMACER ©
$-100 BUS
and

NONEMACER 1
APPLE Il BUS ru-

BOARDS USE THE
Gl AY 3-8910 TO PRODUCE
SOUND EFFECTS UNDER
SOFTWARE CONTROL

On board audio amp
Breadboard area with +5, gnd
Tone generators, noise
source =

R |
Envelope generatoﬁé‘o ports
&

FULL MANUAL INCLUDES:
Construction notes, software
examples, full notes on AY
3-8910 schematic, parts list, etc.
P.C. board soldermasked, gold
contacts, Earts silkscreen -

NEW FEATURES!!!

noisemaker (S-100 Bus)
Now, TWO on board audio amps
for stereo, and on board wait
state logic for dMHz systems

ATTENTION APPLE Il USERS!
Assembled & tested noisemaker ||

now available at $79.95! )
plus $1.50 shipping & handling

noisemaker P.C. board & manual
$34.95 + 50¢ shipping

noisemaker |l P.C. board & manual
$34.95 + 50¢ shipping

Please specifty which version
when ordering.

~
~\llinois residents add sales tax
*Apple is trademark of Apple Computer, Inc.

Write for details on the new ADS
sound effects interpreter,’™
the **Sound Writer''

b

Ackerman Digital Systems, Inc.
110 N. York Rd., Suite 208
Elmhurst, ll. 60126  (312) 530-8992
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Listing 1: Menu-driven program to produce equation plots, histograms, or regression
graphs. In order to run correctly, this program needs the subroutines from listing 1 of

Part 1 of this article added to it.

S REM KY 5 REM GRAFHS. <C)> A. W GROGOMO. RUGUST 1979
6 REM HISTOGRAM, REGRESSION, EQUATION, Vi

4@ RESTORE :CLEAR 20@:DIM I${12)

58 DATA 1,2,6,4:FOR I= 1T0 4:READ COLOURCI):NEXT 1

98 PLOT 29,27, 24,15, 14, 2, 255, 6, 1, 12, 3, 16, 3:REM CLEAR PAGE
166 FRINT "SPEC I AL GRAPHS":PRINT

148 PRINT :FRINT ,,"1. CREATE HISTOGRAM"

120 PRINT :PRINT ,,"2  LINEAR REGRESSION"

138 PRINT :PRINT ,,"3  PLOT EQUATION"

14@ PRINT :PRINT ,."4. ERASE/REVIEW IMAGES"

158 PRINT :FRINT ,."S.  MAIN MENU"

196 PLOT 16,10, 9,9, 9, 9: INPUT "ENTER #: “;CHROICE

200 ON CHOICEGOSUE 2000, 4999, 1666, 7008, 220:GATO S

220 LOAD “"MENU":RUN

498 REM WRITE EQUATION AT S@@, EG: S6@ Y= X™2 - 3% X

518 RETURN
958 REN
391 REM
992 REM
993 REM
160@ DIM ARRAY(2S,1):REM FLOT EQUATION

1818 TITLE$= "

1026 GOSUB 10100:REM EQUATION SUB

1838 PRINT :PRINT ,, :INPUT "X-BARS OR LINE: "; I$
1833 K= 1- (I$= "X")

104@ GOSUB 9@0@:0N KGOSUB 11108, 11208:G0SUB 11966
1042 GOSUE 1120@:IF K$= "C"THEN 104@:REM COLOR SELECT
1843 PLOT 3,0, 31,6,4,11, 3,15, 31

1658 INPUT "NEW EQUATION, RANGE. SAVE OR MENU: "; I$
1e6@ IF I$= “E"THEN PLOT 12:GOTO i@i3z

1870 IF Is$= "R"THEN 1020

1675 IF I$= "S"THEN GOSUB 11500

1@85 IF I$= "M"THEN RETURN

1886 GOTO 1045

1196 REM
1191 REMW
1192 REM
1193 REM
2080 GOSUB 1@000:REM HISTOGRAM

2018 AXIS= @8:GOSUB 18210:GOSUR 16316

2815 IF HIGH(@)> EIG(A)THEN 2828

2017 BIG(@)= BIG(@>+ JUMP(B)/ 2:GOSUB 18318

2028 PLOT 6,6,12,3, 8 5:PRINT "THE HISTOGRAM WILL EXTEND FROM ";
2838 PRINT LOWCEd; " TQ “; HIGHC@) ;PRINT :FRINT

204@ PRINT , "SELECT NUMBER OF COLUMNS IN HISTOGRAM: ":PRINT
2950 DHTH " 4II' " 6II' L} 8“' |I12II' II16II' II24II

2068 RESTORE 205@:PRINT :FOR I= 4TO o:READ COLUMNS$

207@ PRINT ,, "";CHR$ (&d+ 1);"  "; COLUMNSS; " COLUMNS"

2888 PRINT :NEXT 1

2110 PRINT ,, :INPUT "SELECT A - F: "; J$:J= RSC (J$>- €4:REM
2120 IF JC 10R J> 6THEN PLOT 28, 11:GOTO 2110

2130 RESTORE 20850:FOR I= 170 J:READ COLUMNSS$:NEXT I

214@ COLUMNS= VAL (COLUMNSS)

SUBROUTINE TO PLOT EGQUATION

SUBROUTINE TQ ANALYSE DATA AND PLOT HISTOGRAM

Listing 1 continued on page 102



Please send vour free Softvvare catalog.

(Check which software is of particular interest)

[ C COMPILER. Optimized native code for VAX 11/780, PDP-11, LSI-11, Z80,
8085, 8080. Full C language as defined in Kernighan and Ritchie, with com-
prehensive portable library. Cross compilers available. Ruris under VMS,

IAS, RSX-11D, RSX-11M, RSTS/E, RT-11, UNIX, Idris, CDOS, CP/M. From $600

1 IDRIS OPERATING SYSTEM. System calls and file system identical to
UNIX V8, including pipelines. Utilities inciude shell, editor, assembler,
loader, archiver, compare, copy, grep, etc., plus system utilities for file
system maintenance. Runs on LSi-11, PDP-11. From $1000.

[J PASCAL COMPILER. Optimized native code for VAX 11/780, PDP-11,
LSI-11, Z80, 8085, 8080. Fuil Pascai language as defined in Jensen and
Wirth, with standard library. Includes C compiler and portabie library,
perm:ttmg intermixed C and Pascal. Cross compilers available. Runs
under VMS, IAS, RSX-11D, RSX-11M, RSTS/E, RT-11, UNIX, Idris, CDOS,
CPIM. From $750.

\dris is a trademark of Whitesmiths Lid.
UNIX 1s a trademark of Bell Laboratories.
CPIM is a trademark of Digital Research Co.

VIMS. RSX-11. RT-11, RSTS/E. VAX.
PDP-11. LSI-11 are frademarks of Digital
Equipment Corporation

Name

Company.

Street

City. State Zip

Whitesmiths, Ltd.

Software for grownups.
(212) 799-1200

PO.B. 1132 Ansonia Station, New York, N.Y. 10023




By Netronics

ASCINBAUDOT,
STAND ALONE

Computer
Terminal

The Netronics ASCIl/BAUDOT Computer Terminal Kit is a
microprocessor-controlled, stand alone keyboard/terminal
requring no computer memory or software. it allows the use of
cither a 64 or 32 character by 16 line professional display for-
mat with selectable baud rate, RS232-C or 20 ma. output, full
cursor control and 75 ohm composite video output.

The keyboard foll the dard typewriter configuration
and generates the entire 128 character ASCII upper/lower case
set with 96 printable ch s. Fi includ board
regulators, selectable parity, shift lock key, alpha lock jumper,
a drive capability of one TTY load, and the ability to mate
directly with almost any computer, including the new Ex-
plorer/85 and ELF products by Netronics. .

The Computer Terminal requires no [/O mapping and
includes Ik of memory, character generator, 2 key rollover,
processor controlled cursor control, parallel ASCII/BAUDOT
to serial conversion and serial to video processing—fully
crystal controlled for superb accuracy. PC boards are the
highest quality glass epoxy for the ultimate in reliability and
long life.

VIDEO DISPLAY SPECIFICATIONS

The heart of the Netronics Computer Terminal is the micro-
processor-controlled Netronics Video Display Board (VID)
which allows the terminal to utilize cither a parallel ASCII or
BAUDOT signal source. The VID converts the parallel data to
serial data which is then formatted to cither RS232-C or 20 ma.
current loop output, which can be connected to the serial 1/0
on your computer or other interface, i.c., Modem.

When dtoa puter, the p must echo the
character received. This data is reccived by the VID which
processes the information, converting to data to video suitable
to be displayed on a TV set (using an RF modulator) or on a
video monitor, The VID generates the cursor, horizontal and
vertical sync pulses and performs the housekeeping relative to
which character and where it is to be displayed on the screen.
Video Output: 1.5 P/Pinto 75 ohm (EIA RS-170) * Bsud Rate:
110 and 300 ASC1i * Outputs: RS232-C or 20 ma. current loop
o ASCI] Character Set: /28 printable characters—

aBTG eBunpvilifolo a3 2= 3 f| 044

UL O, -/ 0123456789: ;(=)7
BABCOEFGHI JKLINOPQRSTUNKYZ (N1 _
“abedefohi jklanopars tuwnyz{i>+§

[MNT Charncier 51z A B M F
RSTUVWXYZ-2:°330().,9014!57;2/68+
Cursor Modes: Home, Backspace, Horizontal Tab, Line Feed,
Vertical Tab, Carriage Return. Two special cursor sequences
are provided for absolute and relative X-Y cursor addressing *
Cursor Control: Erase, End of Line, Erase of Screen, Form
Feed, Delete * Monitor Operation: 50 or 60Hz (jumper
selectable.

Continental U.S.A. Cradit Card Buyers Outside Connecticut

CALL TOLL FREE 800-243-7428

To Order From Connecticut Or For Technical
™™  Assistance, Etc. Call (203) 354-9375 1
I Netronics R&D Ltd., Dept. B12

333 Litchfield Road, New Milford, CT 06776

Please send the items checked below—
D Netronics Stand Alone ASCIl Keyboard/Computer

I Terminal Kit, $149.95 plus $3.00 postage & handling.

D Deluxe Steel Cabinet for Netronics Keyboard/Termi-

|~ s In Blge/Biack Finish, $19.95 plus $2.50 postage ||
and handling.

‘ O Video Display Board Kit alone (less keybcard), $89.95
plus $3 postage & handling.

' O 12' video Monitor (10 MHz bandwidth) fully assem- I
bled and tested, $139.95 plus $5 postage and handling.

O RF Modulstor Kit (to use your TV set for a monitor), I
$8.95 postpaid.

I 0O 5 amp Power Supply Kit In Deluxe Steel Cabinet
(£8VDC @ S amps, plus 6-8 VAC), $39.95 plus $2
postage & handling.

Total Enclosed (Conn. res. add sales tax) §.
By—

O Personal Check
0O Viss

Acct. ¥
Signature

I Print
Name

COMPLETE
FORONLY. ..

514 95

O Cashiers Check/Money Order
O Master Charge(Bank # _____ _)

Exp. Date

Address

City

State Zip
L = smm O Send Me More Information sm s
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Listing 1 continued:

2150 FOR I= 41T0 COLUMNS:RARRAYCI, 1)= @:NEXT I:REM ZERO SUMS
2168 JUMP= SCRLEC®)/ COLUMNS:FOR ITEM= 1T0 NUMBER

2170 GROUP= 1+ INT C((ARRAYCITEM, @)~ LOWC@>)/ JUMF)>

2188 ARRAY(GROUP, 1>= ARRAYCGRAUP, 1)+ 1:NEXT ITEM

2208 PLOT 6, COLOURC1),12:AXIS= 0:GOSUB 11460

2218 GOSUB 11500:AXIS= 1:GOSUB 1821@:REM BIG(1)

2220 DEF FN ECI)= EXP (- (CHMERNC@)- 10" 2/ (2% DEVIAT(@)™ 2)))
2225 DEF FN F(I)>= DEVIAT(@)* COLUMNS* 2. 58662

2230 DEF FN GCI)>= NUMBER* SCALEC@>* FN ECID/ FN FCI):REM GAUSS
2240 IF FN GCMEANC®))> BIGCA)THEN BIGC1)= FN G(MEAN(®@))

2250 GOSUB 9020 :REM FRAME

2260 PLOT 6, COLOURC4) :REM GAUSSIAN CURVE

2278 FOR I= LOWC@)TO HIGHC@)STEP CHIGH(@)- LOKN(B)>/ 24

2280 AXIS= @:PLACE= 1:G0SUB 16760

2290 AXIS= 1:PLACE= FN G(I):GOSUB 16709

2300 ON 1- (I= LOW(@)>)GOSUB 11620, 11018:NEXT I

2318 FOR AXIS= @TO 1:PLACE= LOWCAXIS) :GOSUB 1670@:NEXT AXIS
2328 PLOT 6, COLOURC3):GOSUB 1181@:FOR I= 41TO COLOUMNS:REM HISTO
2330 AXIS= 1:PLACE= ARRAY(I, AXIS):GOSUB 187@@:G0SUB 11620
23408 AXIS= @:PLACE= LOWCAXIS)+ I# JUMP:GOSUB 1676@:GOSUB 11626
2350 AXIS= 1:PLACE= LOWCAXIS):GOSUB 1@760:G0SUB 11620:NEXT I
2335 GOSUB 11900:G0SUB 118@0:IF K$= "C"THEN 201@:REM COLORS
2360 PLOT 3,0,31,6,4,11,3, 13,31

2370 INPUT "NEW DATA, HISTOGRAM, SAVE OR MENU: “; I

2375 IF I$= "M"THEN RETURN

2380 IF I$= "D"THEN 5

2385 IF I$= "S"THEN GOSUB 1150@:GOTC 2355

2399 ON - (I$= "H")GOTO 201@:GOTO 235%

3990 REM

3991 REM

3992 REM  SUBROUTINE TO ANALYSE DATA AND PLOT REGRESSION
3992 REM

4800 GOSUB 16000:REM DATA FOR LINEAR REGRESSION

401@ GOSUB 4408:REM BORDERS AND LINE

4@30 GOSUB 1100@:GOSUB 11908:REM POINT PLOT AND PAUSE

4635 GOSUB 118@@:IF K$= "C"THEN GOSUB 472@:GOTO 4930:REM COLORS
4040 PLOT 3,0,31,6,4,11,3,15,31

4850 INPUT "NEW DATA, REGRESSION, SAVE OR MENU: "; I$

4060 IF I$= "D"THEN 5

4076 IF I$= "R"THEN 4018
4875 IF I$= "S"THEN GOSUB 11500:GOTO 4046
4025 IF I$= "M"THEN RETURN

4650 GOTC 4040

4400 PLOT 6, 47,14,12, 3,17, 7:REM SELECT REGRESSICN

4410 PRINT "SELECT REGRE S ST QN":PRINT :FRINT
4420 DATR "LINEAR: Y =HAX + B",""

4436 DATA "EXPONENTIAL: 16°Y = AX + B", "16™"

4448 DATA "LOGARITHMIC: LOG1@¢Y) = AX + B", "LOG(1@)"
4450 DATA "RECIPROCAL:  1/Y = AX + B", "1/"

4470 TITLES= 4

4480 RESTORE 4420:FOR I= 1TO TITLES:REARD TITLES, FREFIX$
4498 PLOT 1@,9, 3:PRINT I, TITLE$:NEXT I

4580 PRINT :PRINT ,,, :INPUT “SELECT REGRESSION: ";J

4518 IF J< 40R J> TITLESTHEN PLOT 28, 11, 28:GOTO 4566
4520 RESTORE 4420:FOR I= 1T0 J:READ TITLES, PREFIA$:NEXT 1
4525 ON JGOTO 4538, 4544, 455@, 4560

Listing 1 continued on 106



For years many small business system buyers
thought that in order to get “real” performance
and enough storage to be a “real” business system
they would have to sacrifice the family jewels.

But with the introduction of the Smoke Signal
Chieftain series office computers a lot of people’s
minds have been changed.

Because we designed the highly reliable
Chieftain small business system with the most
innovative combination of performance and effi-
ciency around.

At your fingertips there are 64.000 characters
of random access memory and you can address
anywhere from 740,000 characters to 2 million
characters with Smoke Signals’s new double den-
sity controller. For larger concerns, there’s a 20M
byte hard disk available.

At a time when other small computer manu-
facturers tell you “you’re on your own”, Smoke
Signal offers an abundance of easy-to-use software
programs such as order entry, inventory control,

-----

accounts receivable, invoice entry, payroll, word
processing and much, much more. There’s BASIC,
COBOL and FORTRAN — even a multi-user BOS
(Business Operating System) that allows for
numerous users simultaneously.

Chieftain systems
starting at under $200.00
per month display per-
formance on par with sys-
tems costing twice to
three times as much.

So call (213) 889-9340
for your nearest autho- :
rized Smoke Signal dealer — he 1l be glad to
demonstrate the Chieftain’s high reliability and

ease of operation. For dealers only, circle 68
All other inquiries, circle 67




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

; parable combination of features
and benefits. Features such as
Low Entry Cost The basic
8600 color system is priced at about

$15,000. It can be upgraded to

higher resolution and a greater
number of colors, but even 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.

Simultaneous
Graphic/Text Display

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




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

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

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

THIK CHARALTERS

TISINE AEOUIRBE LIRS TOONITY ulodubqbuphiomspqiatisoeyy
i ST

.
e sueeperyingl

1) [ Lt
Lesf 01, 3ot Paithifior pUss—didsssoiadit ssllyat,

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

Siggraph Core Standards, 2D1
Level Graphic support is pro-
vided for USCD Pascal and RT-11
for Fortran, Basic and Pascal.

The Other Reasons? Add such
things as graphics display list
processing, a high resolution quad-
rant, four modes of display blank-
ing, emulation, remote on-line

terak

diagnostics, etc. The list goes on
and on. But to fully appreciate
the system you should see one in
action. We'll be happy to set up
an appointment. Just contact us.

CORPORATIOON

14151 North 76th Street
Scottsdale, Arizona 85260
(602) 998-4800

Circle 69 on inquiry card.

DYNAMIC
FEATURES

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




The days of complicated, unreliable,
dynnm:c IMM are gone:

INTRODUCIHE

the ultrabyte memory board

9 5 completa kit
with 16X memory
a

Netronics consistently offers innavative products at un-
beatable prices. And here we go again — with JAWS,
the ultrabyte 64K S100 memary board.

ONE CHIP DOES IT ALL

JA'WS solves the problems of dynamic RAM with a
state-of-the-art chip from Intel that does it a//. Intel’s
single chip 64K dynamic RAM controller eliminates
high-current logic parts . . . delay lines . . . massive
heat sinks . . . unreliable trick circuits.
REMARKABLE FEATURES OF JAWS

Look what JAWS offers you: Hidden refresh . . . fast
performance . . . low power consumption . . . latched
data outputs ... 200 NS 4116 RAMs . . . on-board
crystal . . . 8K bank selectable . . . fully socketed . . .
solder mask on both sides of board . . . designed for
8080, 8085, and 280 bus signals . . . works in Explarer,
Sol, Horizon, as well as all other well-designed S100
computers.

GIVE YOURCOMPUTER A BIG BYTE OF MEMORY
POWER WITH JAWS — SAVE UP TO $30 ON
INTRODUCTORY LIMITED-OFFER SPECIAL PRICES!

UNDECIDEQ? TRY A WIRED 16K JAWS IN YOUR COMPUTER ON OUR
COMPUTER).

s e
i CALL TOLL FREE 800-243- 7428 }
) From Cannscticut Or Far Assistance. (203) 354-9375 m
;n"ﬂ‘" ""I RESEARCH & 12}
1 DEVELOPMENTLTD.
: 333 Litchfield Road, New Milford,CT 06776}
1 Please send the items checked below:

: [ JAWS 16K RAM kit, No. 6416, $199.95.*

1 [J JAWS 16K RAM fully assembled. tested. burned in.
1 No. 6416W, §229.95.*

: 1 JAWS 32K RAM kit, No. 6432, {reg. price $329.95),

) SPECIAL PRICE $299.95.*

1 ] JAWS 32K RAM fully assembled. tested, burned in.
: No. 6432W. {reg. price $369.95), SPECIAL PRICE

| $339.95%*

1 ] JAWS 48K RAM kit, No. 6448, (reg. price 5459.95),

: SPECIAL PRICE $399.95.*

1 £J JAWS 48K fully assembled, tested, burned in. No.

1 6448W, {reg. price $509.95), SPECIAL PRICE

I $449.95*

! 03 JAWS 64K RAM kit, No. 6464, {reg. price $589.95).

t SPECIAL PRICE $499.95.*

1 ] JAWS 64K RAM fully assembted, tested, burned in,
1 No. 6464W, {req. price $649.95). SPECIAL PRICE

) $559.95*

1 ] Expansion kit, JAWS 16K RAM module, to expand

: any of the above in 16K blocks up to 64K, No. 16EXP.

1 $129.95.*

1 *All prices plus S2 postage and handling. Connecticut

: resudents add sales tax.

1

1

1

1

]

Total
7 Personal Check ] Money order or Cashiers Check
I VISA [ MASTER CHARGE (Bank No. . . . - )
Acct. No. Exp. Date
1 Signature
! Print Name
o Address
¢ City
! State Zip
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Listing 1 continued:

453% DEF FN F(I)= 1:GOTO 4606@:REM LINEAR

4548 DEF FN F(I3= 18~ 1:GOTO 466@:REM EXPONENTIAL

4558 DEF FN F(ID= LOG <I)/ 2. 308259:GOTO 4600:REM LOG BRSE 1@
4566 DEF FN F{I)= 1/ 1.GOTO 468@:REM RECIFRCCAL

4668 XYSUM= ©8:REM PREFARE REGRESSION

4610 FOR ITEM= 4TO NUMBER:ARRAYCITEM, 1>= FM F{ARRAY{ITEM, 23)
46208 XYSUM= XYSUM+ ARRAYCITEM, B+ ARRAYCITEM, 1) :NEXT ITEM
4625 LABEL${1)>= PREFIX$+ LRBEL$(2) . FLOT &, COLOURCL), 12

4638 FOR AXIS= OT0 1:GOSUB 1148@:NEXT RXIS

4648 I= NUMBER# XYSUM- SUM{@)* SUM{1)

4645 SLOPE= I/ (NUMBER* SQUARESUM(@)- SUMCE™ 2)

465@ INCEPT= (SUMCi)- SLOPE# SUM(B))/ NUMBER

4668 COEFFICIENT= SLOPE# DEVIATC(@)/ DEVIATC(L)

4662 PLOT 3,28, 17:PRINT "SLOPE: “; SLOPE

4664 FLOT 2,28, 19:PRINT "INTERCEPT:  “; INCEPT

4666 PLOT 3,20, 21:PRINT "CORR. COEFF: ": COEFFICIENT

4668 GOSUE 11946

4670 GOSUE 10200:REM BIG & LITTLE

46208 ARRAY(NUMBER+ 1, @)= LITTLEC®)

4698 ARRAYC(NUMBER+ 1, 1)= INCEPT+ SLOPE¥ ARRAY(HUMBER+ 1, &)
4708 ARRAY(NUMBER+ 2, 8= EBIG(E)

4716 ARRAY(NUMBER+ 2,1)= INCEPT+ SLOPE+ ARRAY(NUMEBER+ 2, &)
47268 NUMBER= NUMBER+ 2:GOSUR 16208:NUMBER= NUMBER- 2:REM LIMITS
473@ GOSUE 9@2@:PLOT &, COLOURC4) :REM PREPRRE GRAPH

4748 FOR ITEM= NUMBER+ 1TO NUMBER+ 2:FOR AXIS= @TQG 41:REM LINE
4750 PLACE= ARRAYCITEM, AXIS) :GOSUR 187@6:NEXT AXIS

4768 ON 2+ CITEM= NUMBER+ 1)GOSUE 11618, 116828:NEXT ITEM:RETURN
11392 REM

14393 REM

11294 REM SUEROUTINE TO ANRLYZE ARRAYCNUMBER, RXIS)
11395 REM

11336 KEM CALCULRTES MERNCAKTS)

11297 REM AND FRINTS:  DEVIRT(AXIS)

113958 REM ERRCARYIS)

11393 REM

11468 SUMCAXIS)= @:SQUARESUMCAKISS= B:REM STRTISTICE

11485 FOR ITEM= 170 NUMBER

11487 SUMCAKIS)I= SUMCAKIS)+ ARRAYCITEM, RXIS)

11418 SQUARESUM(AXIS)= SEUARESUMCARIS)+ RRRAYCITEM, AXIS)™ 2
11415 MEXT ITEM

11428 MEANCAXIS)= SUMCRXIS)/ NUMBER

1143@ 1= SQUARESUM(AXIS)- SUM(AXIS)™ 2/ NUMBER

11448 DEVIATC(AXIS)= SQAR (I/ (NUMBER- 1))

11458 ERRCAXIS)= DEVIATCRXIS)/ SER (NUMBER)

11460 1= 28+ 20% RXIS:PLOT 3, I+ 3, S:PRINT LABEL$CAXIS)
11465 FLOT 2,8, 9:FRINT "MEAN:":FLOT 3, I, 9:PRINT MEANCAXIS)
11470 FLOT 3.@ 141:FRINT "STAN. DEY:"

11473 FLOT 3, I, 14:PRINT DEVIATCAXIS)

11486 PLOT 3, @, 13:PRINT "STAN. ERROR:"

11485 PLOT 2, 1, 13:PRINT ERRCAXIS)Y:RETURN

14495 REM

11496 REM

11497 REM REBREVIATED SUBROLITINE
11498 REM TG SAVE IMAGES

11499 REM

11568 PLOT &, COLOUR(2), 3,8, 34, 11:REM SAVE ON DISK
1454@ PLOT 27, 4:FRINT “SAVE SCREEN. DIS &@@@-cFFF":FLOT 27,27
11558 RETURN

Circle 70 on Inqulry card. ===



_S'uper.S'o/t First in Software Technology

ENHANGED ‘TINY’ PASCAL
We still call it ‘Tiny' but it's bigger and better than ever! This is

the Famous Chung/Yuen ‘Tiny’ Pascal with more features includ-

ing recursive procedures/functions & disk 1/0.

‘Tiny' Pascal is fast. Programs execute up to ten times faster
than similar BASIC programs.

SOURCE TOQ! We still distribute source, in “Tiny' Pascal, on
gach discette sold. You can even recompile the compiler, add
features or just gain insight into compiler construction.

‘Tiny’ Pascal is perfect for writing text processors, real time
control systems, virtually any application which requires high
speed. Requires: 36K CP/M. Supplied with complete user manual
and source on discette: $85.00 Manual alone $10.00

StackWork’s FORTH

A full, extended FORTH interpreter/compiler produces COMPACT,
ROMABLE code. As fast as compiled FORTRAN, as easy to use
as interactive BASIC.

SELF COMPILING: Includes every line of source code necessary
to recompile itself.

EXTENSIBLE: Adds functions at will.

Z800r 8080 ASSEMBLER included

Single license, OEM licensing available

Please specify CPU type: Z80 or 8080

Requires: 32K CP/M.

Supplied with extensive user manual and tutorial: $150.00
Documentation alone: $25.00

Protect your software investment by buying source! Prevent obsolescence, create custom versions,

or use our systems as sources for ‘library functions:

The source code for all our programs, including the ones on this page, is available from us, either
at additional cost, or if noted, included in the price. The programs on this page are distributed with

machine readabie source at no additional cost.

SUPER
Your Source for
SOURCE

TFS —Text Formatting System

An extremely powerful formatter. More than 50 commands. Supports
all major features including:

« left & right margin justification e« 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 a disk 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-List
making persanalized form letters 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

A complete Intercommunications 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 discettet
With TERM you can send and receive ASCIl and Hex files

(COM too, with included conversion program) with any other

CP/M computer which has 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

Requires: 32K CP/M.

‘Supplied with user manual and 8080 source cade: $110.00

Manual alone: $15.00

CP/M Formats: 8" soft sectored, 5" Northstar,

5" Micropolis Mod Il, Vector M7
*CP/M REGISTERED TRADEMARK DIGITAL RESEARCH

SUPERSOFT ASSOCIATES - PO.BOX1628:- CHAMPAIGN, IL 61820
(217) 359-2112



OURPRICES
ARE
T00 LOW
10
ADVERTISE!

CHECK THEM—CALL TOLL FREE!

800-243-7428

LOOK WHAT WE OFFER!

® HAZELTINE
Terminals

® CENTRONICS
Printers

® LEAR-SIEGLER

Terminals/ Printers

e DATAPRODUCTS

Printers

® ANADEX

Printers

BE SMART-
DON'T BUY
UNTIL YOU
CHECK OUR
PRICES!

— MASTERCHARGE
— VISA ____CaoD
— PERSONAL CHECK
— MONEY ORDER

IM\NETRONICS

RESEARCH & DEVELOPMENT, LTD.
333 Litchfield Rd.. New Mitford, CT 06776
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Listing 2: Programs for monthly analysis graph. Because this program modifies some of
the previously written subroutines, this program should be added to the subroutines
given in listing 1 of Part 1 of this article. (If the subroutines are added to this listing, the
program will not run correctly.)

5 REM KY 5 REM GRAFHS. (Cx A N GROGOMD
& REM MONTHLY AMRLYSIS FOR UF TO 7 YERRS
46 RESTORE :CLEAR 208:0IM I$<12)

38 DRTA 1,2, 1,2, 4,6, 3,5, 7:FOR 1= 1T0 9:RERD COLOURCID (MEXT 1
9@ PLOT 29,27, 24,15, 14, 2, 259, 6, 1,12, 3, 1%, 3:REM CLEAR PAGE

9& REM

99 REM

252 FRINT "M ONTHLY COMPARISON':PRINT

294 PRINT :FRIMT ,, "THIS FROGRAM ALLOWS YOU TO"

255 PRINT :PRINT ,,"ENTER FROFITS OR INCOME ETC"

256 PRINT :FRINT ,, "MONTHLY FOR UF TG 7 YEARS. "

237 PLOT 1@, 1@, 18,9, 9:PRINT "YU CAN STRRT AND FINISH"

258 FRINT :PRINT ,, "FART WAY THROUGH THE FIRST"

259 FRINT (FRINT ,,"RMD LAST YEARS RESPECTIVELY"

268 PRINT :PRINT ,,"BY ENTERING THE NUMBERS OF"

261 FRINT :FRINT ,,"0OF THESE MONTHS. "

264 PRINT :FRINT :PRINT ,."1.  CRERTE GRAPH":REM

266 PRINT :FRINT ,,"2 ERASE/REYIEM OLD GRAPHS"

267 PRINT :PRINT ,,"3  RETIRN TO MAIN MENU":FRINT :PRINT ...
268 INFUT “ENTER 1 - 3: " I:1F I= 2THEN GOSUB 7@@8:G0TO S
278 IF I= 3THEN LOACR "MENU":RUN

272 PLOT 12,3, 16, 5:INPUT "ENTER # OF YERRS: ";N

274 FOR Y= 1T0 N:PLOT &, Y, 18, 9, 9:PRINT "ENTER YEAR NUMEER":Y:
2% INPUT " " Y$(Y) :NEXT Y:FLOT 18, 9,6, 1:PRINT "FOR "YERR ",
276 FRINT Y$(1); :INPUT “, ENTER # OF FIRST MONTH, 1-12: ";FIRST
£77 FLOT 1@, 9, 6, N:PRINT "FOR YEAR “; Y${N);

278 INPUT ", ENTER # OF LRST MONTH, 1-12: ";LAST

279 GOSUE 18@a@:FOR Y= 4170 N:GOSUE 19@33:NEXT Vv

28@ LITTLEC@)= B:BIG @)= 12

281 LITTLE(1)= BRRAY(FIRST, 2> :BIG{1)= ARRAY(FIRST, )

282 FOR ¥= 170 N:FOR ITEM= 1TO 12

262 ARRAYCITEM, 1>= ARRAYCITEM, ¥+ 1) :REM COPY NEXT YERR

284 NEXT ITEM:AXIS= 1:GOSUB 19215:NEXT Y¥:REM FIND BIG, LITTLE
285 GOSUR 6B@:REM SELECT ZERO END FOR Y-AXIS

286 GOSUB 18569:REM FRAME

287 FOR Y= 170 N:F= 1:IF Y= 1THEN F= FIRST

288 L= 12:IF ¥= NTHEN L= LAST

3@ FOR ITEM= FTO L:RRRAYCITEM, 1= ARRAYCITEM. Y+ 1)

362 NEXT ITEM

220 GOSUB 1118¢:REM LIME

322 PLOT 3,39, 28+ N- Y+ Z:PRINT Y$CY):REM YERR IMN GRAFH-COLOR
324 NEXT ¥:GOSUB 11568:REM SAVE

325 GOSUB 1186@:IF K$= "C"THEN GOTO 2€6:REM COLORS

336 PLOT 3,15, 31:INFUT “ENTER R TO RLTER Y-AXIS ZERO: “; I$
348 IF 14= "A"THEN 25@:REM NEW ZERD

358 GOTO S

£6@ PLOT €, 6.14,12, 3,16, S:FRINT LABEL$C1):FLOT 15,6,1,1@, 18
682 FRINT ,, "SELECT LENGTH OF SCRLE":PRINT

618 FRINT :FRINT ., "1, MWITH ORIGIN STARTING AT ZERO"

2 FRINT :PRINT ,, "2 MAXIMUM ENLARGEMENT"

€38 PRINT :FRINT .., :INFUT "SELECT 1 OR 2: ";1

648 IF I= 1THEN LITTLE(1>= @

A58 GOSUE 18368 :RETURN :REM SCRLE VALUES

AUG. 1979

Listing 2 continued on page 110



Make

Your
Dreams

Imagine sitting down at your computer
system and deweloping that specialized
application you've always dreamed
about — with absolutely

no programming!

Now you can with PRISM™ — the first
Data Base 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.

PRISM requires (P/M and (BASIC. (CP/M 1s o registered
trademark of Digital Research. (BASIC is a trademaork of
Complier Systems.)
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Come True'

PRISM's flexibility and ease of use are
combined with its full spectrum of
features and capabilities to make it the
ideal DBMS for a wide range of business
applications. Mailing Lists, Patient
Records, Real €state Listings, and Client
Billings are just a few of the possibilities.
And PRISM™ provides the quality,
performance, and affordability you have
come to expect from MAG software
products.

To find out how your dreams can
become realities, see your PRISM™
dealer today.

Micro Applications Group, 7300 Caldus
Avenue, Van Nuys, California 91406,
(213) 881-8076.

PlReIS

11k
“The Total Solution”

& MAG 1980
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Now-Break Through The 64K
Micro-Memory Limit!

SWEET
SIXTEEN

Bank Selectahle 16K Statlc RAM

SAVE $50 00
LIMITED TIME OFFER
Don’t buy any more antique RAMs (RAM without
bank select) — now there’s Netronic's new
SWEET SIXTEEN board featuring a universal soft-
ware bank select system. SWEET SIXTEEN is
capable of addressing 2.048 different banks.
With SWEET SIXTEEN boards you can add mem-
ory beyond the 64K limit, or expand to a multi-
terminal system.

LOOK AT THESE FEATURES:

® 300 NS, low power 2114's,

® Software Bank Selector — Universal decoder
works with Cromenco. Alpha Micro. Netronics. most
other systems. or your design. Onboard dip
switches: Bank Select Enable; Reset Enable: Reset
Oisable: Port Address; Port Data.

® All Inputs And Outputs meet the proposed IEEE
standards for the S-100 bus.

® 4.0 MHz Operation.

® Schmitt Trigger Butfer on all signals for maximum
noise immunity,

® Addressable On 16k Boundaries, 0-64k. dip
switch selectable.

® Phantom Option, dip switch selectable.

© PWR/MWRITE Dption, dip switch selectabte.

® LED Indicator 10 display status.

® Glass Epoxy PC Board with gold-plated contacts
and doubte-sided solder mask.

® Fully Socketed.

® Four Separate Regulators for maximum stability.

10-0ay Money-Back Policy For Wired & Tested
Unit: Try a fully wired board — then either keep it,
return it for kit. or simply return it in working condi-

LoD Continental U.S.A. Credit Card Buyers

CALL TOLL FREE:
800-243-7428

From Connecticwt Or For Assistance:
{203) 354-9375

Please send the items checked below:

(O SWEET SIXTEEN kit; No. S-16 . ..
$249.95) now $199.95*

[J SWEET SIXTEEN. fully assembled, tested,
burned in; No. S-16W . .. (reg. price $289.95)
now $239.95*

*Plus $2 postage & insurance. Connecticut residents
add sales tax.
Total Enclosed: S
3 Persanal Check [0 Money Order/Cashier's Check
[JVISA (3 Master Charge (Bank No.
Acct. No. Exp. Date

Signature
Print
Name

Address

{reg. price

Outside Connecticut: pummmmm smmmm

City

State___

I'\NETRONICS

RESEARCH & DEVELOPMENT, LTD.
333 Litchfield Rd., New Milford, CT 06776
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Listing 2 continued:

9996 REM

9991 REM

9992 REM RLTERATIONS TO SUBROUTINES:

9992 REM

9994 REM 10908 DATA ENTRY

9995 REM 18208 FIND BIG AND LITTLE
9996 REM 16566 DRAW BORDERS ETC

9997 REM 11660 PLOT POINTS AND LINES
9992 REM 11860 COLOR SELECTION

9999 REN

16060 FLOT 6,4,12,14. 3,18, 1Z:REM DATA ENTRY

16816 FRINT "D R T A

16@28 NUMBER= 12
16621 DIM ARRAY(NUMBER, N+ 1)

ENTRY"
10645 FLOT 1@, 9, 9: INPUT "GRAPH TITLE:

"; TITLES

16022 LA$(@)= "JAN FEB MAR APR MAY JUN JLY AUG SEP OCT NOV DEC"
1@@25 IF CHOICE= 1THEN LABEL$(1)= "NUMBER":GOTO 10630

1@82¢ PLOT 18,9, 9:INPUT "Y-RAXIS UNITS:

16828 RETURN

"; LABEL$(1)

16636 F= 1:IF Y= 1THEN F= FIRST:REM ENTER DATA

16832 L= 12:IF Y= NTHEN L= LAST

18835 FOR ITEM= FTO L:REM ENTER POINTS

1@a4@ IF ITEM> FTHEN 1008¢0
16845 PLOT 12,3,17, B:PRINT Y$(¥)

16058 PRINT :PRINT "POINT",, "MONTH":REM

16@55 IF CHOICES > 1THEN PLOT 28:PRINT ..., ""; LABEL$(1)
1606@ IF ITEM- 1= &+ INT (CITEM- 1)/ 6)THEN PLOT 168:REM SPACE
10063 1$= MID$ (LABEL$C(@), ITEM* 4- 2, 2)

1607@ PRINT :FRINT ""; ITEM,, ""; I1$:ARRAY(ITEM, @)= 1TEM-

. 5:REM

106735 IF CHOICE= 1THEN NEXT ITEM:RETURN
16@8a PLOT 28,18,9,9,9, 9: INPUT ""; ARRRYCITEM, ¥+ 1)

18685 NEXT ITEM:RETURN

16215 F= 1:IF ¥= 1THEN F= FIRST
16216 L= 12:IF Y= NTHEN L= LAST
18217 FOR ITEM= FTO L

16498 REM

18499 REM

18357 IF AXIS= OTHEN NEXT AXIS

1e662 PLOT 3, MAXSCREENC@®)/ 2- LEN (LABEL$(@>J
18664 PLOT 32- MINSCREENC1)/ 4:PRINT LABEL$(@&)

18938 REM
16999 REM

11156 FLOT &, COLOURC2+ ) :FOR ITEM= FTO L:FOR AXIS=

ato 1

11178 ON 2+ (FLRG= 10R ITEM= F)GOSUE 11018, 11626

11798 REM
11799 REM

11845 DRTA "GRAFHI". "GRAFH4", "GRAPH

3" "GRAPHE", "GRAFH?"

11858 FOR J= 1T0 N+ 2:RERD I#$:FLOT 2,16,9+ &+ J:FRINT "FOR “; I$:

Text continued from page 98:
independent (X) variable is the month
of the year, while the dependent (Y)
variable is the income in dollars for 1
month; four variables (the income in
each of 4 years) are plotted on this
graph.

When you run the monthly analy-
sis graph program (by adding listing 2

to the subroutine lines of listing 1 in
last month’s article), you are asked
for the numbers of the years to be
graphed, followed by the beginning
month for the first year and tlgwe end-
ing month of the last year to be
graphed. (This program is written to
account for the possibility that you
may not have all the data for the



A15795, how toughcan
thesenew Tigersbe?

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 DotPlot™,
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.

@Integral Data Systems, Inc.

*Suggested U.S. retail price.
**Apple is a trademark of Apple Computer Inc.
***TRS-80 is a trademark of Radio Shack, a division of Tandy Corp.



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.®

(3a)

(3b)

(3d)

Photo 3: Examples of regression charts. The program in listing 1 allows the entered data
to be graphed using different colors and different types of regression—linear (photo 3a),
exponential (photo 3b), logarithmic (photo 3c), or reciprocal (photo 3d).

(3c)

(4a)

(4b)

Photo 4: Examples of monthly analysis graphs. These graphs superimpose a variable
plotted over a 12-month 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).

*Trademark of Western Digital. ,/ y
rademark of Digital Kesearch, < &'

*Trademark of University. ol
L]

Copyright ©1380,
Digicomp Rosearch
Al rights reserved.
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Microengine' aboard, PASCAL-100
gives you the power of software data
structuring without sacrificing

™
New PASCAL-100™ CPU mates implemen- |
today’s popular UCSD Pascal lan- tations
guage to your $-100 system. With of
both a Z80 processor and the Pascal UCSD Pascal.?

More Memory. Upto :
128K bytes of memory, plus an optzonal
speed, memory space—or even your 1M extended address feature.
current 280, 8080 and CP/M?
software,

Dealer/OEM inquiries
welcomed

WA AV
A :
Y d

Better Performance.
Complies with the new IEEE
standard—PASCAL-100 has
upward compatibility built in.

Greater Speed. Upto5to

10 times faster than usual $-100 )

For complete information—fast—mail this ad or call us.

Name Title
Company Phone
Address

State _Zip

Digicomp Research TerraceHill. Ithaca NY 14850

(607)273:5900

Circle 74 on inquiry card.



New on the North Star Horizon:

18Mb Hard Disk Drive!

Horlizon Computer with 64K RAM
1 and dual quad capaclity (720kb)

= E =

Up to four 18Mb Winchester-
type hard disk drives

Unsurpassed Performance and Capacity!

North Star now gives you hard disk capacity and process-
ing performance never before possible at such a low
price! Horizon is a proven, reliable, affordable computer
system with unique hardware and software. Now the
Horizon’s capabilities are expanded to meet your growing
system requirements. In addition to hard disk perform-
ance, the Horizon has I/O 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 full advantage

NorthStar?

North Star Computers,inc.

1440 Fourth St.

Berkeley, CA 94710

(415) 527-6950 TWX/Telex 910-366-7001
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Display terminal

floppy disks

Horizon /O fiexibility
allows expansion to
meet your needs

Letter-quality or dot
matrix printer

of the high-performance characteristics of the drive. Qur
hard disk operating system implements a powerful file
system as well as backup and recovery on floppy diskette.

Software Is The Key!

The Horizon's success to date has been built on the qual-
ity of its system software (BASIC, DOS, PASCAL) and
the very broad range and availability of application soft-
ware. This reputation continues with our new hard disk
system. Existing software is upward compatible for use
with the hard disk system. And, with the dramatic increase
in on-line storage and speed, there will be a continually
expanding library of readily available application software.
For more information, see your North Star dealer!

SYS-IN

Complete Horizon HD-18 plus
80 x 24 display terminal and
NEC Spinwriter printer $13,239

HORIZON-HD-18

Horizon computer with 64K
RAM, 2 quad capacity mini
drives and one HDS-18 hard
disk drive $9329

SYS-1A

Complete Horizon HD-18 with
80 x 24 display terminal and
Anadex printer $11,319

HDS-18

Additional 18Mb hard disk drive
for expansion of Horizon HD-18,
or your present Horizon $4999
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StackWork's

rOHI

A full, extended FORTH interpreter/compiler
produpes COMPACT, ROMABLE code. As fast as
c%rgpcl:led FORTRAN, as easy to use as interactive
BASIC. i

SELF COMPILING
~ Includes every line of source
__necessary to recompile itself.

.

\
A

NN

ik
.. EXTENSIBLE
© Add functions at will.

. CP/M* COMPATIBLE
280 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 you!

CP/M Formats: 8'' soft sectored,
5' Northstar, 5'' Micropolis Mod I,
Vector MZ, TRS-80 Mod ||

Please specify CPU type.
280 or8080

All Orders and General Information:
SUPERSOFT ASSOCIATES

P.O. BOX 1628

CHAMPAIGN, IL 61820

(217) 359-2112

Technical Hot Line: (217) 359-2691
(answered only when technician is available)

SuperSoft

First in Software Technology

*CP/M registered trademark Digital Research
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Product Review

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 II quotes a
magazine article: “Buy this program when it becomes
available. . . .” My reaction: the program is available;
buy it. Sargon Il is everything Sargon I should have been.
It is a mature effort. The program is clean, strong, and
debugged. Nearly every deficiency of Sargon has been
corrected:

® Sargon II has book openings.

® Sargon Il 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 I), but I lost
the first two trial games against Sargon Il — mostly from
being taken by surprise at its unwillingness to be bullied.
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



Our Printers
MEAN BUSINESS!

FEATURES:

150 Characters per second

® Bidirectional printing, logic seeking

® 9 X 9 Dot matrix

® Upper and lower case with descenders
® Double width characters

® 10 Characters per inch — horizontal

® 6 or 8 Lines per inch — vertical

Adjustable tractors
e Original and 4 copies
OPTIONS:

Extended life head
Paper out sensor

Bell, programmable
240 Vac 50 Hz
e Extended Factory Service
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The ANACOM - 150 is a highly dependable receive only
printing terminal. It's modular construction combines
rugged quality with convenient serviceability. It is factory
warranteed for 90 days with an extended service contract
available for continued customer protection.

Suggested list price $1,350.00
Includes:
Serial or parallel interface

ANACOM GENERAL
CORPORATION
1116 E. Valencia Dr.
Fullerton, Calif. 92631
(714) 91)2-0223
DEALER INQUIRIES INVITED



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 II
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 11, 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 c1 and pawns at c2, b2, and h2. We
gave Sargon Il a King at g8 and pawns at g7, h7, a7, and
b7. This should be a won game for Black with careful

Desk Main/Frame
Desk Main/Frame

LOW COST & ATTRACTIVE STYLING

= MAIN/FRAME INTEGRATED INTC FURMITURE QUALITY DESK
= ELECTRONICS Py ) NTED FOR EASY ACCESS
5 RIVES FROM SEVERAL MANUFAC-

= DESK AMND MJ‘I.:N.I-E.A F ANVAILABLE 5 P.ﬂ.#uTELu
* MATCHING PRINTER DESK AVAILABLE

WRITE OR CALL FOR OUR BROCHURE WHICH INCLUDES
QUR APPLICATION NOTE: 'BUILDING CHEAP COMPUTERS'

INTEGRAND

8474 Ave. 296 = Visalio, CA 93277 = (209] 733-5288
We accept BankAmericard/Visa and MasterCharge
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]

White Black
(Sargon Il) (Three humans, rated 1700 +,
1714, and 1650)
1. e2e4 e7-e5
2. Ng1-3 Nb8-c6
3. Bf1bs Ng8-fé
4. Nb1-c3 Ncé6-d4
5. d2d3 e

This looks like a good developing move, but Sargon |l needed to
play a little more sharply here. 5.Nf3xe5 leads to a much better
game for White.

5 .... c7-c6
6. Bb5-a4 d7-dé
7. 0-0

It looks safe enough for Sargon |l. He has castled and mobilized
his pieces by move 7. Sargon | never managed that.

7. . ... Bc8-g4
8. Bc1-e3

A critically weak move. The Black Knight is going to capture
anyway. Why not Bc1-g5?

8. .... Nd4x{3
9. @2xf3 Bg4-h3
10. Rf1-et

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 h1.

W o000 Nf6-h5

Thiks clears the way for the Queen. An important move in the
attack.

11. Qd1-d2

A clever and amusing trap by White. If we had played 11 .
Qd8-h4 to pour it on, then 12.Be3-g5, and we lose our Queen. We
very nearly fell for it. So far, Sargon |l has played fike an
intelligent, but inexperienced, player. This is the first *‘trap’* | have
seen set by a microcomputer chess program.

Wo 0000 Qds-f6

But at the last second, we don't fall for the trap and attack the
weak pawn at f3 instead.

12. Nc3-d5?

A desperation move; White ignores the weak pawn at {3, but
probably saw 12.Qd2-e2, Qf6-g6 check, and is ready to try
anything.

12, . ... Qf6xf3
It's all over now for White.

13. Nd5-¢c7 check Ke8-d7
14. Badxc6 check Kb7xc6

The horizon effect, trying to avoid fate: any human would have
done the same.

15. Nc7xa8 Qf3-g2 checkmate

Table 1: Score of a game played between Sargon Il (with the
White pieces) and three humans (with the Black pieces), one
of whom is an openings expert. While Sargon lost the game,
it went down fighting. This contest shows the style and
limitations of the program, which played at level 3. The
notation is algebraic.
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ATARI 800 SYSTEM

MicroWorld now offers complete systems based
around the Atari 800 Personal Computer! Easier to
opeadte, easier to own. In addition to features like
16-color graphics and a memory expandable to 48K,
afull line of peripherals and comprehensive software
library are now available for the Atari 800! Choose
between two models of floppy disk drives, program
recorder, three models of printers, modem, RS232
Interface module, and software designed for per-
sonal, professional and educadtional use! And now,
MicroWorld offers FREE 8K RAM, FREE joysticks and FREE
Star Raiders game with the purchase of an Atari 800
Personal Computeri

CALL FOR SPECIAL PRICE!

DIABLO 630 RO

MICROSHOPPER

Lefter-quality, up to 40 cps printer
offers complete interchangeabil-
ity between metal and plastic print
wheels! Universal Interface, baud
rates to 9600, optional forms trac-

for.
CALL FOR PRICE!

LEXICON LX-14
Priced lower than Novation, lower
than Livermorel New Bell 103A-
compatible, R$232-compalible
modem has special battery-
powered option!

CALL FOR PRICE!

New edition of the best selling
computer consumer guide! In-

cludes more than 100 photos,

dozens of hardware and software

product reviews . .. feature articles,

glossary, and more!

$10.00 POSTAGE PAID

OKIDATA M-80

Reliable low-cost, 80 cps dot
matrix printer. Program selecto-
ble 80 or 432 columns; friction,
pin or tractor feed! Block gra-
phics, too!

CALL FOR PRICE!

ATARI 400

Complete systemsbasedaround home and educational use!
the Atari 400 from MicroWorld... Plenty of options and acceso-
excellent software selection for  ries, too!

CALL FOR PRICE!

FREE FREIGHT

Best mail order offer in the industry! MicroWorld will pay the
surface freight on any item featured in this add! Free freight
fo 18,000 locations on selected NorhStar, Cromemco, Dyn-
abyte, Archives, Centronics, Soroc and Texas Instruments
products, too! Call MicroWorld today for the nation’s largest
microcomputer inventory and rapid, automated ordering
processing! We pass our savings on to yout

Prices ore subject to chonge ond offers subject to withdrawol without notice.

MICIOWOILD

1425'W. 12th Place, Tempe, AZ 85284
Master Card and Visa orders welcomed!




SYNCHRO-SOUND

THE COMPUTER PEOPLE

FECT =
SP\'—l.xG‘::{“. MAT CHED PR
B "

Intertec
Super Brain
Computer Terminal

Texas Instruments
810 Multi Copy
Impact Printer

Y ADM 3A
ADM 3A+

Soroc
Technology
Q120
10140 '\

DECwriter IV
LA34

ony $4295.
2 Lear Siegler .

Okidata
Microline 80

Northstar
Horizon |l
Horizon |l Quad

We carry a full line of: ADDS, QUME, TELETYPE,
CROMEMCO, FLORIDA DATA SYSTEMS, SCOTCH,
MAXELL, VERBATIM, ALPHA-MICRO, ATARI,
INTEGRAL DATA, LIVERMORE COUPLERS,
HAZELTINE, TEXAS INSTRUMENTS,
DIGITAL MICRO SYSTEMS and others.

A SYNCHRO-SOUND

play. At times, Sargon Il 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 that 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 with 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
intelligencel

The program will suggest a move for you if you type
control-K. You would be wise to ignore this advice if you
are an experienced player. Why? These programs play
well tactically but with poor strategy. Any suggested
move will be dev oid 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. If 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-quality 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. If you hit the
Return, 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 Il 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 Il 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 Il is about all we computer chess
players could wish for in 1980. No doubt, stronger pro-
grams will be written (Sargon Il is still in an experimen-
tal 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 C on
the packaging.®
[Next month the author reviews Sargon 2.5..,ed]
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Pump Up Your TRS-BO with the ES/F Mass Storage System

THESE FACTS SPEAK FOR THEMSELVES!

CASSETTE  ES/F  MINIl-Disk  Let's face it. Cassette players were not
SPEED 55 5 6% designed to store digital data and pro-
{Seconds to (5 wafer) grams. That's why we designed a digital
load *'Blackjack'") storage system using a continuous tape
loop: the Exatron Stringy/ Floppy
ﬁﬁgﬁ‘é‘& (C?ZBO) (75’6\:afer) URglg)OS) (ES/F) and the Wafer. There's no ex-
of bytes) pensive interface to buy—the ES/F
RELIABILITY NO YES YES comes ready to pump up your TRS-80.*
(Designed for .
digital data?) Once your TRS-80* is pumped up by
SYSTEM COST __ $60 $250 our ES/F .. . you won't want to deflate
(First unit it. We're so sure, that we offer an
pius intertace) unconditional 30-day money-back
MEDIA COST  $3.10 $3.00 v guarantee and a one-year limited war-
{in o?uantities cassette wafer i ranty. Over 2,000 TRS-80 * owners have
Joten) metthewafer...whydon't youy

STRINGY/

" SPEED, CAF
" AND RELIABILITY ¢
pFOR ONLY $249.50

j CALL
OUR HOTLINE
7 (800)-538-8559

IN CALIFORNIA,
CALL (408)-737-7111

exatron, inc.
181 Commercial Street
Sunnyvale, Calif. 94086

e —

*TRS-80 is a reglstered trademark of Tandy Corp.




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-
tual 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 different colors displayed at
one time.

Single-board processor, based on Zilog
Z80 and Motorola MC6847 Video-Display
Generator.

Costs approximately $275 to construct.

Supported by high-level ?raphics
primitives to produce images efficiently.

Supports graphics and alphanumerics.
Interfaces to a host microcomputer via
three 8-bit I/O ports (status, input, and out-

put) and by radio frequency or video entry
to a standard, unmodified color television.

Table 1: Summary of the characteristics

E Grady Booch
4314 Driftwood Dr
Colorado Springs CO 80907

of 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
Zilog Z80 microprocessor, which
shares a bus with a video-display
generator. The bus control arbitrates
between the microprocessor and the
display generator so that only one

280
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device is allowed to access the bus at
a time.

Also connected to the system bus
are several 1/0O (input/output) ports,
which are used to communicate with
a host computer. The [/O interface
includes ports for transmission of
data 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

VIDEO .
DISPLAY -
GENERATOR oisPLAY

BUS

CONTROL

COLOR
MEMORY
(ENHANCED
SYSTEM)

¥

PRIVATE REFRESH
170 EPROM MEMORY MEMORY
ro
HOST 3
STATUS 4—]

OUTPUT #———

INPUT

Figure 1: Block diagram of Micrograph hardware. The Z80 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 display generator share a common bus that is separate
from the host system’s bus, so that Micrograph is a truly intelligent peripheral.

Circle 81 on inquiry card, =ee=mpp



\

Radio Shacks °399
TRS-80 Color Computer--
Innovation at its

Very Best!

The Family Christmas Gift That's
Functional, Fun and Educational!
Tremendous versatility and value at
a breakthrough price. Something for
everyone in your home! The TRS-80
Color Computer can be used with our
plug-in ROM Paks, or write your own
programs in BASIC. Mom and Dad
can use it for any number of applica-
tions, such as keeping track of per-
sonal finances; youngsters can learn
the basics of computer programming
—the whole family will enjoy playing
exciting color action games. It's ex-
pandable,so its capability grows with
yours. Attaches to any color TV
quickly and easily or get our op- ===
tional TRS-80 Color Video -
Receiver (works as an
extra TV too!).

Put a computer in —
your life this Christmas.

Get the full story and specs from
your nearest Radio Shack store,
dealer or Computer Center. Over
6,000 locations, nationwide. Or write
for a free TRS-80 catalog: Radio
Shack, Dept. 81-A-60, 1300 One
Tandy Center, Fort Worth, TX 76102.

*Retail prices may vary at indivjdual stores and dealers. : The biggest name in Iittle computers &
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Mode Control Signals Colors Border Resolution
Number _ -
AIG AIS GM1 GM2 GM3 CSS INV
1 0 0 X X X 0 green on black black 32 characters by
0 0 X X X 0 1 black on green black 16 lines
0 0 X X X 1 0 orange on black black
0 0 X X X 1 1 black on orange black
2 0 1 X X X X X black, green, yellow, blue, btack 64 by 32, eight colors
red, buff, cyan, magenta, or
orange (depends on color code)
3 1 X 0 0 0 0 X green, yellow, blue, red green 64 by 64, four colors
1 X 0 0 0 1 X buff, cyan, magenta, orange buff
4 1 X 0 0 1 0 X black, green green 128 by 64, two colors
1 X 0 o .1 1 X black, buff buff
5 1 X 0 1 0 0 X same as 3 green 128 by 64, four colors
1 X 0 1 0 1 X same as 3 buff
6 1 X 0 1 1 0 X same as 4 green 128 by 96, two colors
1 X 0 1 1 1 X same as 4 buff
7 1 X 1 0 0 0 X same as 3 green 128 by 96, four colors
1 X 1 0 0 1 X same as 3 buff
8 1 X 1 0 1 0 X same as 4 green 128 by 192, two colors
1 X 1 0 1 1 X same as 4 buff
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. 1 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 number 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 computer doesn’t have to wait
while the video generator accesses
display-refresh memory. Further-
more, the Micrograph instruction set
allows the host processor to deal 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

Text continued on page 126



Speed up your PET programming with The BASIC How Toolkit makes your programming easier:

Programmer’s Toolkit;* now only $39.95. FIND locates and displays the BASIC program lines
Don't waste valuable programming time if there's an that contain a specified string, variable or keyword.
easier way to go. Here it is: The BASIC Programmer's If you were to type FIND A$,100-500, your PET's screen
Toolkit, created by Palo Alto ICs, would display all lines between line numbers

a division of Nestar. The Toolkit is a 100 and 500 that contain A$

set of super programming aids de- RENUMBER renumbers the entire
signed to enhance the writing, de- program currently in your PET.
bugging and enhancing of BASIC i

You can instantly change

programs for your PET. all line numbers and all
The BASIC Program- references to those

mer's Toolkit has two numbers. For instance,
kilobytes of ROM firm- to start the line numbers

ware on a single chip. with 500 instead of 100,
This extra ROM store lets you avoid just use RENUMBER 500.

loading tapes or giving up valuable HELP is used when your program
RAM storage. It plugs into a socket 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
the 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 of program

ee ***COMMODORE BASIC™** development work. And for a very
your PET uses the TK-80P Toolkit. low cost. The BASIC Program-
It you see ###COMMODORE mer’s Toolkit costs as little as
BASIC###, your PET uses the $39.95, or at most, $59.95.

TK-160 Toolkit. Other versions of .
] 1 Get the BASIC Programmer’s
the BASIC Programmer's Toolkit Toolkit and find out how quick

are available for PET systems
and easy program development
thathayelbeonypasey can be. See your local PET

with additional memory. dealer or send this coupon in
today.

e PALO ALTO %Cs

Aersarl A Division of Nestar Systems. Incorporated
c:' oormmmodore COMEUtEr
P00 Grrns

The Toolkit is fully assembled.
Itis not a kit and requires no
special tools to install.

PET™ is a trademark of
Commodore Business
Machines. Inc. The BASIC
Programmer’'s Toolkit™

is a trademark of Palo
Alto ICs, a division of
Nestar Systems. Inc.

E | want to save E
¢ programming :
¢ time and money. :
* Send me The BASIC Programmer's Toolkit that will give Please include the amount of the Toolkit, plus $2.50 for H
+ my PET 10 new and useful commands. shipping and handling. Please allow 4-6 weeks for delivery. §
il ospropras e seow Ao A A
H : 1 S H
i Qty. TK-80P Toolkit(s) @ $59.95 each SEND TO: ;
¢ Wantto charge it? Call (415) 493-TOOL, or fill out the Name :
¢ form below. .
i Enclosedisa O moneyorder O check Address :
E (If charging): O Bill VISA O Bill Master Card. City State Zip E
E Charge Card Exp. Date Phone i
H MAIL TO: Palo Alto ICs .
§ Master Card Interbank Number A Division of Nestar Systems, Inc. :
: 430 Sherman Avenue :
! Signature Palo Alto, CA 94306 '
: () AEEATOL Dealer inquiries invited. $
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Figure 2: Schematic diagram of Micro-
graph, which continues on page 126. See
figure 5 for additional connections that
must be made to the system but are not
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Text continued from page 122:

# and the MC6847 Share the same bus.
Since both of these devices have
three-state address and data lines,
Power Connections for Figure 2 they can simply be wired to the same
physical bus. The only problem that
AEmES G I ) =9 Y must be dealt with is thegelection of a
IC1 280 " 24 single device to use the bus at a given
IC2 74LS367 16 8 time. This problem is simplified by
IC3 74L814 14 7 A
1G4 741514 14 7 the bus-control lines of the Z80 (the
IC5 741873 20 10 BUSRQ and BUSAK control lines)
:8‘73 mgfg‘_}g };’ 1 and the MC6847 (with the FS and
IC8 74LS367 16 8 MS control lines). On the Z80,
:8?0 7418367 }6 8 whenever the BUSRQ line is pulled
1611 Z‘;\kggﬁg 12 g low, the BUSAK line will go low
IC12 AMB216 16 8 later, indicating that a request to use
:8}3 ;g'asglg‘i gg ﬁ the bus has been acknowledged. At
1615 280-PIO % 1 that time, the processor’s address and
IC16 2708 24 12 21 19 data lines enter a high-impedance
(C17 2708 24 12 21 19 mode, the processor essentially
{8}8 g;’?g %g 192 21 19 “disappears,” and another system
IC20 2114 18 9 can control the bus.
IC21 2114 18 9 On the MC6847, there are similar
Ilggg g”ﬁ }g g lines to control bus access. The FS
IC24 2114 18 9 line goes low during the vertical
IC25 2114 18 9 retrace period. The MS line on the
',8%? g”ﬁ }g g MC6847 can then be brought low to
lggg g} }2 }g g allow the Z80 access to the bus while
I H - ’
= e . 9 the v1deo-dlsplay generator’s add.ress
1031 5114 18 9 and data lines are in a high-
IC32 2114 18 9 impedance condition.
l'ggg g”g }g g 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
8 8 8 8
l? 1c29 wE 120 & Ic31 we [ & 1€33 we [
2114 214 214
| | |z2522z23228E88 ereg32yzgoiis ge52337y292888

ER 1

| I

’ 1

1 |

= . : sferge{o{ + : i
ot P - = — A . . -
. e = o - Y
SN EEE . ot | L Y
| | |
1 I 1 |
I i 1a
11 !
P 1 e 7 A 2|25 L o] o Lol o =i 2 2w e [~ fo [0 | 3|22 bt I Y 1 N P P :’.'Elc,_~j.,...,,1.‘,:|':,~: |
=0y 3 3 o 0 -~ 0T N o e emau—~0 = aE~On 9 - O%T Mo
PR 1Q§'§g 22:22:2:‘:2;&&? qi’:ﬁq::‘ﬁq?gggg qd‘:qq:qddq_ﬂ_gﬁg 44444«?24«%(}:%? I
€26 iy 8 ic28 B sl_ 1€30 8 €32 8 i34 |
2114 _ les 2na Al el 14 214 &5 2114 _ Z]es 2114 ___
WE WE WE WE WE
lio [0 l10 10 Tio

[ & - - —

|
r_
[V

126  December 1980 © BYTE Publications Inc Circle 83 on inquiry card. =P



LOADED WITH IN NOVATIONS

40, 80 or 132 columns

Non-thermal paper, pin feed

125 CPS, 70 lines per minute

9 x 7 dot matrix

Vertical format unit

96-character ASCII (upper and lower case)
Adjustable forms width to 812"

Parallel and serial (RS-232C) interfaces available
One year warranty

® o & & & & o o o

This Christmas,

The market is flooded with low-cost printers that look
and last more like toys.

On the other hand, the Microtek MT-80, our versatile
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
quality into each one. So stop tinkering with toys and
get serious. The Microtek decision assures you 100%
value.

Available from Microtek or your nearest computer
dealer.

9514 Chesapeake Drive
San Diego, CA 92123
Tel. (714) 278-0633

TWX 910-335-1269
Outside California

call toll free: 800-854-1081

MICF!DTEKm
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MCe847

SYSTEM BUS

Figure 3: Bus control. 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 when it needs to.

dedicated processor, this is not really
a problem. This approach also pro-
vides a stable display that will not
“tear’” 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 741514
Schmitt-trigger inverters in figure 2.

The Microprocessor

The discrete components shown
near the Z80 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 Z80 and MC6847 address and
data lines are simply tied together.
The leftmost 74L.S367 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 Z80
microprocessor’s address space.

The next integrated circuit, a
741514, 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
(A0 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 17O 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 direct 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 station 3 or 4.

Every ISC computer is
backed by a worldwide
network of representa-
tives and service centers.

AL: W A BROWN INST 205 883-8660. AR: {OK) USDATA
AssoC 918/252-9646. AZ: BFA Corp 602/994-540(

CA: Thorson Co So Ca Alhambra 213/281-2280. Goleta
805 964-8751 Irvine 714,557-4460, Los Angeles 213

476-1241, Thorson Co San Diego 714/292-8525. Jay
Slone Assoc . Los Altos 415/948-4563, No Ca Service
Ctr 408/732-4502. €D: PAR Assoc 303 371-4140. CT":
J&J Assoc 203:624-7800 DE: (PA) Denco Data Equint
215/542-9876. DC": (VA) Intron Corp 703/569-1502 FL:
W A Browninst Ft Lauderdate 305/776-4800. Melbourne
305/723-0766, * Ortando 305/425-5505. Tallahassee 904

878-6642. GA: W A Brown Inst 404/455-1035. HI':
Thorson Co 808/524-8633. ID: PAR Assoc 801/292-8145
IL: (No) Resource Data Sys 312/564-5440. (So ) Digital
Sys Sales 816/765-3337. IN: Resource Data Sys 312

546-5440. 1A: (MO) Digital Sys Sales 816/ 765-3337. (IL)
Scott Co Only. Resource Data Sys 312/564.5440 KS:
(MO) Digital Sys. Sales 816/765-3337. KY: Lowry & Assoc

606/273-3771. LA: W. A Brown Inst 504/626-9701 ME:
(MA) J&J Assoc 617/729-5770. MD: (VA) intron Corp
703/569-1502. MA: J&J Assoc 617/729-5770, MI*: Lowry
& Assoc Bnghton 313/227-7067. Grand Rapids 616

363-9839. MN: Dytec No 612/645-5816 MS: (AL} W A
Brown Inst 205/883-8660, MO: Digital Sys Sales 816

765-3337 MT": (CO) PAR Assoc 303 355-2363. NB:
(MO) Dignai Sys. Sales B16/765-3337 NH: (MA) J&J
Assoc 617/729-5770. NJ: (No) Tech Mklg Assoc

201/224-6911, (So.) (PA) Denco Data Equipt Corp 215

542-9876, NM: BFA Corp . Albuquerque 505/292-1212
Las Cruces, 505/524-8693. NV: (AZ) BFA Corp 602

994-5400. NY: Naco Elect Corp Farport 716/223-4490
No Syracuse 315'699-2651 Unca 315/732-1801 Metro/Ll

(NJ) Tech Mkig Assoc 201 224-6911, NC: W A Browr
Inst 919/683-1580. ND: (MN) Dytec No 612 645-5816
OMH: Lowry & Assoc . Cleveland 216/398-9200. Dayton
513/435-7684, OK': USDATA Assoc 918:252-9616
OR: Thorson Co 503/644-5900. PA: (E) Denco Data
Equipt 215/542-9876 Lowry & Assoc 412/922-5110
Ri: (MA) J&J Assoc 617/729-5770. SC: W A Browninst
803/798-8070. SD: (MN) Dytec No 612/645-5816. TN:
w Brown Inst 615/482-5761. TX: Austin USDATA
Engrg 512/454-3579. "Dallas 214/661-9633. "E! Paso
{NM) BFA Corp. 505/524-9693. "Houston USDATA Assoc

713/681-0200. UT: "PAR Assoc 801/292-8145, VT: (MA

J&J Assoc 617/729-5770, VA: Intron Corp  703/569-1502
WA: Thorson Co. 206 455-9180. WV: (PA) Lowry & Assac
412/922-5110. WI: {IL) Resource Data Sys 312/564-5440.
WY:(CO)PARAssoc 303/355-2363

“Service conlract available in these Cities ptus San Fran-
cisco. Ca Consultfactory tor additonal information

INTERNATIONAL DISTRIBUTORS

EUROPE: Techexport. Cambndge MA 617/661-9424
BELGIUM: Noron S A | Brussels 02-24236-04. DEN-
MARK: Nordland Comm . Kobenhavn 02-913255
FRANCE: Techdata Sarl. Ruell Malmaison 749-47-65
Informalic ISTC. Parns 33-1-306-4606. GREECE: Info-
data. Athens 642-1368. ITALY: E FE . Milano 02-600733.
THE NETHERL ANDS: Schrener Elect . Poeldik 01749-
47640, Compu 2000. Amsterdam 020-360904. SPAIN:
Mecorsa. Barcelona, TELEX/813-53908. SWEDEN: Tele-
nstruments AB, Vallingby 08-380-370, SWITZERLAND:
W Stotz Ag. Mutschellen 057-546-55. UK: Techex. Ltd,
Bournemouth 0201671181, ICELAND: Benco. Lid
Reykjavik. 091-21945, WEST GERMANY: Techdata
GmbH, Kobienz. 01149-31025. AUSTRALIA: Anderson
Digital Equipt . Meibourne 03-543-2077. Canbetra 58-1811
Sydney 02-808-1444, Brisbane 07-350-2611, NEW ZEA-
LAND: Anderson Digital Equipt . Wainuiomata, 644-585,
Auckland  876-570 Chnstchurch  796-210
CANADA: Datamex, Lid . Dorval. PQ 514/636-9774
Ottawa, Ont. 613/224-1391, Toronto, Ont 416/787-1208.
Vancouver, B.C. 604/684-8625, CENTRAL & SOUTH
AMERICA & CARIBBEAN: (GA) Amer Bus Sys. 404
394-9603. MEXICO: Intescomex. Monterrey 564-876,
FAR EAST: Computers Int'l. Los Angeles 213,382-1107.
CHINA: Syscom Computer Engrg . Taiper 02 7022156,
HONG KONG: Comptec. Hong Kong. 03-463-9921
INDIA: Paini Computer Sys . Bombay 230 314, JAPAN:
Compulers Intl. Tokyo 03-463-9921. TAIWAN: Sys Com
puter Engrg. Taiper 02-7026284. MIDDLE EAST: (GA)
ISC Middle East 404/581-0243, EGYPT: United Efec!
Alexandna 809933. KUWAIT: W J Towell, Safat 438
180, LEBANON: Computer info Sys . Beirut 260110
SAUDI ARABIA: Jamjoom Int'l, Jeddah 27790, Ryadh
25083-39732. REPUBLIC OF SOUTH AFRICA: Ful
men Afrnca. Germiston (Elandstontein) {011) 36-5201

For sales and service in other counines contact i5C
headquarters in Norcross, Ga. US A

Computer Dealers: Contact your local
ISC rep to find out how you too can
carry the ISC product line.

Intelligent Systems Corp..

IS(




ISC’s new
3650 Series:

No other desktop
computers have
such 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 capability

you need, with the expanded interface

capablllty you want. For further ®
information and the name

of
of your nearest authorized O\ 5 .
dealer, call ISC toll-free at 9 -
800-241-4310 and ask for s
Ron Hinkley. 2 o

\\ o\eY
m‘“ \A\°‘°5° '
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Color peelion xer
Communicates e
Betters

i—Blntelllgent Systems Corp.,

Intecolor Drive = 225 Technology Park Atlanta = Norcross, Georgia 30092
Telephone 404/449-5961 « TWX 810-766- 1581

Unretouched photd of screens, Price is U.S. domestic.




+5V +7V
A 4
‘P
10uF :: 360 S 12K
‘b
1N4001 ' VIDEO
b ( j? OUTPUT
11 13 14 12
MC1372

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 shown 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.

-

EAST SIGNIFICANT BIT

STATUS SIGNALS

> {> ERROR A
2> {> ErROR
5> {"> FRAME INTERRUPT
crom P10 o BO>— {T> output PENDING | 10 HoST
PORT B Gr> {T> INPUT PENDING ﬁf?:ﬁ’féf
> {> Execute PORT
E>— {"> FeTcH
Fo>- {> InmiaLize J
MOST SIGNIFICANT BIT
LEAST SIGNIFICANT BIT QLRI
=> UNASSIGNED
G- (32> v ]
> 3> ass
FRom pi0 0 (12> 2> A/ e
PORT A [10> B> css SENERATOR
> —{30> oMo
> {25> 6m1
[_l./x 27> om2 J

MOST SIGNIFICANT BIT

Figure 5: Status-port and command-port pin assignments and control-byte formats.
One PIO (peripheral input/output) 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

The address and control lines are
routed to 741.5367 bus drivers, where
they are then passed to the memory
and [/O circuitry. The top four ad-
dress lines are also routed to a
7415154 four-to-sixteen-line decoder
to provide memory chip-select
decoding. Finally, the two 8216 bus
drivers buffer the data lines. Their
direction is controlled by the DBIN
signal from the shared bus.
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Only two PIO (peripheral-
input/output) circuits are needed.
PIO 0 provides a status indication to
the host through one port. (See figure
S for the format of the status byte).
The other PIO 0 port is routed to the
video-display generator to select the
proper display format. (Figure 5 also
provides the format of this control
byte.) The second PIO circuit is used
to communicate with the host com-

1K EPROM
2K ( FIRMWARE)
3K
4K
5 o MEMORY
(PRIVATE)
6K
7%
COLOR MEMORY (SYSTEM II ONLY)
8K
9K
10k MEMORY
11K {REFRESH)
12K
13k
14K
15K rREEMF??REYSH) (SYSTEM TI ONLY)
16K

Figure 6: Memory map for the 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 (erasable 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 MCé6847, Micrograph
can be built with only thirty-four



5 000,000 Reasons to replace
your B-inch Floppies with a
~ low-cost, high-performance

\

5 megabytes instantly expand the progruni and dﬂt storage
horizons on your H-89, TRS-80, or $S-100 microcomputer system.

[JJust siip 5 megabytes of on-line data storage Circle 84 on inquiry card.

into piace In your standard 5-inch fioppy disk

openings, and suddeniy your capabiiity horizons

have dramaticaiiy shifted. Upwards. Now your

CP/M* S-100 microcomputer system, or H-89

Heathkit (HDOS or CPM 2.2) computer system can

utiiize the kind of high-reiiabiiity and rapid-

I access mass storage which today’s sophisticated

- programming demands. [JA company named

ACT has created a complete package at a price so good, you

couldn't walk away from it. The 5-inch package inciudes the

remarkable Shugart Technoiogy ST 506 hard-disk drive with 6.3

megabytes of unformatted mass storage and a micro-sequencing

controller card with compiete floppy disk-ilke interfacing. Hard-

disks have never been more affordabie. Dif you are wondering

just how these ultra-fast, high throughput hard-disk drives will
work with your muiti-terminal or reai-time
transaction oriented systems: now you can get

Clip and mail coupon to:

American Computer 11301 Sunset Hills Road
and Telecommunications Suite A-4, Reston, VA 22090
(703) 471-6288

N & ¢ N B B B B BN BN B |
Tell me more about the ACT
5-inch hard-disk drive

package:

My present 5-inch hard-disk drive
interests center around:
[J S-100 Microcomputer Systems
[J H-89 Heathkit Computer Systems
[0 TRS-80 Radio Shack Computer

Systems
[0 Send me quantity price schedule

Corporation

L/ ivi 1> d Lhausmark 0T vidital nedeal Ll

some straight answers. Ciip and mail the coupon
for quick response to ail your questions. Or
better yet, give us a cali today at (703) 471-6288
for some no-nonsense reasons why your system
needs to ACT now. Quantity pricing Is avaiiabie
to meet the needs of Original Equipment
Manufacturers; check the box on the coupon.

&P

Name

Title

Company
Address

City, State, Zip
Phone ( )




DIPs (dual-in-line packages) and a
handful of discrete components.
Micrograph can be constructed on a
single board and requires only a

;;v, +12V, and —5 V power sup- “The MDBS data
Construction base SYStem iS

Photos 1a and 1b show my pro-

totype Micrograph. I used a universal = A0

wiryer\:vrap boagrd,pand as the photo in- fa ntaSt|C!

dicates, a spacious layout was possi-

ble as a result of the low device count. That's the essence of this letter from

In the leftmost section of photo 1a are Leonard L. Overton, Jr., president of LS
the 280 a0 e o=l Business Systems, Inc. Here's what

the next section are part of the bus )

drivers and the EPROMs. In the mid- he says. ..

dle section are the rest of the bus

drivers and some of the 2114 memory “The MDBES data base system has made a fantastic

circuits. In the next and fingl sections improvement in the praductivity of our custam
are the rest of the memory integrated programming operation. The implementation of this
circuits and the video-display cir- 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

cuitry. Note the few discrete com-
ponents required: most are decou-

T e e~

Type of memory  Address (decimal) readily be transierred to the computer through the data
definition language has increased our software

EPROM 0 to 3071 productivity in the following ways:

private memory 4096 to 6143 1

color memory 0 7168 to 7183 1. The system designer gets a much clearer picture of how

color memory 1 7184 to 7199 clean, efficient, and effective his design is. Improvements

color memory 2 7200 to 7216 are made easily and rapidly,

refresh memory 8192 to 14335 2. The programmer can spend his time producing the

(for System 1)
8192 to 16383
(for System 1)

calculational and interactive parts of the system rather
than getling bogged down in the intricacies of the data
structure, This not only reduces the amount of code
generation but also reduces programmer fatigue due to
tedious repatition,

. Communication with the end-useris much more
effective when he can see an easily undersiood,
graphical depiction of how his data will be handled: A

e e, good understanding by the end-user in the early stages
of the design can eliminate costly program changes ar

Table 3: Type and location of memory
used in the Micrograph board. a

El?;rr:\ber ﬁiﬁ? yse 3%%" data restructuring later.
4. Debugging time Iis greatly reduced and so are calls from
port0 PIO O, display output customers who find the hidden bugs that always show
port A control up In a complex data structure written on a file basis.
*In short, the MDBS data base system is not only a very
FIiY PL(?‘% 282"0| DU effective software development 100l but has bacome the
P foundation on which we are building our futura
port2  PIO O, status output applications seftware. This change has enabled us 1o
port B produce guicker, cleaner, and more flexible applications
software at a lowear cost to our and-users.”
port 3 PIO 0, port output
port B control
port4  PIO 1, input input
port A To find out what a fantastic job the MDBS system can do
port§  PIO 1, port output for you, see the facing page and then contact us without
port A control delay!
port6 PO 1, output output M <
port B ICro
port7 PIO 1, port output D ﬁ
port B control il' ﬂ ﬂSC
Table 4: Port numbers and their usage SUS 'Cmﬁ. Inc.
by Micrograph. Box 248, Lafayette, Indiana 47902
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Micro-computer ¢

data base
management
at its best!

// Get the most out of your micro-computer. Use our
advanced and productive data management system.

HDBS is an extended hierarchical data base
system offering

e fixed length records
o file-level read/write protection
e one-to-many set relationships

MDBS is a full network data base system offered
as an upgrade from HDBS. . .or it may be ideal as
your initial system. Unique and versatlle, it adds
these features:

e full network CODASYL-oriented data structures

e variable length records

e multiple leveis of read/write protection

e one-to-one, many-to-one, and many-to-many sets

e non-redundancy of data, easy updating

e occurrences of a record type may own other
occurrences of the same type

e a single set may have multiple owner and member
record types

MDBS-DRS. As an add-on to MDBS, the DRS
system offers extraordinary flexibility in data base
restructuring to meet new needs.

e |tem, 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-line!

MDBS-RTL. As an add-on to MDBS, the RTL
(Recovery Transaction Logging) logs all data base
transactions, so that in the event of a system
failure, the data base can be recovered with
minimal loss of information.

e The recovery processor permits selective
retloading of the data base from the transaction
file. Users can log messages, indicate complex
transaction sequences, and effect selective
control over the recovery process.

MDBS-QRS. An interactive Report-
Writer/Query-System for HDBS/MDBS data bases.
Features. ..

e may be customized for non-technical users

ecomplex retrieval conditions may be specified

e detailed reports can be quickly generated

e wildcard and “match-one” string specifications
included

HDBS and MDBS Packages Include:

eDDL data definition language analyzer/editor

® 260-page users manual

e DMS data management routines callable from
host language

e Sample application program and DDL files

® Relocator to re-org all routines

e System specific manual for bringing up our
software

Circle 86 on inquiry card.

Both HDBS and MDBS Systems. ..

® Run under. ..

CP/M® with CBASIC; Microsoft BASICs,
FORTRAN or COBOL; InterSystem
PASCAL/Z; Sorcim PASCAL/M; Micro
Focus CIS COBOL; Digital Research PL/I

OASIS

TRSDOS and NEWDOS (Models | and 11} with
Disk BASIC

North Star DOS with North Star BASIC

Apple DOS and Applesoft BASIC

Machine Language Interface available on ali
above systems.

e 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.

e Names of data items, records, sets, and files are
wholly user definable.

e Commands to add, delete, update, search, and
traverse the data base.

e Straightforward use of ISAM-like structures.

® Records can be maintained in several sorted
orders.

* Written in machine language for maximum
execution efficiency and minimal memory usage.

e Independent of types and sizes of disk drives.
Support data base spread over several disk drives
(max.8); disks may be mini- or full-sized floppies
or hard disks.

® Available versions: Z80 (requires approx. 18K),
6502 (approx. 30K), 8080 (approx. 22K)

Total memory requirement must allow for buffer
areas. For Apple users, a language card is
recommended.

© 8086 version available. (Call or write for details
and prices.)

Ordering information (applicable to Z80, 8080
and 6502 versions):

HDBS (Version 1.04) $ 300.00
MDBS (Version 1.04) 900.00
DRS 300.00
RTL 300.00
QRS 300.00
HDBS upgrade o MDBS 650.00
MDBS with DRS.

ATL. and QRS

When ordering. specify intended
use with. ..
North Star DOS and BASIC

. CP/M* - CBASIC

. CP/M® - Microsoft BASIC 4.XX

. CP/M¥ - Microsoft BASIC 5.XX

. CP/M* - Microsoft BASIC or

FORTRAN Compiler

HDBS/MDBS Manual 35.00 6. CP/M* - Microsoft COBOL-80
DRS Manual 5.00 7. CP/M* - InterSystem PASCAL/Z
RTL Manuat 5.00 8. CP/M*® - Sorcim PASCAL/M
9
0.

1500.00

QRS Manual 5.00 . CP/M# - Digital Research PL/l
System Specific . CP/M* - Micro Focus CIS
Manuals (each) 5.00 coBOL

11. TRSDOS/NEWDOS and TRS
Within a given operaling system, Disk BASIC {Models | and 1)
add $125.00 for each additional 12. Apple DOS and Applesoft BASIC
language selecled. 13. OASIS
14. Machine Language Programs-

For prices outside the U.S. and [Sheciylore ol =,

Canada. please ask for price lists.
Indiana residents add 4%.
We accept Visa and Master Charge.

Add $2.50 handling. fee for non-cash
order {$5.00 outside U.S.).

54-page “primer"” on data base
systems for micro-computers —
only $10.00 per copy.

A PRIMER
oN

DATA BASE

Dealer Demo-Package ($60.00)
includes Primer, HDBS/MDBS
Manuals, Demo-Disk, etc.

Setting standards of excellence for data base
software . . .worldwide.

Micro
Data Base
Systems, inc.

Dept. B, Box 248, Lafayette, IN 47802
317-448-1616
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pling capacitors. This physical layout
follows the schematic layout almost
exactly.

In photo 1b (page 136) is a view of
the wirewrap 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. 1
used Slit N’ Wrap techniques for the
bus and, as best as I could, tried to
color-code the whole device.

Any construction technology can
be used to build this board, but there
are a few hints [ 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-

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 variable
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

A CREATION OF COMPUTER HEADWARE

WHAISTIE:
(Wow! towd Al That
Stuff get In There?)

A sophisticated,
self-indexing filing
system—flexible,
intinitely useful and easy
to use, that adapts to
your needs.

___V/!:'ATSIT'S u_r!iq_ue capabilities:

Multiple Entries allowed per
field: For example, a
bibliographic file can
assocjate each work with an
number of authors. WHATSI
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.

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 returmng toa
“menu selector.”

NEW

Apple Il Plus
WHATSIT at special
introductory price:

$95

(Regular price, $150
after December 31, 1980).

WHATSIT comes ready to run on
your Apple, Apple Il Plus, AlpaMicro
NorthStar, or CP/IM computer. See
your dealer for a full
demonstration. . .or write or call:

| }}I)IIA'I‘

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-
Packard 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 +5V at
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 I 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 clock) 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. | used static 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.

These are some basic im-
provements that can be made, and I'll
offer some more radical changes,
which I call 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: 128 by
128 with sixteen colors and 256 by
256 with two colors. The system also
supported a color-look-up table, to
allow a set of 212 (or 4096) possible

Circle 88 on inquiry card, smp



THE SOLUTION STORE

...MakesThe Difference!

MicroAge Computer Stores sell solutions to your professional, business
and household-management problems, not just hardware. That's what
makes the MicroAge difference! From systems integration to easy-to-
understand application software, research and development o warranty
service and repair, systems consulting to training and installation. In all
these, we offer the latest, most innovative approaches. That's why we are
the forerunners . . . the pioneers in the microcomputer industry. “Where Vision Becomes Reality”

But don'tjust take our word for it. Visit the MicroAge Computer Store nearest
you and see the difference solutions make. We have differences you'll
experience with every time and money-saving idea. The difference that
will keep you satisfied now and for years to come!

641 Rockville Pike 1707 Monroe Avenue 20658 El Camino Real West 83 South 10th Street 24 W.Camelback 2591 Hamilton Road
Rockville, Maryland  Rochester, New York Mountainview, California Mineapolis, Minnesota Phoenix, Arizona Columbus, Ohio
(301) 840-9315 (716) 2449000 (415) 964-7063 (612) 338-1777 (602) 2650065 (614) 868-1550
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Photo 1: Two views of the completed Micrograph prototype. The use of a universal
wirewrap circuit board (photo 1a) allows a spacious layout that almost exactly follows
the schematic diagram of figure 2. Photo 1b shows the wiring that required approx-
imately two weekends of the author's time. A daisy-chaining 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 via buses printed and

etched on the board.

colors. However, I came across the
MC6847 and decided to use this
lower-risk approach to complete the
system, since my main concern was
the software design and instruction
set.

I designed the software so only one
section of code must be altered to
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support the new display resolutions.
The code already exists to support the
color-look-up tables, but the MC6847
obviously does not have the capabili-
ty to support such a setup. Thus, you
only need to modify the video-
display electronics and one section of
code to produce System II. The re-

mainder of the hardware and soft-
ware remains the same, as does the
interface between the host and
Micrograph. Thus, in a sense, there is
hardware independence built into the
system.

For that matter, 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 dedicated
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.

[ offer a final radical change, but |
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. In 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-
dating 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
that 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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Multi-User

UniFLEX is the first full capability multi-user
operating system available for microprocessors.
Designed for the 6809 and 68000, it offers its
users a very friendly computing environment.
After a user ‘logs-in’ with his user name and
password, any of the system programs may be
run at will. One user may run the text editor
while another runs BASIC and still another runs
the C compiler. Each user operates in his own
system environment, unaware of other user
activity. The total number of users is only
restricted by the resources and efficiency of the
hardware in use. ‘

Multi-Tasking

UniFLEX is a frue multi-tosking.operotin? system.
Not only may several users run differen
programs, but one user may run several
programs at a time. For example, a
compilation of one file could be initiated while
simultaneously making changes to another file
using the text editor. New tasks are generated
in the system by the ‘fork’ operation. Tasks may
be run in the background or ‘locked’ in main
memory to assist critical response times. Inter-
task communication is also suppored through
the ‘pipe’ mechanism.

I Support

The design of UniFLEX, with its hierarchical file
system and device independent I/O, allows the
creation of a variety of complex support
programs. There is currently a wide variety of
software available and under development.
Included in this list is a Text Processing System
for word processing functions, BASIC interpreter
and precompiler for general programming and
educational use, native C and Pascal
compilers for more advanced programming,
sort/merge for business applications, and a
variely of debug packages. The standard
system includes a text editor, assembler, and
about forty utility programs. UniFLEX for 6809 is
sold with a single CPU license and one years
maintenance for $450.00. Additional yearly
maintenance is available for $100.00. OEM
licenses are also available. ‘

FLEX

UniFLEX is offered for the advanced
microprocessor systems. FLEX, the industry
standard for 6800 and 6809 systems, is offered
for smaller, single user systems. A full line of FLEX
suppor software and OEM licenses are also
available.

Box 2570, West Lafayette, IN 47906
(317) 463-2502 Telex 276143

“UniFLEX and FLEX are tfrademarks of Technical
Systems Consultants, Inc.
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(2a)

DECEMBER
MEMORY SPECIALS.

450ns  2.49 2708 450ns  6.25
450ns 239 2716 450ns 14.95
450ns  1.29 2732 450ns 49.95
450ns  2.99 2650 12.95
450ns  4.99 2-80 9.95
200ns  5.99 8080A 3.95

4116 250ns 8/39.95

OTHER SPECIALS

2N3055  10/6.99 Lm723 10/3.99
95H90 7.99 LM741 10/2.99
8038 3.99 7805 10/7.99
Lm380 5/4.59 7812 10/7.99
LMS55  10/3.49 RED LED 100/7.99
LM556 5/3.49 GREEN LED 50/6.99
LM565 5/3.99 MAN 72 CA .3" 10/7.99
LM567 4/4.99 MAN 74 CC .3"" 10/7.99

LS SERIES

LOOK AT THIS LS PRICING!

74L500 . 741585 1.23  74L8175
741802 L 741586 .45 74LS191
741504 L 741893 71 7415195
741508 f 74L595 At 7408221
74L810 5 74L5109 .49 7415240
74L520 y 7418138 79 7415241
741530 . 7415139 .79 7415244
741832 L 74L8151 79 7415283
741838 L 7415153 .79 7415298
741842 5 74L8157 79 7418367
74L851 . 7415158 f 7415368
741554 5 7415161 3 7418373  1.85
741573 . 74L5163 ¥ 7415374  1.81
74L574 " 74LS174 . 74.8377  1.48

(2b)

7400 10/1.99
7404 10/1.99
7447 5/2.49
7490 5/1.99
7493 5/1.99
74151 3/1.99

LINEAR IC’S

LM301-8 34 LM555-8
Lm310 64 LM556
Lm311-8 64 LM565
L