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Cromemeco aceepts
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.

But Cromemco produces state-
of-the-art MICROcomputers.

Powerful ones.

And our micros have some
outstanding advantages.

For example, Cromemco is the

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.

only microcomputer manufacturer

to support a broad range of

microcomputers with (a) 5-inch

Cromemco logo on
computer board shown
in original ad

Circle 1 on Inquiry card,

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-I1 (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"
I )0 e e i 3 G| i | S R

Tomorrow’s Computers Today
280 BERNARDO AVE. MOUNTAIN VIEW, CA 94043
(415) 964-7400 © TWX 910-379-6968
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Management Information Display

Ultrasonic heart sector scan

MR TN

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, r, C).

*U.5. Pat. No. 4121283

Circle 1 on inguiry 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.

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 Model SDI has been used in scien-
tific work, engineering, business, TV,
color graphics, and other areas. It's a
good example of how Cromemco keeps
computers in the 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



page 142

page 244

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 111

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
Z.80 micro-
processor

60 hertz real-
time clock

8 level
interrupt tie-in

IEEE S100 bus

compatible

Screenware™ Pak I

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 .

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

(703) 827-0888

ICROANGEL

HIGH RESOLUTION GRAPHICS SINGLE BOARD COMPUTER

ﬁﬁHUliﬁﬂ‘!E'.!ElllllIIIIiIIIIIllIIlIIIIIIiIIIIIIIIi

Yy
SCION

CORPORATION,

Light pen
interface

Time multi-
plexed refresh

4K resident
Screenware™
Pak I operating
system

32K RAM
isolated from
host address
space

High speed
comimunica-
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 Lid.
17/19 Mesnes Street
Wigan, England WN1 1QP
09-423 4311
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UCSD’

PASCAL
FORTRAN

PORTABLE
Develop on a Z-801,
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

P CD SYSTEMS

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

*TM Univ. of Calif.
TM of Zilog
TM of Digital Equipment
TM Digital Research

Editonisl

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,
Z8000, BCD, CP/M, Unix, Xenix, bootstrap, OS, DOS, DMA, CAI, CAD,
CAM, vectored interrupt, monitor, RS-232C, 5-100 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? I
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

Qutside 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 storage,
you can’t beat Shugart’s

Miniﬂo 9™ Raymond Schlitzer, Owner—
ppy. Computerland, San Francisco

“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
Minifloppy.”

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 that eliminates the need to search for your

small—but it stores a lot of data. 250 data serially as you must with a tape
kilobytes on one side, or up to 500 kilo- cassette unit.
bytes in the double-sided model. Thats No matter what problem you’re

about 50 pages of printed informationona  solving with your computer system, you
single-sided Minidiskette, and twice that can rely on Shugarts Minifloppy for data

on the double-sided version. You'll have storage. We're known as the Headstrong
plenty of storage capacity for your pro- company for good reason. We’re
grams, letters, forms, or ledger entries. Headstrong about reliability, quality, and

And you find your data fast, too, because value. Ask your dealer. He knows us.

the Minifloppy is a random access device
Relyon the
Headstrong Company.

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

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

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

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

Morgan’s Law # 4: Writing 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

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

INEEWIN TN

Ithaca Intersystems Inc.

Micros for bigger ideas.
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Outside of the garden
you need a computer that can grow.

For the average garden-variety home and hobby operation,
a high quality personal computer is a real temptation. 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 at any 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 Il is the most complete line of fully
IEEE 696 compatible S-100 boards...easily upgradeable to
our MPU 8000™ or other 16 bit $S-100 CPU’s as they become
available...so you’re never locked out of rapid expansion, or
locked into obsolescence, by dependency on a proprietary
product line.

So if you've left those garden-variety applications behind,
come to 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.

DEIMWNIEING
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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.

I know I'm being a little strict here, but it's important.

Unless the dictionary is within easy reach, you probably
won't bother to use it, and you may make a spelling er-
ror. Going without a thesaurus is a further way of handi-
capping yourself. Both these books are vital to every
writer, and | 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
talkked 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 they're
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.

Many people have called with the
same questions about the AIO.
We'll answer those and a few more here.

@: 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 AIO?

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, IDS 125, IDS 225, Hazeltine 1500, Lear Siegler
ADM-3, DTC 300, Al 841.
@: Does the AIO 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’

@: What kind of firmware option is available for

the parallel interface?

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

return.

@: How do I interface my new printer to my Apple

using my AIO card?

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

and they will help you with the proper
connections.

@: [ 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 AIO Manual. It provides for full and
half duplex, and also checks for presence
of a carrier.
@: 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 AIO 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.

Drive So please contact us if you have
1190 Paragon 1a 95131 4 aneed and there is nothing available
o Californt i .

San ]os:{; 400 o meet it.

(40B) 945

sn
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SSM Microcomputer Products
2190 Paragon Drive

San Jose, California 95131
(408) 946-7400



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.

12

DEALERS...OEM USERS.

Call on Monday...
your North Star

computer
will be

dieliivered by
Thursday.

_
R T 3
e e—
== s e =]
LI T vy |
WHOLESALE PRICES
AVAILABLE.
GBC maintains ready
stock on the follow-

ing products and
software:

* North Star

(609) 424-0465
* Centronics

* Perkin-Elmer e
* Epson (67 54 [5 : J

| ARl B | G,
General Business Compulers

* NEC Spinwriter
» Turnkey North Star
Business Software

2020 Fairfax Avenue
Cherry Hill, New Jersey 08003
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Form of the Submitted Article

@® All submissions should be double-spaced and
typewritten on 8% by 11 inch paper, with the narrow
dimension vertical. Double-spacing is important, since
proofreader’s marks and other additions must be made
to the manuscripts..

. ® Take the time to write complete, descriptive cap-

tions for all figures, tables, listings, and photos.

® Schematic 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
new).

® 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.
Turner, R P. Technical Writer's and Editor's
Stylebook. New York: Howard W Sams and Com-
pany, 1964.
Todd, Alden. Finding Facts Fast, Berkeley CA: Ten
Editorial continued on page 294
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Edison had over
1,800 patents in
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 5Y4” 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,
qppldcomputar INc. e
% b{ 43
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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
IEUSY signal on the printer’s connector
pin 4. This pin translates to pin 15,

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

Within the 200 rooms and  for no exira 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 sfill
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-
fantasy — the boldest computer puter games).
game in our Dunjonquest™ sy
series.

Now, when you order the
“Temple of Apshai, you get the
“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:

Cassette (524.95) Disk (529.95)

TRS-80 [ 16K, Level Il [J 32K TRSDOS E
APPLE Not available [C] 48K Applesoftin ROM
PET [ 32K Not available

(Add $1.00 shipping and handling charge; plus 6% or 62% fax for California residents.)

Name.

Address

City, State, Zip

[ Check enclosed. Chargeto: [ VISA [ 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

1 was very pleased to see BYTE's
August 1980 FORTH issue, since | 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:

r.'|1_|1+2301101!tl!01+23011°|l!r|!r

and then print it and execute it, we get:
A
1423p11p""'1423p1lp """
24
14230110 "' "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 "
'1423p11p"

T1p 114D 3p 1 p it
14 23p11p 1"
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TRS-80* Model I Computer Owners . . .

Store Up to 350 Kbytes on a 5" Disk

y NEC You3s-9ts
D765C

_____

- SRR EEFENFRER R R R P e

e

FORMATTED DISK STORAGE CAPACITY

KBYTES

"o |

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
$389.

™ trademark of Percom Data Campany, Inc.

* trademark of Tandy Radio Shack Corporation 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.

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

l._
20 pERCOM DISCOUNT $2°
COUPON
worth $20
toward
The Purchase of a
DOUBLER™
Coupon No. B10101
Expires December 30, 1980

Void where prohibited by law.
|_$20 LIMIT ONE COII.)JPDN PER nouayl.en 52(“

8 S e ]|

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
areater 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 DATA COMPANY, INC.
211 N. KIRBY GARLAND, TEXAS 75042

(214) 272-3421

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



23p11p ' 1423p11p'"?
Y1423p1ip " V1i423pilp 't

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:

VR+MYSELF
[17] R«TIVR "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.

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

* Control AC outlets with your BSR
Command Console and APPLE I1

* All 22 BSR commands at your pro-
gram's fingertips

* Up to 128 separate dim/bright levels

* THUNDERWARE'S Scheduler soft-
ware will control AC outlets in the
background, while you run another
program in the foreground

BOTH FEATURES ON ONE CARD

PUT TIME AND
BSR CONTROL IN
YOUR APPLE 11

THUNDERCLOCK PLUS

A REAL-TIME CLOCK/CALENDAR

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

» Software selectable time formats: 24
hour or AM/PM ASCI| string, or as
numeric values

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

* (n board battery allows accurate time-
keeping for up to 2 years even with
your APPLE turned off
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* On-board firmware makes the THUNDERCLOCK PLUS.'Msexceptinnallq.r easy 10 use

= Read or set time, control interrupts, and send BSR commands with simple BASIC
'INPUT" and 'PRINT' statements

* Completely APPLE |l compatible: INT and FP BASIC or PASCAL with Unit support

* Special introductory prices end Jan 15, 1981

™

THUNDERCLOCK PLUS................... $119.00
Clock, BSR interface, and User's manual
THUNDERWARE SCHEDULER........ $24.95
Diskette with Scheduler, examples, demos,
and Scheduler manual

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

TO ORDER TOLL FREE (VISA/MC) CALL: OR WRITE FOR INFORMATION:
800-227-6204 Ext. 307 (Outside California) THUNDERWARE INCORPORATED
800-632—-2131 Ext. 307 (California Only) P.0. Box 13322, Oakland, CA 94661
California residents add 6% sales tax

BSR X-10 is a trademark of BSR (USA) LTD, APPLE Il is a trademark of APPLE COMPUTER, INC

n

SEE YOUR DEALER
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(200 W xx).

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

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

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

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

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

but this only yields:

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

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

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

(DEFUN PRINTME()

((LAMBDA (LAMBDA)(LIST
‘DEFUN
PRINTME'()(LIST(LISTLAMBDA
(LAMBDA) LAMBDA) (LIST
'‘QUOTE LAMBDA))))

‘(LIST 'DEFUN
PRINTME'()(LIST(LIST LAMBDA

Circle 12 on inquiry card, sl



EIDEEInY

WINS BOTH WORLD AND NORTH AMERICAN
MICROCOMPUTER CHESS CHAMPIONSHIPS!

The same engineers who helped win the “First World Microcomputer Chess
Championship” under the auspices of the World Chess Federation on Sep-
tember4,5,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

H’.'“H wins without a loss or draw — are proud to announce Fidelity’s newest chess
[ product...
SAN JOSE, CALIFORNIA

September 5,6, 7 LONDON, ENGLAND
1980 September4,. 5.6

FIDELITY
El[ﬁ{ﬂlllllllls

* captures, announcéaerrors
Plays at ten levels. of '
diffrcully Aftaiyzes .over
3,000,000 moves —jt's |
faster and smarter
than ever. Speaks
English, Spanish,
French ar 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 ELECTRONICS, LTD. v sonsiwitn s nosion iy

| I TR S NSRS N




read cards...
economically!

The new HEl Model 121-4 card

reader handles marked and T

punched cards interchangably,

including many colors of pen or KA I Pk
pencil. Absolutely no operator A e

adjustment required. Includes a

number of switch-selectable features for

application tailoring without extra cost.

® Reads strobe marks right or left, or self-clocking on both
80 column punch and mark-sense cards.

e RS-232 ASCII output (with Hollerith to ASCII conversion
if necessary), or parallel TTL output.

e 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

H HEIInc.

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

Circle 18 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 ()((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, g



Mountain Computer makes
more peripherals for
the Apple Computer

- than Anybody.

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 lalking programs. 1/0 capability
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 operaling system.

Program your own EPROMs. Create your own firmware.
vty L e Programs 2K, 2716 5V EPROMSs. Disk software package
I e el ne provides easy EPROM programming. EPROMs are verified
' 1 after BURN. RUN your programs fram 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 available 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.

2 16 channels analog to digital input. 16

channels digital to analog output.

- Eight bit resolution. Super-fast 9u
sec. conversion time. Moniter and
output to the real world. All on one
card.

and ... aplace to putthem

By popular demand! Eight more slots for your
Apple, Altractive sturdy enclosure. Its 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.

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
R5-232 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 unigue 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,

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

Apple is a trademark ol Applée 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

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). I
would appreciate suppliers of such soft-
ware informing me of their products.

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

Buzz Rudow

Micropolis Users Group
604 Springwood Cr
Huntsville AL 35803

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

The costs you mention for sending
computer messages using voice telephone
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 fwo correspondents do
not have to send and receive simulta-
neously and opens the possibility for
multiple recipients of the same com-
munication . . . RSS

Info on Micropolis Software Wanted

The Micropolis Users Group (MUG) is
an association whose desire is maximiz-
ing the use of the Micropolis-supplied
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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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ous, smgle 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 Parallel Interface. Two bi-directional 8-bit
I/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/O
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 GP1B IEEE 488 Interface. A frue 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 [l ROMs. Available with
on-board enable/disable toggle switch.

7500 A Wire Wrap Board. For prototyping your
own designs.

7510A Solder 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 retailer. 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 I, Apple Il Plus, and Applesoft are trademarks
of the hpple orporation.

CCS makes the difference.



We see the Apple
alittle differently.

........
Y

w to e' 'hin g done high-speed math functions, and fast, high resolution graph-
ﬂy g g ® 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,

If 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) 734-5811



Your 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 lower 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 /O 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 I/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 double-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. Itincorporates a real time
clock and a unique 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 I/0O 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 I/0 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 Challenger can directly plug
in voice output, the UTI and other
current state-of-the-art 0S|
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.

OHI0 SGIENTIFIC

1333 SOUTH CHILLICOTHE ROAD
AURORA, OH 44202« [216)831-5600
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Multimachine Games

Ken Wasserman and Tim Stryker
Mach 2 Software
96 Hammersmith Apts
Danbury CT 06810

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

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

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

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

Cassettes containing Flash Attack for the PET, at $15
each, and kits containing all the hardware needed to
run Flash Attack and other games on the PET, in-
cluding CB2 sound, at $15 each, are available from:
Mach 2 Software, 96 Hammersmith, Danbury CT
06810.
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Quickly reconnoitering your base
perimeter, you begin to lay down

mines to protect it from invasion.
e e e ]

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.

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

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

You reason as follows: in order for his second tank to
have gotten back to this area as fast as it did, his base

Circle 17 on inquiry card. sy



ATARI: PERSONAL
COMPUTER SYSTEMS THAT
GROW WITH YOU

modulator and FCC approval for Add programs. Choose among doz-
connection to any TV, Plus, nationwide  ens of programs in Atari’s rapidly
Atari Authorized Service Centers,  expanding software library, Programs
And more, categories include:
Add memory. The ATARI  * Personal Finance
800™ is supplied with & Record Keeping
16K of memory. You can * Personal Interest & Development

» = expand up to a full 48K of * Professional Applications
RAM with 8K or 16K Memory « Education

S ou il youncl * Information & Communication
/ In less than a minute, The

* ATARI 4005™ 8K of RAM may be » Entertainment
expanded to 16K at Authorized Ser- * Programming Languages
vice Centers. Both may be expanded * Small Business Accounting
t5:a0ts EROUMwith slip-in ROM Add It up. With Atari, you start

Start with a better computer. cartridge programs. with more, And you can build to
Atari computers have built-in capa- Add peripherals. The ATARI 410™ more, Because Atari offers 'you per-
bilities you can’t even add onto audio-digital program recorder. Sin- sonal computer systems that grow
many other personal computers, gle or dual density* disk drives, The with you, Ask your Atari retailer

Three programming formats (ROM ATARI 800 individually addresses up to give you a full demonstration
cartridge, disk and cassette), A 57 key  to four drives, Add the ATARI 850™ of Atari computers, peripherals

upper/lower case ASCII keyboard with  RS232 Interface Module, Add high and programs, Complete systems,
29 keystroke graphics symbols. 128 speed 40 or 8o-column printers. Add Because when other people were
colors and hues, Four separate sound  an acoustic modem for remote data thinking hardware and software,
channels and a built-in speaker. Four access, Add a light pen* And there Atari was thinking systems,
controller ports, A built-in RF are more Atari peripherals ATARI «Avallable Fall 1980

©1980, Atari, Inc. SR YAy PERSONAL COMPUTERS

@ A Wamer Communications Company E ; :
Alari reserves the right 1o make changes to products 1265 Bortegas Avenue, Sunnyvale, CA g4o86

of programs withoul notice. Call toll-free (800} 538-E547 (Except Alaska and Hawall)
{in Califarnia: (8oo) 6721404} for the name of your nearest ‘Atar) retaller,

/ A ATAR] CHBS3 RSO 1S RANN \“\\“\
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COMPUTING




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 FACTO
as =

FAI

and accessories, plus a head cleaner disk and solution =
packaged in a bookcase binder for easy access, handling
and atorage. "Diskit" complete for the introductory
price of only $49.50 plus $2.50 freight and handling. f
Normal price $59.50. Order now and save $10.00 B
(CA residents add B%2% sales tax). r

e 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.O. Box 60759
Sunnyvale, CA 94088
For VISA or MasterCard call toll-free
(800) 824-7888
In Calif. (BOD) B52-7777
In Alaska & Hawaii (B00) B24-7918

Ask for Operator 98 '

)]
)
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O ]
L e Buyfactory direct from the manufacturer of floppy disks
= sold exclusively under other well-known brand names.
:Z'L'Ij e Save distribution costs on reversible 5.25" floppy disks, :
o which are 1000 certified for 40 track, dual side, double -
N density and all other standard applications. -
> @500 savings on 5.25" floppy disks with new factory-  C)
a8 direct 2.2 megabyte capacity “Diskit". e}
!|'_' ® Factory-direct “Diskit”, includes twelve floppy disks
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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)

CONDITION

COOO0O00000

(1b)

T M
-t
-
1
=

-

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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ODP 100 is quiet
®DP 100 is quietly beautiful \
®DP 100 quietly works and works and works

beautifully

$4695

® Z-80 4 Mhz CPU e Two 8" Double Sided Double Density Floppies @ Four Ports - 2 Serial - 2 Parallel
® 64 K Memory ® Disk Controller - Double Sided Double Pensity - up to 4 M.B. ® Monitor in Prom
¢ CP/M 2.2 DOS e S-100 (I-€€€) Motherboard ® Basic Language Included @ Real Time Clock

Quasar Data Products —

10330 Brecksville Rd.. Brecksville. Ohio 44141
216 - 526 - 0838 216 - 526 - 0839



The game hinges on the players’
judicious use of incomplete informa-

tion.
=== = e e e e |

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.
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.

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.

R’1/0

S-100 ROM,
RAM & 1/0
BOARD

ECT's R2l/O is an S-100 Bus I/O Board with 3 Serial
I/O Ports (UART's), 1 Parallel I/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  Small Business e Personal

EETW Card Cages, Power Supplies, Mainframes, CPU’s, Memory, 1/0, OEM Variations
: ELECTRONIC CONTROL TECHNOLOGY (201) 686-s080

763 Ramsey Ave., Hillside, NJ 07205

28 December 1980 © BYTE Publications Inc

Circle 20 on inquiry card.



THE UNBEATABLE $-100

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 |/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.

= Moo

LU O

A Division of MEASUREMENT systems & controls
incorporated

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

* Four independent 16K software select-

able banks.

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 I/O port for each

of the 256 ports.

e Z-80 4MHz operation with no wait
states using transparent refresh.
On-board diagnostic LED’s.

Low power — 8 watts maximum.
Reliable, tested and burned-in memory.
IEEE S-100 compatible timing.

One year guarantee.

Attractive Dealer & OEM Prices.

See your nearest computer dealer, or contact
us for the complete story on the UNBEAT-
ABLE S-100 Memory.

867 North Main St. /| Orange, Calif. 92668 / (714) 633-4460
TWXITELEX: 678 401 TAB IRIN



Right now, in selected electronics
supply stores across the country, Fluke is
introducing a new line of low-cost DMMs:
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

4

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 vear 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 make this multimeter
a solid price/performance value, $179.*

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 D 811: Same performance features as
DMM with nine functions, 26 ranges, 0.1%  the D 810 with the added convenience of

basic dc accuracy and more. Direct battery power, Rechargeable “"C"” size Ni-

temperature readings in °C with K-type Cad batteries deliver up to 40 hours

thermocouples; peak hold on voltage and continuous operation. $299.*

current functions; even an audible indicator 4 ,

for instant continuity and logic level Series D Accessories.

detection. Available January 1981, $229.* A wide range of accessories to extend
: the measurement capabilities of your

Series D Bench/Portables. Series D Multimeter is available, including

D 810: Bythrpeans] of a Fluk%m (I'ilyibrid tempeaaiure and {:ul:jrent grg}b&s can'yitl1g
converter, this multi-purpose elivers  cases, deluxe test leads and thermocouples.

True RMS measurements of ac voltage and With Series D Multimeters so easy to mmem.s
current with speed and precision. Also find and economical to own, Fluke has : in .
features conductance, 0.1% basic dc accuracy, made selecting the right DMM much simpler. Now we've desiglled
an extra 10A range and diode test. $259.*  This is your opportunity to own a Fluke. one for you.

.
wth T
'G'!:-._\ktj

e
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*suggested US. list price, l FL-LJ K E I

For technical data cirele no. @
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Listing 1: Listing of the program used to test the cable described

in figure 1.

186
118
128
288
cia
o

238
=48
258
268
27
2c8
999

REM=x+ PROGRAM TO TEST IMTER-

REM*ak#
REMAk
GOSUE 18883

MACHIHE COMMUNICATIOHS

IF PEEK({S52471) AHD 16 THEH 2&8

GET S#
IF S%

GOSUE 18288
IF 5% = "a"
GOSUE 18488
PRINT R#;
IF B¥ <>

EHD

THEH

= "" THEHN 5% =

CHR£(B)

S99

THEH 228

18e2

16238
18248
16258
18258
igzvs
18228
18238
18288
18318
18328
18338
18348
16488
18418
18428

RE Mk
REMEE®
RE Mok
REM=*#%
HH = INT{RSCI{S%

IHPUT:

CUTPUTS:

5% =

BYTE TO BE
SERT
HOHE

37163

LH = ASC{S5$>-HH=*ls

FOKE 392471,LH+1
IF PEEK(S2471)
FOKE 59471 ,HH+1
IF PEEK{32471)
GOTO 18318
POKE 52471.235
RETURH

REME##

REM##+ REOUTIHE
REM=#=%+ IHFUTS:

Z28+32
RHD 128
Z28+54
AND 128 THEH 18336

THEH 18226

TO RECEIYE BYT
MM

18688
igaiag
18626
18836
ie54a
18558
igaca
18878
18258
igz21

REMskk
REM##+
PEMtt%
RE stk
REH %3k
FOKE 59471,255
POKE 52453 ,255
EETURH
REM##®
FRE MR

ROUTINE TO IHITIALIZE
INPUTS: HOHE
GUTPUTS: HOHE

PORT

ROUTIME TO SEMD BYTE

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

What is needed, then, is an arrangement that will allow
a byte at a time to be transferred from either machine to
the other. Figure 1 gives the wiring diagram for the cable
needed; as you can see, each bit position on each machine
is simply directly connected to the corresponding bit
position on the opposite machine. This is true for all bits
except for the 2¢ 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/0 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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REM=+x OUTPUT: REZ
REM=ak

IF PEEECSS94713 ARD
LH PEEKLS9471 2
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B%
RETURH

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
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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

F * and pick your path carefully through the Great Under-
‘ ground Empire. The least likely object

' !
/ may be the only thing that can save =
. - vyour life, i'oﬂ‘“"" T
\ Yet, you can succeed. Discover the 20 ?l.!‘“."?pdf
treasures of Zork, return them to the Trophy
= '_L 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® II and Il
"Plus and 32K TRS-80™ Model I Level
11 disk systems.
Also new from Personal Software
isMONTY ™ Plays Monopoly,* which
lets an Apple or TRS-80 play Amer-
ica’s 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.
Zork, MONTY Plays Mon-
w8 opoly and Arcade Classics—
' more fun and games with
your computer, now join-
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.
at408/745-7841, 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
' System.

?;41“,,\::

E

Lork i a lr'ull-nl ark of Infocom, Inc; Apple is a registered
Ira k of Apple Computer, Iru TRS-80 is 4 trademark

of Hlmk Division of Tandy Corp; MONTY is a
trademark of Ritam Corp.; Monopaly is a trademark of
Parker Brothers, Inc; MONTY is not sponsored or

endorsed by Parker Brothers s, Inc,
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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.

DRCV \

l_
Qo

=\

X
o

\ i

DATA 0-3 \

b /

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. LNR , 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. HNR , also a signal from the sender to
the receiver, is brought low by the sender to indicate to
the receiver that the high-order nybble of the byte being
sent is now ready to be read off the DATA lines.

DRCV, which is a signal from the receiver to the sender,
is brought low by the receiver once he has read the low-
order nybble off of the DATA lines, to indicate to the
sender that he is ready for the high-order nybble; DRCV
is then brought high again by the receiver once he has
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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 LNR 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 HNR 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”. Couldn’t Be
Further From The Truth
When It Comes To Running Your
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, 4th Ave. Suite 2 Ontario, Oregon 97914
(503)889-8777

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 Il,
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

Software Inc.

Apple ll 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.

'T INTER-

AMUMICATIONS
1 HE LAMGLARGE
1 FFICIEH
1 st TECHHIGUES
1 s
z GOSURIBBER: Y5263
218 IFPEER(SS471 ANDICTHENZ4E
SEE GETS$:5=8: IFLENC(SF 3>8THEHS=RASC{SE )
SIZE UsUSR(OS 2: IFSH#="g"THEHZ99
o485 RE=CHRS(USRO-120:PRIMNTRE:
o5E IFRs<:>"s"THEMZZ2S8
2 EMD
i 5 RE
H RE
i RET
1 REM
5 REMN: SYSSET L..IHITS PORT
1% FEF®
18888 REM®#®s U=USRO+M s .. SEHES H
16878 =
18 U=USR{-13 ...RECEIVYES
15 o TOS17 i READK: POKEL LBt HERT
ig {E1 581 POKEZ,3
141 EEK( 58883 »=8THENRETURHN
ig (EB27,154: POKES3B ,97:
gl BKEES592,.189; FOKEESS2,28:
5 ETLRH
i1 DATH 32,167 ,2828,.1566,17%,28688,22
i1 DATR 165,188,72,29.,2468,41,1%91,141
i1 DATA 79,2328,184.74,74,74.74.5
it DRTA 282,44,72,2832.,48,851,141,79
i DATA 232,44,79,232.15,251,48,44
i3 RTA 32,16832,32,76,188,218,44,72
11 DATA 232,112,231,173,79.232,41 .1
11 DRTA 133.,188,16%2,1287,141,79,.2832
11 DRTAR 165,32 .44 .72 ,.838,2868,251,17
11 ATR 79,238,18,48, 180, 1R,.5,188, 16
11 ATA 2234 ,2324,16%,8,162,255,142,7
it RTA 232,142,867 ,832,36

("
Y
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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 itisin
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. g



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.

It has 26 megabytes of useable memory (29 megabytes
unformah‘ed) And it's expandable to 104 megabytes.

The DISCUS M26™ system is delivered cornplete—

@ 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
Winchester-type sealed media hard disk dnve in a handsome metal cabinet
with fan and power supply.

The single-board S-100 confroller 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 abiliﬁf to
generate interrupts af the completion of each command to increase system
throughput. There is a 512 byte sector buffer on-board. And each sector can be
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 b
locally, write Morrow Designs™ 5221 Central Avenue, Richmond, CA 94804, .
Or call (415) 524-2101, weekdays 10-5 Pacific Time.

*CP/M is a frademark of Digital Research.
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26 MEGABYTES
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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,

& REdwws BEEARL-TIME 2-MACHINRE HAHGHMAH
5

15 WE... THE TARGET WORDS

g F#... LETTERS FOURD 50 FAR
a8 T$... LETTERS TRIEE 50 FRR

EE
PIM WSS 2, P22, T2
GOSUR 18886 : SYS5 589
PRINT "BKHET IS YOUR WORD":
IHPUT W${12
IF PEEK(S9471 > AND 1o THEH 156
LES=USR{—-17 ¢ U=sUSRILER{WS(1335
IF LS<> EHCWSC(1 2> THEH 218
GQUSUE 5186 : GOSUE SEB6B
GOSUB S288 : P=2 : GOTO Z28&
U=USRCLEN(WEC L 332 = LS=USRI-13

(R
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st

LS=LeEM{WS{ 13> THEH E238

IMT "WORDS RRE HOT SAME LEHGTH®
i

5 : GOSUE 5188
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= =
s i -1 : GOTO 288
Z G =HIDE{MEFCHRES{G 2. 1,12
= U ASCOMESS
3 I CHRE${8) THEMN 588
3 F =i T4 LS
2 IF HME<{>HIDS(HF(P2,1,1) THEH 3&8
258 FEIP=MIDE(FS{P 3,1, 11 3rMF+MIDSIFFL
Pl T+1 . 5-0>
&8 HEET I @ IF FH#(P »=E£(P> THEH 1888
358 TE{P=T2(P3tH$ : IF P=1 THEH 588
488 PEIHT
418 PRINT "WORD S0 FBR: ";F3$(2)
428 FPREIHT "TRIED SO0 FRAR: ":TF(25
SEE F=3-F =z OH P GOTO 278,280
1888 BEMsw
1885 EEM==x HE HAVE A WIHHER
1818 REM#®=®
1828 FRIHT : IF P=1 THEH 164
18328 PRINMT "YOU BIN" @ GOTO 1183
1548 FRIWT “You LOSEM
1168 PRIHT "THE HMAGIC HORD HAS: ":WE(23
1iig EHD
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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
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5163 REM=#% ROUTIME TO RECEIVE ENTIRE
51168 RBEMs#® WCGRD FROM OTHER MRCHIHME
3115 REM#ok®

3iZ8 FOR I=1 TO LS

2138 WFE2)=WF(23+CHRFIUSRI-1 23

9148 MEXT I : RETURH

S2EE REMsoew®

5285 REM=x ROUTIHE TO IKITIALIZE EG

5218 REM#=®# F$¥ EWTRIES 7O ALL GRS

S215 REMs®®

3228 FOR I=1 TO LS

238 FSC10=F$C153+"-" ¢ FR(2i=FHF{25+"-"

3248 HEXT I @ RETURH

16885 REM#++ THIS ROUTIHE SETS UP THE
18816 REM#®*®* FOLLOWIMG FACILITIES
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18828 REEMaw IH MACHIME LANGUARGE:
16838 REM=#=
18848 REM#:® 5¥Y5989 ...IHITS FORT
158358 REM#x
12858 REM=®#® U=USEC+H> .. .5EHDS H

18878 ROF#ww

18858 REM=®® U=USRC-1) ...RECEIVES U
188268 REM®®=x

18180 FORI=CCECTOSIF:RERDH:POEEL K HEXT
i@iila POKEL,.SE PGhLC,“

igi28 IFPEEK(58833}*ETHEHRET”RH
181328 POKESEV,154:POKESSE,57V 1 POKESR4 .2
1ai4s FUEE359,189.PDKE““E QS:PGKE 2
18158 RETUEH

116868 DATA 32,167,288.166,179,888.32
11818 DRTA 165,188,72.9.2468,41.1%1,141
11828 DRATR 7V2.,232,164,74,.74.74.74.5
11836 DATH 2B8.44,.79,232,48,251.141 .7
1ia4@ DRTAR 833,44,-9,232,1n,251 42,44
118538 DATH 32,.183,3.76,128,216,44 .79
11868 DRATA 232,112,851,173,72,.232.41,15

11678 DRTA 133,188,16%9,127,141.73.232

11838 DRTA 183.32.44,79, EEE,QBQ 291,173
118968 DATA 79.,232,18.,18,14,18,.5,182,158
11188 DRTA 234.234.169.8, 16;,3?‘ 142,73
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In this age of runaway inflation...

Look what $795 will buy

The HIPAD™ digitizer

Inexpensive input to your computer

The HIPADTM 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" (28cm 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

oy and has its own built-in power source. The origin is completely relocatable so coor-
Yl ur 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 multi-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 II™ , TRS-80 Level Il ™, PET ™ or other
[ N popular computers
Available with stylus or optional cursor. 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".

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, Rochesterlaan 6, 8240 Gistel,
Belgium. Telephone 059/27-74-45,

TM HIPAD is a trademark of Houston Instrument h ou S t O nin St r u m e n t

. : , - TRS-80 is a rademark ol 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 MB @

- - : Circle 24 for literature
U.S. Suggested retail price Gircle 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$(2). Both machines now know both players” words.
Each machine has its own player’s word in its own copy
of W%(1) and the opposing player’s word in its own copy
of W$(2).

MARK GORDON
COMPUTERS

DIVISION OF MARK GORDON ASSOCIATES, INC.

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

SD SYSTEMS COMPUTER KITS

+ EXPANDORAMI (No RAMS) ...... 169.00
* VERSAFLOPPY CONTROLLERI .. 189.00
* SBC-100 Single Board Kit . ........ 239.00
* ZB0Starter . ......ciiiiiinn 269.00
OTHER SPECIALS
* 16KMemoryKit .................. 49.00
* CATModem ...........covvunnn. 151.00
% Leedex Monitor ................. 109.00
* 16K Model III TRS-80.............. 859.00"
e LA 8007 oo aienlne ausiusrersarsia: s et 779.00
* Hazeltine1410 .................. 699.00

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

*TRS-80 is a Trademark of Tandy Corp.

ORDERING INFORMATION
We accept Visa and Mastercharge. We will ship C.0.D. certified
check or money order only. Massachusetts 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$, F$,
and T$, to ensure that the proper player’s status is up-
dated as a result of the processing of the keystroke. The
net implication is that P must be initialized to 1 on one
machine and to 2 on the other so that the play phase 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.m

Need help? 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.

s,

You can't find a better value either. The
Mieroline 80 includes upper and lower case
pPCharacters, 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.

OKIDATA

Okidata Corporation

111 Gaither Drive

Mount Laurel, New Jersey 08054
609-235-2600




TOGETHER...A New Begi




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
nt apencies, educa-
tional institutions and firms
with a favorable D & B
rating. All prices ars FOB
Lawndals, California.

Manufacturing and marketing micro products is

our only business.

B Look At These QT

System + Features:
2 Megabyte storage (standard)
e Up to 16 Megabyles storage
available = Mainframe with power
supply and fan » Televideo 920C
terminal » CPU-Z80-4MHZ = Two
8" disk drives = Floppy disk con-
troller (double density) = 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 * Hard
Disk Compatible = 2 Serial/2
Parallel Ports = Real Time Clock
* EPROM Programmer » CP/M*
2.2 or 1.4 Operating System
* MP/M*® Compatible  Full line

of business software available.
M Silence + Mother Boards

SYSTEM + SS (1 Megabyte) No need for termination e Ver
e y
ggylsﬁl%%%l gg“ ;4‘:95'?}“- high crosstalk rejection 6, 8, 12
Dbl Side/Dbl D (5499"%"03“5} and 18 slots available » Has
9 en . operated to 14 MHZ quietly.

Bd. S24.95 $26.95 S29.95 $49.95
Kit §39.95 S54.95 $69.95 $§99.95
A&T 548.95 569.95 $89.95 $5139.95

B SBC+ 2/4

1K RAM On Board = 2 Program-
mable Timers = Power On Jump to
On-Board 1K or 2K EPROM

COMPUTER
SYSTEMS
INC.

(2708-2716) = 2 Separate Parallel
Ports = Programmable Baud Rate
Selection (110 to 9600) = Serial
1/0 Port (RS-232).

Bare Board S60.00  Kit 5180.00
1K Mem. Kit $12.00 A&T  $280.00

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

. Uses 3242 Refresh Chip with
delay line = Quiet four layer PC Bd
» Supports 16K, 32K, 48K or 64K
of memaory = 24 Address lines per
IEEE specifications » Bank on/off
signal selected by 1/0 port 40
(Hex) per industry standard.

Bare Board S570.00 48K Kit 5480.00
16K Kit 5280.00 A4BKA&T $550.00
16KA&T  5$325.00 64K Kit $525.00
32K Kit §360.00 64K A&TS625.00
32K A&T  5425.00

WI/0+

Two Independent SYNC/ASYNC
Serial Ports = One Strobed

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

Bare Board S69.00 A&T §375.00
Kit §275.00

15620 South Inglewood Avenue o A an
Lawndale, CA 90260 w e B Voo

(213) 970-0952

Call TOLL FREE: 800-421-5150
(Except Alaska, California and Hawaii)
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Bare .6-Slot 8-Siot 12-Siot 18-Slot

B RAM + 65

2 or 4MHZ » 16K Static RAM

* Uses 2114L static RAMS = Ad-
dressable in 4K steps « Memory
protection in 1K increments

= Features bank selection.

2MHZ 4MHZ
Bare Board 520.00  Kit 5225.00
Kit §200.00 A&T  $250.00

A&T $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 S45.00 A&T $150.00
Kit $100.00

B Mainframe + MF +

= Cabinet = 30A Pwr Supply = 12
or 18 Slot Motherboard * Fan-
cooled » AC Line Filter to
eliminate EM|1 » 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 e 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 5400.00
B DDC-8 +

Available in Brown or TRS 80
Colors = Disk Cabinet for Single
8'' Drive = Data Cable = Fan

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

DOC-8 + $250.00

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

WARRBANTY: 1 year against
defects in material and workman-
ship from date of shipment on all
OT products,

Apple is a trademark of Apple Compuler,
Inc. CP/M* and MP/M* are trademarks
of Digital Research. TRS-80 is a trademark
ol 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-Dorian, 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 B" or on
various mini-floppy disks. Each package
contains the software program in INT and
BAS file form plus a user’s manual and hard
copy source listing. Graham-Darian 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.)

nake your micre

4

Medical
Dental
Surveying
Inventory
Payroll

Apartment Management
Construction Job Costing
Accounts Receivable
Accounts Payable
General Ledger

Cash Register

CBASIC-2

Ask your dealer for a demonstration soon.

G
Software Systems, Inc.
211 North Broadway [ Wichita, KS 67202 | (316) 265-B633
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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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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 “I/O 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),
presented an article on the design of a
serial/parallel I/O (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 drives. Choose from 5% and
8-inch floppies, 5% and 8-inch Winchester technology
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fixed disk drives, and several Floppy/Fixed disk

combinations. Each LOBO DRIVES system is

thoroughly tested and burned-in and has the famous

LOBO DRIVES One Year, 100% Parts/Labor

Warranty.

MODEL 400 5%-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.

* Up to 220 KBytes Capacity

* Single/Double Density

* Soft Sector Format

* Complete Software Compatibility

MODEL 1850 DUAL
FLOPPY/FIXED DISK MEMORY
SYSTEM

MODEL 950 DUAL
FLOPPY/FIXED DISK MEMORY
SYSTEM

MODEL 800/850 DUAL FLOPPY
DISK DRIVE MEMORY SYSTEM

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

s Compatible with Most S-100 DOS

Systems
* Upto 3.2 MByte Capacity

No more worries aboul back-up. LOBO
DRIVES has combined the latest state-of-
the-art Winchester technology with the pro-
ven reliability and dependability 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 Reliability

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 floppy 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 (Avg)

* Software Compatibility

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

©BR

drives

INTERNATIONAL

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

Telex: 658 482
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Figure 1: Block diagram of the COMM-80 170 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
medels 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 DS180 matrix printer provides the total package of perfor-
mance features and reliability required for applications such as
CRT slave copy, remote terminal networks and small to mid-range
systems. Not a “hobby-grade” printer, the DS180 is a real work-
horse designed to handle 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, horizontal 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"-19". 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.

datasouin

computer corporation

4740 Dwight Evans Road  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-

111141141} S——
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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,

Photo 2: Test cables required to run diagnostics on a COMM-80 serial/parallel 1/0 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 fest 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 I/O 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 I/0O, RS-232C handshaking,
and serial I/O. A flowchart for the se-
quence of test routines is shown in
figure 2.

Address Decoding

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

Figure 3b is a diagram of a circuit
that facilitates this test. It is a simple
one-quarter-second beeper that is ac-
tivated by the 1 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 Extraordlnary Products for Your 6800/6809 Computer

Percom mini-disk systems start as
low as $599.95, ready to plug in and
run. You can't get better gquality 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-
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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.

From Percom .

Low Cost
Mini-Disk Storage
in the Size You Want
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EXORciser* Bus LFD-400EX™ -800EX™ Systems

The SBC/9™. A “10” By Any Measure.

The Percom SBC/9™ is an SS-50 bus compatible, stand-
alone Single-Board Computer. Configured for the 6809
microprocessor, the SBC/9™ also accommodates a 6802
without any modification. You can have state-of-the-art
capability of the '09. Or put 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 $S-50 bus. Requires no changes to the
motherboard, memory or /0.

+ Serial port includes bit-rate generator. RS-232-C compatible with
optional subminiature ‘D’ connector installed. 10-pin Molex connec-
tor provided.

+ Eight-bit, non-latched, bidirectional parallel port is multi-address
extension of system bus. Spans a 30-address field, accommodates
an exceptional variety of peripheral devices. Connector is optional.
* Includes 1-Kbyte of static RAM.

» Coslts only $199.95 with PSYMON™ and comprehenmve users
manual that includes source listing of PSYMON™

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

Prices and specifications subject to change without notice.

Versatile Mother Board, Full-Feature Prototyping Boards

Printed wiring is easily soldered tin-lead
plating. Substrates are glass-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
SS-50 bus cards, and may itself be

plugged into an SS-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$8-30 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 Electric Window™: Instant, Real-Time Video Display Control

Memory residency and outstanding software control of display format and
characters make this SS-50 bus VDC cardan exceplmnal value atonly $249.95.

Other features:

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

« Well-formed, easy-to-
read 7x12-dot characters.
True baseline descenders.
» Character-store (displa g)
memory included on car

« 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-
com Users Group.

PERCOM DATA COMPANY,
211 N, KIRBY GARLAND.

[214) 272-3421

PERGOM

Circle 43 on inquiry card.

INC.
TEXAS 75042

Products are available at Percom dealers nationwide. Call toll-free,
1-B00-527-1592, for the address of your nearest dealer, or to

order direct.
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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

ADDRESS
TEST

PRINTER 1/0
AND

PROGRAM PLUG
TEST

l

K
IGNALS 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/0O 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 kkxkhkkxk Tk hkitxN
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 AS="@" THEN 180 ELSE 150

180 PRINT:PRINT"CLOSE SW1l 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 AS="@" 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 DATA 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"*#**###%* PRINTER PORT AND PROGRAMMING PLU
G TEST *x*xkk%kx%n
1010 FOR X=0 TO 9
1020 POKE 14312,%(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+S1+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 OUTBUT 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
“;2(X);" DATA VALUE"

1230 GOSUB 2500 :RETURN

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

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



WordPro Plus”
Word Processing Software

Turn your Commodore CBM/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
wordprocessing 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 wordprocessing
features, WordPro Plus is a series
of programs designed specifically
for use with the 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, none can surpass
Wordpro Plus’s EASE OF USE
AND FLEXIBILITY. Wordpro
Plus operators need not be familiar
with computer commands or
functions. WordPro is easy to learn
for anyone wtih ordinary typing
skills.

WORDPRO 4 PLUShas it all!
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 inquiries invited.

*CBM is a registered trademark of Commodore Business Machines.

*WordPro Plus was developed by Steve Punter of Pro-Micro Software Ltd., and is marketed exclusively by Professional Software Inc.
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(3a) TEST UNIT PARALLEL 1/0 TEST CABLE MASTER UNIT
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g A2 2 ) Figure 3: Hardware for testing the parallel
o 7 1/0 (figure 3a) and addressing (figure 3b)
capabilities of the COMM-80. Figure 3a
shows an I/0 test cable that connects the
PIN 7 GND master and test units. Figure 3b shows a
L beeper circuit that tests the address selec-

Vedd tion of the COMM-80.

UCSD p-System* forthe INTERTEC SUPERBRAIN™

With UCSD Pascal* and FORTRAN

UCSD p-System includes: operating system, editor, filer, library,
Z80 assembler, and documentation.
with Pascal $ 400

with FORTRAN 450
with Pascal and FORTRAN 600

NOESIS COMPUTINE COMPRLTY visa/mastercard Accepted
615 Third Street, San Francisco, CA 94107 *UCSD p-System and UCSD Pascal are trademarks of the
Telephone: [415] 495_7440 Regents of the University of California

*Trademark 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
LSI 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 is a registered trademark of Zilog. Inc

Circle 35 on inquiry card.

CP/M 15 a reqistered 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
RAM:
CPU: 64Kb-

Z80A

Floppy
Disks:
.5Mb-2Mb )

And Cartridge
Tape Back-Up

Winchester Disk:
14.5Mb-58Mb

Packed with
Fresh Ideas

COMPUTER SYSTEMS

DASIS 15 a registered trademark of Phase One Systems. Inc. ©) 1980 Altos Computer Systems
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Dysan

 OURMEDIA IS




Over the past seven

Now we're making @8
years we've earned a name it easier for you to buy the D San

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 PRSI

Diskettes, Diagnostic Disk- ~ Dysan office listed below.
ettes, Rigid Discs, Disc
Packs, and Disc Cartridges

Precision magnetic
—all certified to be 100%  media from Dysan. Our
error free both on-track

media says itall. —
and between the tracks. g \

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

13201 Bell Red Road
Suite 205

' Bellevue, WA 98004
b 206/455-4725

UR 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/O Test

The serial section of the COMM-80
incorporates a COMS5016 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

cau. ToL FREe 4-800-528-1054

ATARI

850Interface . . . ...........
StarRaiders ..............
Software . . ...........

Visicalc
Kurta Digitizer

MODEMS

Lexicon
| I i e

Novation
CAT

MONITORS

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

VIDEO TERMINALS

Hazeltine

PRINTERS

Centronics
730 Serial
730 Parallel sialiielads s $598
737 Serial
730 Parallel e oo s $790

Diablo
LTI e o ) Call
TS oy aisere: s Garmears o R Ia s ot o ade Gall

NEC

55005 wilapslias st rasiaralsta s (Vabarals Call
Okidata - Microline 80 . ...... $545
Qume

5/45

5/55
Teletype

MO0 ana sl ameile Gall

Model 43 w/Pinfeed ...... $1005
Texas Instruments

B10/BasiBn s availe $1516

810 Loaded ieivesei e $1724

B20 KSR BasiC « vovonvees $1732

820 KSR Package

Circle 37 on inquiry card.

COMPUTERS

Aitos

Cromemco ...... draa

Northstar
HRZ [1-32K D (Assm)

HRZ I1-32K Q (Assm)

Zenith

Z-B9ABK .o viemage

DISKETTS

BASF
5%-0 Sector S/S D/D
5%-10 Sector S/S D/D
5%-10 Sector D/S D/D
Memorex
5%-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

..... $2665

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

(Qty 10) $27

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

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

S T m1mumnnmmm\\\\"\

| i4is00 |

Ll S 4
o= a
A

£ D B A oA O oEER -
- L

a M 1 A L ITmwa
=_ L X 2 % A'MA A X 3T K.

Experienced Equipment

Soroc 1Q 120
TI 810 Basic

.. $500
.. $1200

Centronics 779
Centronics 730
Teletype 40

TVI 920 Comprint .

Diablo Ti1 99/4 Console $450

= ZOMPUTER
"i WAREHOUSE

2222 E.Indian School Rd. Phoenix, Arizona 85016

Store Hours: Tues. - Friday 10-6 MST
Saturday 10-5 MST
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Circle 36 on inquiry card.

Have some
great
memories.

16K PROM boards.

B PROM card has 2708-type memory

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

(California residents add 6% sales tax)

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

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

(California residents add 6% sales tax)

Call or write Artec for details

-
| [
NOnan

ARTEC €1€CTRONICS, 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, DB, E8

MANUALLY SET
ADDRESS SWITCHES

NO

|

ADDRESSING ERROR

TYPE "@" KEY AND
SET NEXT ADDRESS
ON SWITCHES

EACH BIT
BEEN TESTED
WITH EB AS FINAL

SETIING

NO

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

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

60 DATA 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 **
*kkkkxn

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 paTa 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 DpATA 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 INKEYS$<>"" THEN RETURN ELSE 2510
3000 PRINT:PRINT:PRINT"******%* gERIAL INPUT TEST ##*%%kx&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 A NEW TWIST

Thanks to the Z-80 Softcard™ by Microsoft, this software is
available to Apple owners for the first time. It uses
the standard Apple 40 character display and unlike

the Peachtree version, does not require an extra T
16K memory card to run. All you need is an e L
Apple ll 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
programs, manuals and sample company
data files to get you up and rolling fast.

The deal of 1981!

EXACTLY WHAT IS IT?
This fully Integrated Business Software Package for 365 inciudes:

® GENERAL LEDGER — Will automatically post end of month transactions from A/R, A/P, and Payroll.
Prints detailed company and department reports, optional comparative financial statements with
current, YTO, 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 DUINBEURB sesiss omssmmnsnisrainmsssis s sisnssiaensis oavivuranes s ivs
O APPLE Il 80 COLUMN SCREEN #365 MIBTTE oz i ivviviiiissspauminsanossonvnt s has NARA s em i rne
0 MICROSOFT Z-80 SOFTCARD™ 5320 L e (= e o o

0 5|NGLE DENS|TY a” VERS10|\| 5365 T[h ........................................................
For machines such-as ALTOS \;?Sgpof?\ﬁé'# ..............................................

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

Apple ||, CRP/M, Penchee Saltware and Microsaft wenoes, Ine . and Microsolt Consumier Products, Ine. respectively

 [ISOFT GORPORATION

259 Barnett Rd., Unit 2 s Medford, Oregon 97501
503 7 779-24865
Circle 38 on inguiry card.
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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-DOUBLE DCN 42685 41994
HORIZON-2-32K-DOUBLE DEN 3085 214
HORIZON-2-32K-QUAD DENSITY 3585 2674
HORIZON-2-64K-QUAD +HARD DISK 8329 7148
HORIZON RAM ASSM SALE! 16K=4349 32K=4579
HORIZON RAM KIT SALE! 16K=4314 32K=4468
HORIZON DISK DRIVE SALE DOUB DEN ~ SALE! 5
NORTH STAR HARD DISK 18 Mb 43993 3938
HORIZON PORTS, PARITYS, EDGE CONNECTORS, ETC.

PASCAL FOR NORTH STAR ON DISK 199 1830
PASCAL-PLUS 14, 18, or 36 DIGIT PRECISION 249
Powaerful NORTH STAR BASIC.Tha Best. . .................. FREE
NSSE 1-22 & PO1 TERRIFIC PROGRAMS ONLY 10
NORTHWORD 294 MAILMAN 234 INFOMAN 364
RCA-COSMAC VP-111 99 GODBOUT SPECTRUM 288
MicroAngoio HI-RES GRAPHICS 1095 885
ITHACA FRONT PANEL COMPUTER 84K 3195 2695
1-8002 CPU CARD 16-hit ITHACA 5-100 1058
ITHACA MEMORY B/16-bit 64K 985 845
PASCALIZ+ THE SPEED KING 195 75
SEATTLE BOBG CPU 16 bit 556 RAM 16K 8/16 356
SSM KITS Z.80 CPU 221 VIDED BRD VB3 4Mhz 412
SYSTEMS GROUP RAM 64K A & T dmHz 599
SYSTEMS GROUP RAM B4K BANK SELECT 788
ECONDRAM XIV UNKIT 16K 279 249
CENTRAL DATA 64K RAM 665 599
DISCUS/2D A & T + CPIM 1189 938
THINKER TOYS HARD DISK 26 Mb 4985 3995
DISCUS/Z+2 1.2 Mbytos A & T 1545 1258
TARBELL DISK CONTROLLER DD 435 445
SUPERBRAIN 2985 2395
SUPERBRAIN QUAD DENSITY 3995 2995

ZENITH-HEATH Z.89 48K 2895 2298
INTERTUBE |1l SMART TERMINAL 895 125
EMULATOR 4 IN 1 TERMINAL 895 125
ZENITH-HEATH SMART TERMINAL 935 138

CAT NOVATION MODEM 178 168

MICROTEK PRINTER 785 675
DIP-81 PRINTER FRICTION FEED! 433 425
ANADEX PRINTER DP-9501 1389 ANADEX DP-8000 865
MEC PRINTER Fast Typawriter Ouality 2815 2798
SECRETARY WORD PROCESSOR The Best! 85 17
TEXTWRITER Ill Book Writing Program 125 12
GOFAST NORTH STAR BASIC Speader Upper 73 )|
ASSEMBLER PLUS DISASSEMBLER ONLY! 38
A BASIC PROGRAM TRACER! + FANCY RENUMBERING EL]
EZ-.CODER Translatas English to BASIC 79 n
ECOSOFT FULL ACCOUNTING PKG 315  MICROSTAT 225
BOX OF DISKETTES 29 EZ80 Z80 TUTORIAL 25
Which Computers ara BEST? BROCHURE. .. ... ............. FREE
North Star Documantation 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,%Z(X) :REM LOAD MASTER UNIT WITH OUTPUT DATA
IF B<5 THEN GOSUB 3950

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

S51=5 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"**** k&4
POKE 14312,0
GOSUB 3500
FOR B=0 TO 15
GOSUB 3600

SERIAL OUTPUT TEST *%%¥kk&n

:REM SOUND BEEPER AT START OF TEST

Listing 4 continued on page 64

START

FOR ZiX)1=0,1, 2, 4,
8, 16, 32, 64,128, 2

5

SET Z{X) VALUE ON
TEST-UNIT
PRINTER-OQUTPUT PORT

IS

MASTER-

UNIT PRINTER-INPUT

PORT=Z(X)
2

NO

l

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

|
|

PRINT "TEST UNIT
PROGRAMMING PLUG
INPUT PORT BAD-
FAILED ON DATA
BYTE" Z(X)

\ y
l

PRINT "TEST UNIT
PRINTER INPUT PORT

IS
TEST-UNIT
PROGRAMMING-
PLUG INPUT

=ZIX)

NO

IS

TEST-UNIT

PRINTER-INPUT

PORT=Z (X)
P

NO

BAD-FAILED ON

NEXT DATA BYTE™ Z(X)

ZixX)

15
THIS THE
LAST ZI(X)
VALUE
El

!

YES

A

' EXIT )

Figure 5: Flowchart showing the sequence of operations of the parallel 1/0 test pro-

gram.

Circle 39 on inquiry card. g



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 Emulator™, You'll 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.

1= INTERTEC
Il DAIA
= SYSIEMS.

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

%% NIETEC DA Sy | evuiaics. |

*Quantity one - Dealer inquiries invited.




Circle 40 on inquiry card.

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 for your TV or monitor and manuals
can also have an optional paper slot to accom-
odate a printer.

Choose a Micro Desk

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

Choose a Printer Stand

The Universal printer stand fits the:

Centronics 700°s  Diablo 1600's & 2300's
Dec LA 34 T.1. 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.

ELECTRONIC SY9STEMS
FURNITURE

COMPANY

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,%Z(X)
3220 IF B<5 THEN GOSUB 3950
3230 S=INP(250)
3240 S1=S AND 56
3250 IF S1>0 THEN 3800

3260 IF S AND 128=0 THEN 3850
3270 D=INP(251) :IF D<>Z(X)
3280 NEXT X

3290 NEXT B

";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

THEN 3900

3300 PRINT:PRINT:PRINT"TEST COMPLETE"

3310 RETURN

3500 ouT 232,0 :0UT248,0
3510 OUT 234,228 :0UT 250,228
3520 REM EVEN PARITY AND 1
3530 RETURN

3600 OUT 233 ,B+B*16
3610 RETURN

:0UT 249,B+B*16

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

:REM SET EQUAL BAUD RATES

3800 PRINT"STATUS BIT ERROR":GOSUB 2500 :RETURN

3850 PRINT"NO DATA RECEIVED":GOSUB 2500
3900 PRINT"WRONG DATA RECEIVED":GOSUB 2500
:NEXT A :RETURN

3950 FOR A=0 TO 60

: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 [/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!

H : o Input Signal: 1.0+0.2V P-P
Specifications KG-12C e e et

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: Horlzontal—15.75 KHz Vertical—60 Hz
Power Raquirement: AC 117 volts 50/60 Hz
Size: 11%" high x 12%" wide x 12" deep
Weight: 16 Lbs

12-1NCH GRE

EN MONITOR DISPLAY

BT Wit o

ilTH PROSPHOR P=31 ¢ REEN
i alt N}
VIENING HUCH | ER

AND SHADOW - -REI
' 1T MuUcH SHARF

B CHARACTE RS NITH »
LN 2

COVER 0155
ALLONS

=4 i i % ) LINES
RS AND GRAPH]

0 ALKosy

AND LHOS T

WEIN Conpar 181§
JITTER 5

A FREE Inacs

. 4 . - - .

‘B CONPUTER HITH

" Dogs

IT Mucy

BNL nygp

IETTER1 1

BMG INTERNATIONALIUSA), INC BMC INTERNATIONAL

SUITE 600, UNION BANK BLDG., No. 27, 5-CHOME, TANIMACHI, HIGASHI-KU,
11222 LA CIENEGA BLVD., INGLEWOOD, CAS0304 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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Circle 42 on inquiry card.

Order these
heavy duty industrial
ﬂ:-la!mbﬂards_—mﬂwera" specsin TEST UNIT RS—232 DIAGNOSTIC CABLE MASTER UNIT
e industry, finest components and DB-25 CONNECTOR DB-25 CONNEGTOR
ggrtl'llr]n;:sshlp, IEEE standard for | <70} DTRBL) cTSI87)
< RIS(BO) DSRBE)
R1(B4)
<p—9
. CDI(B5)
DSRI(B6)
Guaranteed to operate with Cromemco, <g
North Star and most other S-100 systems. o CTS (B7)
All manuals include applications programs <3
in BASIC. DIP switch selectable port base
address. <710 RD -~
2 3
A/D MODULE o 25
Dependable hi%h-speed analog-to-digital <3} <2
conversion. 12-bit precision. 32 single- GND GND
ended input channels, or 16 true differen- <7} <7]

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 ........

AIM-12B, input moduleonly . ... .. NOTE:
AIM-11B, 11-bit precision module . $575 START A(X) = TEST UNIT OUTPUT
SETTING
D/A MODULE B(X) = CORRECT
MASTER UNIT

Foulr independent c?gn;_nla[s for digital-to- P RTINS INPUT READING
analog conversion. 12-bit precision over =
full 0°to 70°C range, Jumper selectable AND RTS SGNAL TO CARI=LDRRECT ¢

outputs. Binary or 2's complement digital COMBINATIONS: INPUT READING
inputs. Flexible bit-mapping jumpers allow Alx)=00, 10, 01, AND 11
compatibility with any existing 1/0 mapped
software (either 12- or 8-bit). Super

simple programming. K]
AOM-12, output module ......... o

REAL TIME CLOCK

Features new OKI CMOS clock chip for
day, date, hours, minutes, and seconds.
12 or 24 hour time format. On-board bat-
tery backup. Full year operation without
battery replacement. Read or write time

NO

|

PRINT "MALFUNCTION

directly from 1/0 port. Vectored interrupt ON DTR OR
sty ST

NO _}-—

PRINT "MALFUNCTION"
ON RI, CD, DSR,
OR CTS INPUT

|

ALSO AVAILABLE: Industrial control out- y
ut current module, 4-20 mA — $395.
onvolatile CMOS memory, 250 nsec, 4K

bytes with battery backup — $395.

8K CMOS memory — $590. 16K CMOS

memory — $990. Thermocouple compen-

sation modle — $350. SISHALSS
California; add 6% tax. Ly
Money back guarantee. 10-day trial. ar- g;*slcggg”
OEM and dealer inquiries invited. ?
END
system reliability/system integrity
DUAL SYSTEMS CONTROL CORP. Figure 7: Flowchart showing the sequence of operations of the R5-232C handshaking

1825 Eastshore Hw¥., Dept. B
Berkeley, CA 94710 (415) 549-3854

test.
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SERIAL INPUT TEST

FOR N(B) DATA RATES =

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

AND 19200 BITS PER SECOND

NEXT

B

SET TEST UNF"; ANEI? MASTER

UNIT TO TH

DATA RATE

SET TEST UNIT AND MASTER
UNIT TO: 8-BIT WORD,

1 STOP BIT, EVEN PARIT'I"

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

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

READ TEST-UNIT
STATUS REGISTER

IS
TEST-UNIT
DATA-INPUT BUFFER
FULL AND NO
ERFIOF!?FLAGS

NO

PRINT
“STATUS BIT ERROR"

READ DATA AVAILABLE l

-]
TEST-UNIT
INPUT -DATA BYTE

=Z(X)
P

NO

PRINT

NEX

T

"WRONG DATA RECEIVED"

HAVE

10 DATA BYTES

BEEN TRANSMITTED
2

{ EXIT )

HAVE
ALL 16 DATA
RATES BEEN

CHECKED

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

December 1980 ® BYTE Publications Inc
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Figure 8 continued from page 67:

SERIAL OUTPUT TEST

FOR N(B) DATA RATES =

50, 75, 110, 1345, 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

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

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

y

NEXT B OUTPUT DATA BYTE FROM
TEST UNIT TO MASTER UNIT

READ MASTER-UNIT
STATUS REGISTER

UNIT DATA-INPUT

NO
BUFFER FULL AND NO
ERROR —I
PRINT
"STATUS BIT ERROR"
READ DATA AVAILABLE —I
MASTER-
UNIT DATA-INPUT NO

BYTE=Z (X)
2

PRINT

NEXT X "WRONG DATA RECEIVED"

10 DATA BYTES
BEEN TRANSMITTED
2

ALL 16 DATA
RATES BEEN
CHECKED
P
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NEVER UNDERSOLD!

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

FLOPPY DISKETTES
& SUPPLIES

IF YOU CAN FIND A LOWER PRICE IN
THIS MAGAZINE ON ANY OF THESE
ITEMS, DEDUCT $.50 FROM OUR
snolngamron‘s PRICE, THAT'S OUR

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 MAGATZINE ON ANY OF THESE
ITEMS, DEDUCT 5% FROM OUR COM-
PETITOR'S PRICE, THAT'S OUR PRICE!

Movation CAT Modem . . .. $145
Nowvation D-CAT Modem

16K Memory kit

Isolators . .

Verbatim Diskettes (box of 10} PRICE!
5% " MD525-01 soft,100r 16

5% " MD577-01 quad soft, 10or 16
8" FD34-1000 soft

8" FD32-1000 hard

B” FD34.8000 double density soft
8" FD32-8000 double density hard

"
<]
(-3

£rggs:
888883

Paper Tiger IDS-440G oo $939
Paper Tiger ID5-460G $1193 Shugart 35tr Drive
Anadex DP-B0O0O . . . ERRERE 1. L Pertec or MPI 40tr Drive
Anadex DP-9500 .. ..$1395 Lobo Drives :
T1-810 Basic .. ... ....$1625 Matchless Drives
: Percom Doubler
Centronics 737 . .y Percom Seperator
Labels idretnl
30 "x15/16" (5000 labels) . MNEC 5500 D w/ Bidrctnl Board $2695 AIM-?S Computer
Other sizes and quantities NEC 5530 pee voos - 52595 Ti-‘?lq 4 Clompuler : ... 5925
VISTA Daisey Wheel Printer . ... $1834 Calitornio Computer Systems Bds CALL
Eibkons Qume 5/45,5/55 S A

: Symtec Computer Boards CALL
Diablo Hy Type | Mountain Hard B
Diablo Hy Type Il Escon IBM Interface . L L LniginHordeare Boorus Gt

Quma Sprint Green Screen 8N

Centronics Zip Pack
MANY OTHERS

Printwheaels (specify style)
Qume or Diablo

Call for Other Hardware

Call For Other Printers

A
4636 Park Granada AN 3
Calabasas, Ca. 91302 Qv e , SPECIAL 43

o ' You purch
S RGN :3\,\01 .;1‘130“\ ;EWD?S + fof’“;he“‘mnm
0O [} o e o regulg
L 4970 e N \-\wﬁ‘;ﬁ you can | $99.95
Yek e AT ) DISKETTES A:‘é 10 VERBATIA
200" “‘HD e & b case far a plastic library
P ) p ‘Q'\P‘ 35

o
FII f ot TOTAL $104 95
yot
h Dns _ SPECIAL #3
' I you h
lJ E NEWDOS{JB%':f:rm,h:PFARAT

regular
Sioisga

price of
: $149.00
we will give you 10 VERBATIM
E.:SKI’-ITES AND o plastic library

5¢

FREE
TOTAL $149.00

SPECIAL #6

SOFTWARE DEALS..If you want
to purchose any software (in-
cluding Utilities, Operating
Systems, Games. Buisness Pro.
grams. efc.)] we will
automaticolly deduct from 10%,
to 40% off the regular retail
price

—_
i |
| |
L . J

For phone orders CALL:

(213) 883-8594

*FREE shipping on all orders over $20. Visa and Master Card occepted. All never undersold offers good as supply losts. Please add 2.00 for all COD orders. Pleass coll for items not listed. We glod-
ly answer ony questions on all of our hardware, software, ond supply needs. Quanitity discounts available. School purchase arders accepted. Please remember to figure competitors shipping and

handling charges when arriving at never undersold price. i
Circle 32 on inquiry card.



ENTREPRENEURS

The shortage of knowledgeable dealers/distributors is the #1 problem of microcomputer
manufacturers. Over 300 new systems houses will go into business this year, but the number falls
short of the 1200 needed. It is estimated that the 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 = 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 +
Producing the System = Installation, Accaptance, Collection
Documentation * Solutions to the Service Problem ¢ Protecting Your Product * Should You Start
Now? * How to Write a Good Business Plan *  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 fripled 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 gel started * Itemized

start-up costs * Are you qualified? » Beginning on a part-time basis

* The Marketing Kit » Should you advertise? * Five marketing tips

ESEEX PUBLISHING * Getting free publicity * How much to charge * When do you need a

3 : contract? * Sample proposals * Which jobs should be declined

$28. No. 16 Future markets = The way to real 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 capilal
investmen! e 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 will show you how to sell your own computer programs
using these proven techniques: * direct to industries e through
consulting firms * through manufacturers of computer hardware
* in book form ¢ 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

$30. No. 32 marketing, advertising, negotiating a contract, installing software,
training users and providing maintenance and support. It also contains sample software contracts
that have been used in actual software transactions. Also included are tips on how to negotiate with
a large 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
MARRKETING

B). ROKRITES

KRERN PUBLICATIONS

——— T S — —— S S S S NS S e R S WS NN S S S S —

ESSEX PUBLISHING CO. Dept. 2 E

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 shiggtng‘ For Air Mail shipping add $2.50 per book in USA and
Canada, $5.00 in Europe, $8.00 elsewhere. N.J. residents add 5% sales tax.

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

Address

City State Zip

Card # Ex

p.
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.m

Next Month:

Are you blacking out the
neighborhood with your computer?
EMI (electromagnetic interference)
will be discussed.
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~ingenio

Sgallal

NOW THE SOFTCARD CAN
TAKE YOU BEYOND THE BASICS.

AL — A | ," ;
PR T iy i s e RSN PSS

ry

ingenious circuit card that |
“convertsan Apple I®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. %
FORTRANAND o gt
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

Apple FORTRAN.
_' FORTRAN is easy to
learn if you know BASIC,
and the package in-
cludes a huge library of
S Ltk y floating point, math,
i e e R B and I/0O routines

""""

P L s S You canuse in all
. ' your programs.

COBOL-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.

SoltCardisatrademark of Microsolt. Apple llis aregistered trademark of Apple Com-
puter, Inc. Z-80is aregistered trademark of Zilog, Inc. CP/M s a registerad trademark
of Bigital 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

© 19H0 Verbatim Corpoaration

Verbatim.

oD 1)- aoxﬂa‘ll‘n}

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; pmviding
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

Datalife



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 chemi-
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 alifetime

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 Verbatim for the
performance of a lifetime:*

.

We play it back, Verbatim!



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; I 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, | 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.®
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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
Dungeon Campaign

Type
Low-resolution color
graphics game

Manufacturer
Synergistic Software
5221 120th Ave SE
Bellevue WA 98006

(206) 641-1917

Price
$15 cassette, $17.50 disk

Format
Cassette tape or 5-inch
disk

Language
Applesoft and Integer
BASIC versions (both

versions supplied in each
package)

Computer
Apple 11 or Apple II Plus,
with 32 K bytes of
memory (16 K bytes for
cassette Integer BASIC
version)

Documentation
Instruction sheet plus in-
structions in program

Features
Sound effects through
Apple 11 speaker

Audience
Game enthusiasts of all
ages (simple enough for
children)




The best
news since

CPM...

customizable
full screen

editing

Ch You Make On the Screen Become
The es 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 H8/H89 TRS-80 Model | Function keys for character delete, line delete
SI-IPOI' Brain TRS-80 Model Il and allowing line splitting 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

CP/M
CUSTOMIZABLE
FULL SCREEN EDITOR

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 Processing, C-Basic, Fortran and
Assembler:

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-100: 24 X 80 Video display board . . .$445

VISA and MASTER CHARGE Welcome.
Atiractive 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

e Written in 6502 machine code
Basic compatible

e Create/Open a dataset

s Put record by key

e Add & delete records by key

® 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

Dynamic space allocation

Dynamic space reclamation

Dynamic index compression

Files never need reorganization

Compatible with language systems

KRAM™2.0 Only $99.95

a8 & @ 0 0

APPLE / ATARI

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

APPLE WORLD . ruiuus

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

KAAM is a trade mark of United 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-dimensional 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 available for
sale.

APPLE WORLD'S powerful editor is so easy to use that children will
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 so after you
have visited Apple World.

Introductory Price $59.95

36 page manual included

For 48K Apple Il or Plus with Disk



K R AMWI
By Ken Germann

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

guickest 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 1/0 speed up
to 60% faster during processing of SUPER KRAM read
next, read previous, put and delete requests.
IMPROVED INDEX ARCHITECTURE — Allowing faster
index searchers and more efficient disk space utilization.
INTEGRATED BASIC COMMANDS — Allowing SUPER
KRAMm 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

* 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).

o 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 Il'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,

BREAKTHROUGHS

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

NEW 3-D SUPERGRAPHICS

& 3-D GAME DEVELOPMENT SYSTEM IN COLOR

by Paul Lutus

Watch colorful butterflys, birds, fly 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 SUPERGRAFPHICSTM is a 6502 machine language program
that will interface to your Basic or machine language
programs or games using simple "DOS-like" commands.
Features include:
e Simple image entry through editor
# Objects up to 256 points per side
* Uses all hi-res colors
e Allows mixed colored text &

graphics for prompts and captions
e 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 mocules
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

OB OB Y e i e i S s s e s OST $125
OTHER SOFTWARE Stock Analyzer .......... 2295
Mortgage ............... 14.95
APPLE COMPUTERS  space Intruders
Super Space Wars....... $ 9.95 (“Best Game of 1979") ,.$19.95
States & Capitals ........ 9.95 Jury/Hostage............ 9.95
Moving Point Kentucky Derby/Roulette  9.95
Average .........oiiiui 19.95 Alien 1.Q./Tank .......... 9.95
Stock Options........... 2495 Tunnelvision/Maze Chase 14.95
FinEnee . s e as 1295 Submarine Attack ....... 8.95
BondssGiiensisvoscvsien 12.95 Battle of Midway . ....... 7.95
Laser Tank Battle........ 9.95
COMMODORE PET L e e S o o 14.95
Stock Options ........... 2495 Baseball ................ 9.95
FINBREE e vmisini sacsis 12,95 Super Startrek........... 14,95
BONAS o e 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

Name
A Stellar Trek

Type
High-resolution color
graphics game

Manufacturer
Rainbow Computing Inc
9719 Reseda Blvd
Northridge CA 91324
(213) 349-5560

Price
$24.95

Format
5-inch floppy disk

Language
BASIC

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

Documentation
Photocopied, 82 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 80
PC BOARD $ 89.95

INWE o .
RESEARCH

LNW RESEARCH 3183-E ARWAY AVE COSTA MESA CA 02626 714-562-8048

# appte 1 1 & PAE 0F Appde Compuses. ine
IS804 I of Py Cop
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COMPATIBILITY

Reverse video: composite video, RF ouktput,

PERFORMANCE

EXTERNAL DATA SEPARATOR

ASSEMBLED

w AND FULLY TESTED
r‘ $1495

SOME SOLDEAING REQUIRED

ORDERING INFORMATION

=
QNG —

Circle 49 on inquiry card.

Circle 50 on inquiry card.

LNW RESEARCH introduces the LNWB0, a high performance color computer,
compatible with the TRS-80TM Model I.
a sophisticated and versatile microcomputerwith the following powertul
features.

The fully integrated LNW8BO0 is

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

DISPLAY
Quality upper and lower case display.
ITwo modes of color graphics, high resolution graphics, 284 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.

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

The LNW80 utilizes the fast Z-B80A microprocessor which executes at a
speed of 4 MHZ - over twice the speed of the TRS-80TM Model I.

SYSTEM

AT

95 [rceoarD & ]
$6 USER MANUAL
SERIAL RS232C/20 mA 1/O
FLOPPY CONTROLLER
2K BYTES MEMORY
PARALLEL PRINTER PORT
DUAL CASSETTE PORT
REAL-TIME CLOCK
SCREEN PRINTER BUS
ONBOARD POWER SUPPLY

SOFTWARE COMPATIBLE
SOLDER MASK SILK SCREEN




a
fo the wise...

IMM technology has developed a new innovative memory board with your
future inmind. This compact static memorvwill operate in vourpresent 8 bit
S-100 system with built-in flexibility to handle 16 bit transactions whenyou
are ready for it.

Sound engineering and common sense were the basic ingredients in our
design parameters for the IMM-816. Your needs were our guidelines. The
cnd rcsult is a reliable memory with remarkable featureq at competitive

*OPERATES IN 8 or 16 BIT S-100 SYSTEMS
_+ IEEE OR NON IEEE SYSTEMS

* PHANTOM LINE ENABLE

* WATT STATE ENAB

are buffered to one low TS — o
power Schottky TTL load. Our : R T — : J _'
memory can coast at ZMHz or zip along at a fast consists ofa Bl ey, SR
4 Mz clip. All functions are DIP switch selectible -hlmplc 1/0 port, swiltc
without wire jumpers. We used high quality parts selectable to any 8 bit addre'-‘.s. Datais.
such as the Augat face-grip, low profile sockets to written to 8 IEEE extended addrcw lines
assure maximum component retention. (A16-A23) m set the desired active bank.
IMM 816K- 45

If vour system employs Bank Seleet operation, our IMM 816K-25 4MHz KIT
Memory Manager Card (Model IMM-900) may be IMM §16A-45 AMHz Assembled & Tested

: : IMM 816A-25 4MHz Assembled & Tested
used to emulate virtually any bank select format IMM 900K KIT

currently in existence; ie. Cromemeco, Alpha Micro, IMM 900A Assembled & Tested
Horizon, ete. The memory management card Charge Cards are accepted

P ———
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HEEL'ANBL'"IBR 24125 Lamay Street

BEalialalialialaliall Canoga Park, California 91306 @ (213) 887-5737
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BW-2630 $19.85*
BT-30 $ 3.95*
BT-2628 $ 7.95%

BW-R630 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 R6-28 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.(21R) 994-6600 Telex 125091

Minimum billings §25.00, add shipping charge §2.00
New York State residents ardd applicable tax

December 1980 © BYTE Publications Inc

Circle 51 on inquiry card.

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.

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. s




The Micromodem Il 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 |l 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 Il
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 |l consists of two parts. One part
includes the printed circuit board which holds the
Micromodem II, ROM firmware and the serial interface.
The board plugs directly into the Apple 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 Perfect Fit

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

Hayes Microcomputer Products, Inc

Mmicrocoy ler

—_— =



For The

$99 GENERAL

L= ] |
The Micro Computer General 85

FOR USE IN:
° OEM Industry ° Laboratory
° University ° Home

The General is a 4.5" x 6" single board micro
computer, ideal for industrial control applications
as well as for dedicated test monitoring systems,
communication subsystems, small scale data
processing and front end processing. Through its
advanced design, it is adaFtabIe 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-
Inci 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 dimensions — 4.5" x 6" EXPEDITOR — 2 K SYSTEM MONITOR
8085 A CPU * Automatic Baud Rate

4 Level programmable interrupt Selection (50-9600 Baud)

3 Priority Interrupts

2 Non-maskable interrupts

256 Bytes of programmable memory
(expandable on board to 2 K bytes of
alther Static Ram or CMOS Ram with

O

* Downloading — from a computer that
supports an assembler. This will enable
the user to develop programs on a time
sharing service, a larger computer, and
download directly to the Ram of the

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.

BYTE's Bits

battery bll:l:-ug:

2 K Bytes of EPROM — expandable
on board to 4 K bytes

22 Programmable parallel /O lines

General.
* Uploading — Develop programs on the
General and upload them to a computer

orts) that supports a disk drive for program
Bit memory mapped port storage.
* Programmable 14 bit binary counter
and timer controlled through the
system software
* Software compatible with the 8080
TKI-i!E GENERAL MCG-85 $99.00 Hex Keypad and Display  $69.00
t)
8’-‘?& GENERAL MCG-85 $135.00 2 K Basicin Rom $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 certified check (regular checks require 2 weeks to clear) 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

82 December 1980 © BYTE Publications Inc

Circle 53 on inquiry card.

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.

Five copies of presentation
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.m



ASIC SOFTWARE LIBRARY
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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

1 TJJ'I:Q:'..'.}I l i _Wr. E’ﬂ"{':‘

J
{i
il W W

Vol.1524.95 Vol. 11$24.95 Vol. Ill Vol. IV Vol. V Vol. vill = Vol. IX Vol. X
ss & A Is Four Binomial Beam $39.95 $9.95 $9.95 $19.95 $19.95 $69.95
Parsonal Astronaut Chi-S5q. Conv. Billing Bingo Andy Cap 1040-Tax Aulo Intro
Bookkeeping  Bagel Coefl. Filter Inventory Bonds Basaball Cypher AR
Programs Bio Cycle Confidence 1 Fit Payroll Bull Compare Balance Hurrtrac AP
Cannons Conlndaqcaz Integration 1 Risk Enterprise Confid 10 D Mer Inv
Bond Checkers Corralations Integration2  Schedule 2 Football Descrip Checkbook Lorana Check
Building Craps Curve Intensity Shipping Funds 1 Differ Map Assels
Compound Dogfight Diftterances Lola Stocks Funds 2 Engine Instol 78 Navigate Payroll
Cyclic Golf Dual Plot Macro Switch Go-Moku Fourier Omega Bal Sh
Decision 1 Judy Exp-Distri Max. Min Jack Horse Deprec 2 Paltarns P/L
Decision 2 Line Up Least Squares Navaid Vol. VI Lite Integers Radar Year End
Depreciation  Pony Paired Optical $49.95 Loans Logic APPENDIXC RDF Data Base
Efficient Roulette Plot Planet Mini-Ladger Mazes Playboy Tax Up
Flow Sky Diver Plotpts . PSD Payroll Poker Primes Favorites Basic St
Instaliment Tank Polynomial Fit  Rand 1 A/ Popul Probal
Interesi Teach Me gagrasslon Fstalndz Inventory Prolits Quadrac
Investments 1at1 olve Qubic Red Baron Al t inal
Paprec. : most every single program
Morigage A. Newman Stat 2 Sphare Trian Rates Regression 2 : : : s
Optimize JFK. T-Distribution  Stars kedgar Retire ol i ecine included in these volumes will run in
Order Linus l\:npalrad ‘_Ir'r_ack l Savings Roulette every Computer system that
Part Tree Ms. Santa ariance 1 riangle SBA Santa r i F
Rate Nixon Variance 2 Variable Vol. :;' Tic-Tac-Toe Stat 10 ?npe ab‘ef n Basc;""f‘ Afew ctéangesb t
Return 1 Noel Noal XY Vector $39. Stat 11 ay be required for some Basics bu
Return 2 Nude E‘hgﬁ Steel most of these changes are covered in
Schedule 1 Gonce W APFERLIXA Waproc i one of the Tables and Appendices
Games & Santa's Sleigh Utility Xoka included in Volumes lil, V, VI,
Pictures Snoopy VIII, and X.
Virgin APPENDIX B :
Volume VI — Disk programs are
- - compatible with TRS-80 disk basic
‘SPECIAL BONUSx* 15% discounts on single purchase of full set | 1 progamsinvolumes vi, vitanaxare
written in (CP/M) M Basic and Disk Extended
bv December 3 1 Str 1 980 Microsoft Basic. Other programs written in 8K
Basic.
Inconditional Money Back Guarantee.

4d $1.50 per volume handling, all domestic shipments sent U.P.5. except APO 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
laster Charge and Bank Americard accepted.
ur Software is copyrighted and may not be reproduced or sold.

Inlike others we have NOT raised our prices in five years

P.O. Box 2096L
Sales HOT LINE 1-804-798-1147

IN GERMANY
Ing. W. Hofacker, GmbH

Holzkirchen, W. Germany

-

Ashland, VA 23005

IN HOLLAND
Nanton Press B.V.
Bilthoven, Holland

—



YOU’RE RIGHT!

KEYED FILE ACCESSING

s essanﬁql 'ro_r devalop effective application
programs under CP/M orvou;BUBO/ZBOmachina
Your on-line, interactive systems demand the
performance that only a professional keyed file

accessing package can offer. fast random and
sequential access to data by key values, on-line

additions and deletions to your data files, :

elimination of ién‘gfhy sorting procedures.

BUT WHICH ONE?

Feature

» Random Access by

YE§ = YES
sWid Card Search YES YES
e Key-Sequential Access YES YES
« Multiple Keys e YES YES
s Automatic Space i

Reclamation - YES YES
s Eliminate Overflow Fies : YES NO
* Maximum Number of Eniries 65,535' 10.000
» Eliminate Index File :

Recrganization o . YES NO
* Guaranteed Cptimal Index :

File Structure . YES NO
& Maximum Disk Accesses To

Reach Any of 10000 Entries 3 ?

» Duplicate I(e\,Ir Vﬂiues . YES? NO

132,767 for Ihe source-coda versmns
[ource code vers1ons cnty

MICRO B+ The OtherOne

IT's onwOUs, GETMICRO B-"1|

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. Longucga Version ..$260.00
Specify MICROSOFT™, CBASIC“" PL/I-80™, S-BASIC™

Basic Source C:ode Version ..$195,00
Speclfy MICI?DSOFT ™ Basic or CBASIC™

: Shipping $2 USA / $5 Foreign
We accept VISA and MASTERCARD

DEALER INQUIRIES INVITED
2606 Johnson Drive

WR- W Columbia, MO 65201

Making Micro's work like Max/'s (314) 445-3304
5 e ‘1980 Fair Com

CP/M and PLfI- 80 are frademarks of Digital Research
MICROSOFT is a frademark of MICROSOFT, Inc.
CBASIC s a frademmk of Compiler Systems, Inc.
S-Bﬁ\SIC isa trademrk of Topc:z Programming

December 1980 © BYTE Publications Inc

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

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

Graphic role-playing
Adventure game

Manufacturer
Automated Simulations Documentation
Inc Sixteen-page booklet, 5%z
1988 Leghorn St by 8 inches (14 by 21.5
Mountain View CA cm)
94043
(415) 964-8021 Audience
Game enthusiasts (10
Price years or older)
$14.95
Format

Cassette (also available
on floppy disk)

Circle 54 on inquiry card.



-&CITING 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

like aWall Street professional.

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.

e
STANDARD
& Poom's £ 27 Sy

BTOCKPA b o
L) L

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.

=/
=y
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 [ 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. ®

* CRYSTALWARE x

Hires graphics - Crystalsanics - sophistication...Crystal is what is happening in fantasy and science fiction games! Tired of text games and wordy
manuals? Have you been looking for games which are different each time you play? We otfer you the results of three years of testing and research; what
we belleva_'tg.hs the finest games available anywhere for the Apple Computer,

HOUSE OF USHEH —_ Wandar't:hrough a‘haunted house. Rooms and
scenary in 15 color lorres graphics. We offer a $100.00 prize to the first
person o solve the mystery. Over 200 monsters, objects, and perils.
$24.95 ; {

- GALACTIC QUEST — Crystalsonics: hires graphics - the ultimate space
adventure.Vegan warships attack andfire in real time simulation. Land
on and tradewith over 64 star systems.in 3 galaxies. Allow 6-12hours for
play. = $24.95
SUMER — Travel back through time to ancient Sumeria In the middle

east, You are given 10 years as king torestore this kingdom to prosperi-
ty. Plant, war, consuit the astrolqgars -very hard to beat! $19.85

LASAR WARS — Crystalsonics - hires graphics - protect the planet earth
from a full scale alien invasion. Over three types of invading craft and
hundreds of approach simulations. The game speaks foritself.  §28.95

WORLD WAR Il — Crystalsonlgs - hired'graphies < for you war game
[reaks, this is it! Iran and Iraq - nuclear missiles - hires.3 sceeen bat:
tlefield - demolition squads - tanks - stralegy. Custom designed for two
arm chair gengrals,'Save the-world from nuelear holocaust! $29.95

BENEATH THE PYRAMID — Crystalsonies - hires graphics - brand-new!
Explore the pyramids and miles of winding secret tunnels beneath them,
Enter at the Sphinx and find the hidden treasure chamber. All“in hires
with very agaressive monsters and many many perils. To win you must
find the golden cat and your way out!!l $29.95

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 Slze(! Comp‘-“:er S
software and data. Our now come in small,

advanced software develop- o
ment tools reduce de- medlum and large.

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. u m

Or call 213/991-2302. Economy Sized Computers’

Circle 57 on inquiry card. BYTE December 1980 87




~ Newpowerat
~ your fingertips.

Ronan presents Hard Disk Control, Tape Control, and
. Serial 1/0 Boards for $-100 computers. Konan, known

throughout the indystry, for its leading, innovative: .

- guaranteed controllers for S-100 systems, does it again,
Now, it offers you more qi the expanded capabllﬂies you
. need’ L

I

storche subsystems and controllers, These high reliability

AR TR SN S ~ productsinclude the SMCJOO™ storage module (SMDor .
¥ G, : N | CPC 9760 inferface) hard disk coritroller for fhe S100 Bys;-
- ' DATIO0 Winchester type hard disk tape backup con-.

N e troller;the HARD TAPE™ system, and the new KNX-500™

AL AT ‘.- reel lcrpe confroller.
N e Y 0 Now. Konan mtroduces C)C’{I“C}PLU%’rm ccnd OI\/II\HPOR'I‘"“’-

S twbnew serial /O boards. OCTOPLUS™, the8-portbodtd, *

e g t;-"_ ot offersareattime clock and fullinterrupt control. And the 16

'__3'_'_5.-'; X "v.\;-"-'_‘i_..."w homdwhereme‘mm&poﬂsmeneedad.
With these and other quality prociucts. Konan shows

¢ , i n_. : conjrol:(And all gt atiractive OEM. and dealer prices)

Gt A “ . For complete information, cail Konan's direct toll-free in-
. " fommationline 800-528-4563. - Z

> 'O write to: Konan Co;porcﬂion 1448 North 27th Avenue,- :
i < Phéenix. AZ 850009, TWX/‘I"EH.EX 91095]1552 ]

. e, _ Eht e, s __:.':r e !
& 7 YV

.‘1 »

* Alpha Micro AM-600 is a frademark of Alpha Micro Systems.

IN, CONTROL, SMC-100, HARD TAPE, KNX- 500, OCTOPLUS, and
OMN]POR’I‘ are tradamczrks of Konan Corporaﬂon

e s e e i

T 'port OMNIPORT™ offers you',an -efficient, et:onomical

o -againthat whenitcomesto S.10Q systems,itisdefinitelyin. ., :

First, there's K.oncms complete line of hcud disk: mass-, =i

.hard disk controller which is software compatible with ",
AL I . Alpha Micro. AM-500%, Also, coming soon; Shugart '’
* . ./ . ' technology mini hard disk control,ler fmd 9 track reel to'
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Product Review

Odyssey: The Compleat Apventure

Harold Nelson, Editor

One Friday afternoon recently, I decided to try my
hand at a new game that sounded most intriguing, The
evening before I had read over the game documentation
pamphlet (I would urge any Odyssey adventurer to do
the same before undertaking a game). On this particular
Friday, I played one game which ended in less than suc-
cess. A friend then joined me and we played a game
together—one person at the keyboard and the other
going through the documentation pamphlet. We must
have begun this game around 4:30 PM. After thoroughly
touring the island on which the game begins (see photo 1)
and amassing a large army, a good deal of wealth, and
considerable equipment, we decided to embark on a ship
we had just purchased (very reasonably priced) for
another island. Thinking it was about 6:30 PM, we decid-
ed to have something to eat before going to sea. We were
astonished to discover that it was actually about 8:00
PM. We had been playing for nearly four hours, though
it seemed like only half that time.

SYNCHRO-SOUND

aﬁlSDHDC Technology
10120 569900
10140 $99900

ADDS_ )
Regent 25

TELEVIDEO

A 4
i n Data Terminals
’ Model 912 $82500
Model 920 589990
We carry a full line of: ADDS, LEAR-SIEGLER,

HAZELTINE, QUME, TELETYPE, DEC,
FLORIDA DATA SYSTEMS, TEXAS INSTRUMENTS

A SYNCHRO-SOUND enterrrises, Inc.

PHONE ORDERS. CALL:
New York—212/468-7067
Los Angeles-213/628-1808
Chicago-312/641-3010
Dallas-214/742-6090

E) The Computer People

193-25 Jamaica Avenue
Jamaica, N Y. 11423
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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
Apuenture

Computer
Apple II with 48 K bytes
of memory and Integer

Type BASIC
High-resolution color
graphics game Documentation

Sixteen-page 5% by 8V
inch (14 by 22 cm) 5tapIe~
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
5-inch floppy disk Almost anyone with suf-
ficient time
Language
BASIC
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Orange Micro

“SPECIALIZING IN PRINTERS

AND CRT’S”

CENTRONICS 737 (e prnren v

=7

CENTRONIC 737-1

Word Processing Print Quality

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

(List $995) $Call

EPSON MX80

Low-Priced
Professional Print Quality

* 9 x 9dot matrix » Lower case descenders
= 80 CPS e Bidirectional, Logic seeking
40, 66, 80, 132 columns per line = 64 special
graphic characters: TRS-B0 Compatible »
Forms handling = Multi-pass printing = Ad-
justable tractors

EPSON MX80 .. (List $645) $Call

OKIDATA MICROLINE SERIES

TRS-80 Graphics Compatibility

* 9 x 7 dot matrix » BO 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

e Graphics * Tractors/Friction Feed = 2K
Input Buffer » RS-232 Serial, Centronics®
Parallel, IEEE-488, 20 ma « TRS-B0 Cable

option = 100 CPS » Fast form feed * User

! programmable character set = 64, 72, 80,

! s 96, 120, 132 Columns/line ¢ Expanded
wﬂ characters = Automatic skip-over-perfora-
V tion * 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 for free consultation.

BASE2 800B

MALIBU

The Small Business Printer;
Letter Quality & Speed.

* 10 x 9 dot matrix = Letter quality print;
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

MALIBUSTES . ot oo

ANACOM

Low Cost, High Speed, Wide Carriage
* 9 x 9 dot matrix = Lower case descenders = Wide carriage *
Adjustable tractors to 16" » 150 CPS, Bidirectional, Logic Seeking

ANACOM 150 ... ... (List $1350) $ Call

EPSON TX80

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

ERSONTXB0Y Lot coe b s i s g

.. (List $2495) $2195

(List $799) $Call

THE SMALL COMPUTER PRINTER by Brent Weston °

This illustrated booklet provides the information you need about today's small
printers, There are many printers available, each with different features and
capabilities. The Small Computer Printer will guide 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 all about them before you buy one. 5795
TELEVIDEO CRT’S
PRICES SLASHED!
TVI912C Please Call Toll Free
Prices are too low to
TVI 9200 advertise
PRINTERS
CENTRONICS 730 Radio Shack Line Printer 1l ... ..... (List$795)§ 639
OKIDATA MICROLINEB82&83.......... ... N b e |||
NEC 5530-5 letter quality, RO, parallel, tractors ....... (List $2970) $ 2599

PAPER TIGER IDS 440 . . w/graphics and 2K buffer . . (List$1094)$ 939
PAPER TIGER IDS 460 wigraphics, 9 x 9 dot matrix .. (List$1295)§ Call

QUME 5/45 typewriter quality . . .. ; . (List $2905) $ 2559
INTERFACE EQUIPMENT

APPLE Il - BASE 2 parallel graphics interface board & cable . . . ... $ 160
APPLE Il - EPSON TX80

parallel graphics interface board &cable . . .................. $ 110
SSM AIO BOARD Apple Serial/parallel intertace . (List $225)% 175
MICROTRONICS Atari parallel interface. $ 69
ATARI 850 Interface module, serial/paraliel ... ... : $ 199
TRS-80 CABLES to keyboard or Exp. interface ................ 5 Call

CALL FOR FREE CATALOG ®Ba-

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. California resi-
dents add 6%. Manufacturer's
warranty included. Prices subject to
revision,

Micro. inc.

3148 E. La Palma, Suite E
Anaheim, CA 92806




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 installments. 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.0.BOX 1110, DEL MAR, CA 92014 714-942-240_0J
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CHECK THESE FEATURES:

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

[J Precision — 64 levels of grey scale

[] 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:

| should know. I'm in
the business of selling
complete computer sys-
tems to one of the most
demanding enterprises
around: pharmacies.
That means my pro-
grams have to solve
the complex problems
facing pharmacies today
—the deluge of paper-
work, regulations, and
the need for immediate
access to patient
information.

I've sold a lot of mini-
computer systems with
programs written in
DIBOL. Then | 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 ||
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.

MICROSOFET

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

We set the standard.

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

| know what you're
thinking. 'Sounds great,
but | wouldn't want to be
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 || 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.



Techaicsl Forum

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 1/0O spasms,

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 1/0O 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 1/O 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 170 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 1/0 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 I/0O 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 /O spasms,

Five blank cassettes,

Four garbled SAVEs,

Three loose plugs,

Two keyboard bounces,

And a glitch on the video screen.m
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ICROSHOPPER,

the new Computers!

The most comprehensive consumers’ guide to microcomputing ever
published is hot off the press! The latest edition of the best-selling
MicroShopper has been expanded fo 192 pages, and is now in a
convenient book form . . . includes nearly 200 photographs, illustra-
tions and charis; dozens of hardware and software product reviews,
and feature articles ontopics from the history of computers to rebotics.
The new MicroShopper explains the often difficult-to-understand jar-
gon of the computer industry, provides tips on selecting a system for
business, professional, educational or personal use, and lets you take
a look at the latest microcomputers and peripherals from indusiry-
leading manufacturers!

To order the new edition of the MicroShopper, call toll-free 1-800-528-
1448, or fill out and clip the coupon below today! Make checks or
money orders payable to PGl Publishing. Master Card and Visa orders
welcomed.

TOLL FREE 1-800-528-1418

Please send me — MicroShopper(s) at
$9.95 each plus $1.75 for postage and handling.
Arizona residents add 5% sales fox.

Nomosse—=—-"" — + &~ &+ i -
Acickass: - .. —
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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.

(1b)
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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)

(Ic)

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; also,
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

(1)
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Reverse video
Blinking/blank fields

Upper/lower
case char.
Protected fields
Underlining

Non-glare screen
12 x 10 char. res.
Blinking cursor

FRILE J FERFORMGNCE LEGDER 1N
* 9 Baud rates
(75-9600 Baud)
* Self test

® Auyiliary port

JISFTAY TOILS

Function/edit keys

Typewriter/TTY
keyboards

Numeric pad

Model 920C shown.

CALIFORNIA Costa Mesa (714) 557-6095 ®
MASSACHUSETTS Boston (617) 668-6891 ® NEW YO

COMPARE SMARTS.

Feature-for-feature our smart CH
terminals cost less than their dumb
ones. Much less, Compare smarts
Then compare price. You'll pick
TeleVideo.

Four different models to choose
from. Each with features you'd ex-
pect to pay extra for, But with Tele-
Video, they're 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 you 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.

L TeleVideo

TeleVideo, Inc., 2149 Paragon Dr.
San Jose, California 95131
Phone (408) 946-8500

an Jose (408) 946-8500 ® ILLINOIS Oak Grove Village (312) 9811706
ORK/NEW 7 D1) 265-1321 * TEXAS Dallas (214) 980-9978



(2a)

12b)

(2c)

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-

{ ! Write in for this wrlte-off '

49 Mamber ol GAMA

Name

Rockwell’s Jetproposition — now with
three Commander® Jetprops and new

4 and expanded plans that make them

1 even easier to own and operate —

can show you how.

Want to save taxes, travel expense and time?

Rockwell
International

o\

.where science gets down 1o business

Title

For full information on the many

Company

Street

— advantages of owning your own
Commander Jetprop,

= = call 800/654-4483." Or wrile:

Depl. 25, Commander Jetprop

Information Cenler,

City State

Rockwell International,

5001 N. Rockwell Avenue,
Bethany, Oklahoma 73008,
TWX 910-830-6870. AEROCOM.

Zip Phone

Present aircraft owned

*In Oklahoma, call collect:
405/789-5000, Ext. 226,

BY12

\----------------_-’
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sion type have been entered, the
original Y data (stored in ARRAY
[N,2]) is transformed according to
the regression type, 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 retun preparation. Can
handle 29 schedules $3000

CcMC

Legal Billing* Allows attorney to monitor charges

based on hourly rotes, costs, or flal fees. All

AR functions 52500

Compuler Management Systems

Generol Ledger &%uymll* Single diskette bosed,
easy lo use program. Writes checks, W-2's
and 914’s. Ideal for small retailer 5500

Tek-Aids Industries, Inc.

BUS-I Original version, with GL, AR, AP. 6 diskettes
with new docs 599

BUS/DMS* Most current version of BUS series
Special $150 discount for P.O."s submitted with
Jn%mnl copies of Digital Technology
BUS-II $850

MEMi’ESTIZ New edition of popular memory fest
lor OSI hardware. 8" and 5" disk 550

fig-FORTH Stand-alone version of the FORTH
Interest Group Model $175

DCS Software Products

WP/INT* Interface between WP-2 and any DMS
lile for form lefters 580

Tra-Sta

Amway Distributors Package Order enfry/inventory
Package for direct Amway buyer. Maintains
commission structure ]

BBS

Data Director* Powertul data bose manager
Command onented, very interaclive 5995

Tri-Comp

System Exerciser Self-prompling fest routines for
end user froubleshooting $6

Farragher and Assoc.

Med-Bill* Single doctor client billing

Frisch Compuler Systems

Manutacturing Control System * Hard disk based
Standaolone inventary with job costing and bill-

$995

of-matenals. Exiensively field tested $3500
DQFLS
WP-6502 0S65U version of popular word
processor §125

UCSD System Users Sociely
USUS Software Exchange Library 6 diskefte
sef of UCSD Pascal programs, includes USUS

membership 580
Abacus Data Systems
Mailer* Tex! processor plus key file/sort
copability Good mass mailer 5190

Payroli* Thorough pockoge for floppy or hard
disk. End User Maintenance Service
recommended $495

General Ledger* Mulli-division/deportment sup
por, journal bosed, floppy or hard disk. 5495

Digital Technology

BUS-II Manutacturer's onginal version sold at
frade-in price $1

“DMS Compatible

Affiliated Dealers

Abacus Data Systems Greensburg, PA 15601
Taxman Salt 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 Arlington, VA 22201
Computer Monogement Systems Mitchell, SD 57301
CSB Houston, TX 77057

Cybertronics Houston, TX 77084

Data Buss Grayslake, L 60038

Data Services Computer Corp. Denver CO 80239
Delta Data Distributors Memphis, TN 38118
Farragher & Assoc. Milwoukee, W1 53213

Frisch Computer St Poul, MN 55113

International Automation New Kensingfon, PA 15608
KMH Galesburg, IL 61401

MAP Systems Peona His, IL 61614

Practical Computer Springfield, IL 62703
Specialized Computer Systems Jackson, MI 49204
Tek-Aids Industries, Inc. Arlington His., IL 60004
Tra-Sta Computer Shoppe Pueblo, CO 81005
TriComp Inc. Denver, CO 80221

Total Data Systems FI. Collins, CO 80525

Whitlock International, Inc. Detroil, Ml 48219

Selecting software for your Ohio
Scientific computer is a chancy lask at
best. There are few trustworthy ven-
dors with a national reputation. There
are no consistent quality 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
repulable dealers nationwide.

DEALERS

The Software Federation

solves the dealer’s problems by pro-
viding low cost access to high quality
software with the sort of demonstra-
lion packages, documentation,

and support that the dealer needs

to successfully sell machines.

JITHORS

The Software Federation solves

Lthe independent vendor’s problems

The Ohio Scientific Software Game

by providing a proprietary method
of software protection, aggressive
enforcement of software licenses, a
strong dealer base, primary support,
and national advertising.

1T
~

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 His., IL 60004

Phone: 312/259-1355



! SOUND EFFECTS !

GUNSHOTS! PHASERS!
MUSIC! “OUTER SPACE
NOISES" AND MUCH MORE...

with
THE adis
NONEMALER ©
S-100 BUS
and

NOIEMACER 11 ©
APPLE Il BUSw-

BOARDS USE THE
Gl AY 3-8910 TO PRODUCE
SOUND EFFECTS UNDER
SOFTWARE CONTROL

* On board audio amp
e Breadboard area with +5, gnd

* Tone generators, noise
source

s Envelope generator, 1/0 ports

FULL MANUAL INCLUDES:
Construction notes, software
examples, full notes on AY
3-8910 schematic, parts list, etc.
P.C. board soldermasked, gold
contacts, parts silkscreen

NEW FEATURES!!
noisemaker (S-100 Bus)
Now, TWO on board audio amps
for stereo, and on board wait
state logic for 4MHz systems

ATTENTION APPLE lltu- USERS!
Assembled & tested noisemaker |
now available at $79.95!
plus $1.50 shipping & handling

noisemaker P.C. board & manual
$34.95 + 50¢ shipping

noisemaker Il P.C. board & manual
$34.95 + 50¢ shipping

Please specify which version
when ordering.

Illinois residents add sales tax
*Apple is trademark of Apple Computer, Inc.

Write for details on the new ADS
sound effects interpreter,
the “‘Sound Writer"’

by

Ackerman Digital Systems, Inc.
110 N. York Rd., Suite 208
Elmhurst, Ill. 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  GRAPHS. (C) AW GROGOND. AUGUST 1979
& REM HISTOGRAM, REGRESSION, EQUATION. Vi

4@ RESTORE :CLERR 26@:DIM I$(12)

58 DATA 1,2,6, 4:FOR I= 470 4:READ COLOURCI) :NEXT I

98 PLOT 29,27, 24,15, 14, 2, 255, 6, 1, 12, 3, 46, 3:REM CLEAR PAGE
166 PRINT "SPECIAL GRAPHS":PRINT

116 PRINT :FRINT ,, "4 CREATE HISTOGRAM"

12@ PRINT :FRINT ,."2. LINEAR REGRESSION"

128 PRINT :PRINT ,, "3 PLOT EQUATION"

14@ PRINT :FRINT ,,"d. ERASE/REVIEW IMAGES"

15@ FRINT :FRINT ,,"S. MAIN MENU"

19 PLOT 48,18, 9, 9,9, 9: INPUT "ENTER #: " CHOICE

20@ ON CHOICEGOSUE 2@@@, 4008, 1066, 7AE, 220:60T0 5

228 LOAD “MENU" :RUN

498 REM WRITE EQUATION AT 560, EG: 568 Y= X°2 - 3% X

318 RETURN
998 REM
991 REM
992 REM
993 REM
1@3@ DIM ARRAY(25, 1) :REM FLOT EQUATION

1846 TITLE$= ""

1828 GOSUB 16486:REM EQUATION SUE

1638 PRINT :PRINT .. :INFUT "H-BARS OR LINE: “;I$
1835 K= 1- (I$= "¥")

1048 GOSUE 928@:0N KGOSUE 11166, 11266 GOSUE 11908
1842 GOSUE 118A0: IF K$= "CTHEN 1648:REM COLOR SELECT
1645 PLOT 3, @ 31,6, 4,11, 3,15, 31

1658 INFUT "NEW EQUATION, RANGE. SAVE OR MENU: *; I$
16668 IF I$= "E"THEN PLOT 12:GOTO 18432

i@va IF I$= "R"THEN 1@2a

1675 IF I1$= "S"THEN GOSUB 11564

1885 IF I$= "M"THEN RETURN

16886 GOTO 1845

1198 REM
1191 REM
1192 REM
1193 REM
2060 GOSUB 1@966:REM HISTOGRAM

2016 AXIS= @:GOSUB 1621A:GOSUR 16316

2815 IF HIGH(E)> BIG(E)THEN 2620

2017 BIG(@)= BIG(@X+ JUMF(B)/ 2:GOSUE 18318

2020 FLOT 66,12, 3, & 5:PRINT "THE HISTOGRAM WILL EXTEND FROM *;
2030 FRINT LOWCE); " TO 5 HIGHC@) :PRINT :FRINT

2046 PRINT , "SELECT NUMBER OF COLUMNS IN HISTOGRAM: “:FRINT
2056 DATA " 4", " 6", " 8", "12", "16", "24"

2060 RESTORE 265@:FRINT :FOR I= 1T0 6:READ COLUMNSS

2078 PRINT ,, "";CHR$ (54+ 1);" “;COLUMNSS; " COLUMNS®

2888 FRINT :NEXT 1

2110 PRINT ,, :INPUT "SELECT A - F: "; J$:J= ASC (J$)- €4:REM
2120 1F JC 40R J> 6THEN PLOT 28, 11:GOTO 2118

2130 RESTORE 2656:FOR I= 4T0 J:READ COLUMNSS:NEXT I

2148 COLUMNS= VAL (COLUMNSS)

SUBROUTINE TO PLOT EQUATION

SUBROUTINE TO ANARLYSE DATA AND FLOT HISTOGRAM

Listing 1 continued on page 102



Please send your free software 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. Runs under VMS,

IAS, RSX-11D, RSX-11M, RSTS/E, RT-11, UNIX, Idris, CDOS, CP/M. From $600

_| IDRIS OPERATING SYSTEM. System calls and file system identical to

UNIX V6, including pipelines. Utilities include shell, editor, assembler,
loader, archiver, compare, copy, grep, etc., plus system utilities for file
system maintenance. Runs on LSI-11, PDP-11. From $1000.

] PASCAL COMPILER. Optimized native code for VAX 11/780, PDP-11,

LSI-11, Z80, 8085, 8080. Full Pascal language as defined in Jensen and
Wirth, with standard library. Includes C compiler and portable library,
permitting intermixed C and Pascal. Cross compilers available. Runs
under VMS, IAS, RSX-11D, RSX-11M, RSTS/E, RT-11, UNIX, Idris, CDOS,
CP/M. From $750.

Idris is a trademark of Whitesmiths Ltd VMS, RSX-11, AT-11, RSTS/E, VAX,
UNIX is a trademark of Bell Laboratories PDP-11, LSI-11 are trademarks of Digital
CPiM is a trademark of Digital Research Co Equipment Corporation

Whitesmiths, Ltd.
Software for grownups.

(212) 799-1200

PO.B. 1132 Ansonia Station, New York, N.Y. 10023



By Netronics

ASCII/BAUDOT,
STAND ALONE /%

COmpute
Terminal

The Netronics ASCII/BAUDOT Computer Terminal Kit is a
microprocessor-controlled, stand alone keyboard/terminal
requring no computer memory or software. It allows the use of
either a 64 or 32 character by 16 line professional display for-
mat with selectable baud rate, RS$232-C or 20 ma. output, full
cursor conirol and 75 ohm composite video output.

The keyboard follows the standard typewriter configuration
and generates the entire 128 character ASCII upper/lower case
set with 96 printable characters. Features include onboard
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 1/0 mapping and
includes 1k 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 either a parallel ASCII or
BAUDOT signal source. The VID converts the parallel data to
serial data which is then formatted to either RS232-C or 20 ma.
current loop output, which can be connected to the serial 1/0
on your computer or other interface, i.e., Modem.

When c d to a computer, the comp must echo the
character received. This data is received 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/P into 75 ohm (EIA RS-170) * Baud Rate:
110 and 300 ASCII » Outputs: R5232-C or 20 ma. current loop
* ASCII Character Set: 128 printable characters—

afTS eBunpviliioRo 232252 f| 04

18R (%4 -, /0123456789: ;{=)?
@ABCDEFGHI JKLMNOPQRSTUWNXYZ (N ) _
Y abcdefqhijklnnopqrstuwxgzv{'.}-vl

BAUDOT Character Set: AHCDEFGHIJK O FPQ
RSTUVWXYZ-?2:*338().,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.5.A, Credit Card Buyers Outside Connecticut

CALL TOLL FREE 800-243-7428

To Order From Connecticut Or For Technical
™ Assistance, Elc. Call (203) 354-9375 -|
Netronics R&D Litd., Dept. B12 I
333 Litchfield Road, New Milford, CT 06776

Please send the items checked below—
O Netronics Stand Alone ASCII Keyboard/Computer
I Terminal Kit, $149.95 plus $3.00 postage & handling.
[0 Deluxe Steel Cabinet for Netronics Keyboard/Termi-
nal In Blue/Black Finish, $19.95 plus $2.50 postage
and handling.
O Video Display Board Kit alone (less keyboard), $89.95 I
plus $3 postage & handling.
l 0O 12" Video Monitor (10 MHz bandwidth) fully assem- I
bled and tested, $139.95 plus $5 postage and handling.
I O RF Modulator Kit (to use your TV set for a monitor), I
$8.95 postpaid.

COMPLETE
FORONLY. ..

*149%

O 5§ amp Power Supply Kit In Deluxe Steel Cabinet I
(£8VDC @ 5 amps, plus 6-8 VAC), $39.95 plus §2
postage & handling. I

Total Enclosed (Conn. res. add sales tax) §. l

By—

O Personal Check [0 Cashiers Check/Money Order

I [ Visa [0 Master Charge (Bank # _ _ __ __) |
' Acet. # I
Sig __Exp. Date
l Print I
Name l
Address I
l City
State Zip I

o mmm [ Send Me More Information s s J
102  December 1980 © BYTE Publications Inc

Listing 1 continued:

2156 FOR I= 1T0 COLUMNS:RRRAYC(I,1)= @:NEXT I:REM ZERO SUMS
216@ JUMP= SCALEC@)/ COLUMNS:FOR ITEM= 4T0 NUMBER

2170 GROUP= 1+ INT (CRRRAYCITEM, @)~ LOWCB))/ JUMF

2188 ARRAY(GROUP, 1= ARRAY{GROUF, 1)+ 1:NEXT ITEM

2208 PLOT 6, COLOURCL), 12:AXIS= @:GOSUB 11400

221@ GOSUB 1190@:AXIS= 1:GOSUB 1621@:REM BIG(1)

2220 DEF FN ECI)= EXF (- ((MEANCBY- 107 2/ (&% DEVIRTC@™ 2)))
2225 DEF FN F(1)= DEVIAT(@>* COLUMNS#* 2. S@6eZ

2238 DEF FN G(I)= NUMBER#* SCALE(@)* FN ECID/ FN F{I1):REM GAUSS
22408 1F FN G(MEANC@))> BIGCL)THEN BIG(1)= FN GC(MEAN(@))

2258 GOSUB S@2@:REM FRAME

226@ PLOT 6, COLOURC4) :REM GRUSSIAN CURVE

2278 FOR I= LOWCBITO HIGHC(A)STEP (HIGH{@)- LOW(BY3/ 24

2280 AXIS= B:PLACE= 1:GOSUB 167@@

2298 AXIS= 1:PLACE= FN G(I):GOSUE 16788

2308 ON 1- (I= LOW(@))GOSUE 11628, 11046:NEXT 1

2310 FOR AXIS= @TO 1:PLACE= LOWCAXIS) :GOSUE 1678@:NEXT AXIS
2328 PLOT &, COLOURCZ) :GOSUE 11@46:FOR I= 4T0 COLOUMNS:REM HISTO
23308 AXI1S= 1:PLACE= RRRAY(I, AKIS) :GOSUR 18786 :G0OSUB 11626

2340 RXIS= @:FLACE= LOWCARIS)+ I+ JUMP:GOSUB 167@@:GOSUEB 1162@
2358 AXIS= 1:PLACE= LOWCAXIS):GOSUB 1@7@@:GOSUE 11626:NEXT 1
2355 GOSUB 115@@:GOSUB 14180@:IF K$= "C"THEN 264@:REM COLORS
2368 PLOT 3,8,31,6,4,14, 3,15, 31

2378 INPUT "NEW DATA, HISTOGRAM. SAVE OR MENU: "; 1%

2375 IF I$= "M"THEN RETURM

2368 IF I$= "D"THEN 5

2285 IF I$= "S"THEN GOSUR 1156G8:GOTO 2355

2398 ON - (I$= "H")GOTO 281@:GOTD 2355

3998 REM
3991 REM
992 REM
3992 REM
46008 GOSUB 16@@8:REM DATA FOR LINEAR REGRESSION

46168 GOSUB 44@@:REM BORDERS AND LINE

4626 GOSUB 1166@8:GOSUB 1199@:REM POINT PLOT AND PALSE

4A35 GOSUB 118@@:IF K$= "C"THEN GOSUR 472@:G0T0 4420:REM COLORS
4849 PLOT % @, 21,6, 4,11, 3,15, 21
4458 INPUT “"NEW DATA, REGRESSION.
4868 IF I$= "D"THEN 5

4078 IF I$= "R"THEN 414

4075 IF I$= "S"THEN GOSUE 1156@:G0TQ 4646

4885 IF I$= "M"THEN RETURN

4@98 GOTO 484a

4408 PLOT 6. 47,1442, 2,17, 7:REM SELECT REGRESSION

441@ FRINT "SELECT REGERESS I 0O N":FRINT :FRINT
4428 DATA "LINEAR: Y= B+ Bl

4428 DATA "EXFONENTIAL: 1687Y = AR + B", "167"

444@ DATA "LOGARITHMIC: LOGiacY) = AX + B", "LOG(1@>"

4456 DATH "RECIPROCAL:  1/Y = RX + B", "1/

4478 TITLES= 4

448@ RESTORE 442@:FOR I= 4TQ TITLES:READ TITLE#, PREFIR$
4458 FLOT 1@, 9, 3:PRINT I, TITLE®:NEKT I

4568 PRINT :PRINT ,,, :INPUT "SELECT REGRESSION: “:J

4516 IF J< 10R I> TITLESTHEN PLOT 28,41, 28:GOTO 4504

4528 RESTORE 442@:FOR I= 4TO J:READ TITLES, FREFIx$:NEXT I
4525 ON JGOTO 453@, 4548, 4558, 4566

SUBROUTINE TO ANALYSE DATA AND PLOT REGRESSION

SAYE OR MEWU: "; 1%

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 1nt1 oduction of the Smoke Signal
Chieftain seri nputers a lot of people’s
minds have

Because we designed the highly reliable
Chieftain small business system with the most

ovative 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
sity controller. For larger concerns, there’s a
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,

2

d.r‘countq Ieu_i\"lble invoice entr‘\' pay l‘nII word

L’O[’OL a.nd I“()RTRAN — even a mulll -user R()H
(Business Operating S; m) 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 11 be g’iad to
demonstrate the Chieftain’s high reliability and
ease of operation. For dealers only, circle 68

All other inquiries, circle 67
SMOKE SIGNAL 7#% BRORDCASTING

31336 Via Colinas, Westlake Village, California 91361, (213) 889-9340




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-

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
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.

terak

CORPORATION

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.




Listing 1 continued:

: 4538 DEF FN F(I)= 1:GOTO 466@:REM LINEAR
The days of complicated, unrsliabls, 4548 DEF FN F(I)= 18" 1:GOTO 46@3:REM EXPONENTIAL
dymemic (iNM #'0 juee 4558 DEF FN F(I)= LOG (I)/ 2 30259:GOTO 4608:REM LOG BASE 18
4568 DEF FN F(D)= 1/ 1:GOTO 466@:REM RECIFROCAL
4663 XYSUM= B:REM PREPARE REGRESSION
4616 FOR ITEM= 1T0 NUMBER:ARRAYCITEM, 1)= FN FCARRAYCITEM, 2))
4628 KYSUM= RYSUM+ ARRAYEITEM, @)% ARRAYCITEM, 1) :NEXT ITEM
- 4625 LABEL$¢1)= PREFIN$+ LABEL$¢2):PLOT &, COLOURCL), 12
mmunucmﬁ 4630 FOR AXIS= BT0 1:GOSUB 114A@:NEXT AXIS
4648 I= NUMBER® XYSUM- SUMCE)* SUMCL)
4645 SLOPE= 1/ (NUMBER* SQUARESUMCEI- SUMCEY™ 2)
4650 INCEPT= (SUM(1)- SLOPE® SUMCE))/ NUMBER

e T 4660 COEFFICIENT= SLOPEx DEVIATCR)/ DEVIATCL)
o) 4662 FLOT 2,28 17 :PRINT "SLOPE "; SLOFE
199 95 {oree, 4664 PLOT 3,20, 19:FRINT "INTERCEPT: " INCEFT

n

Netroni : : : 4656 PLOT 2, 26, 21:PRINT "CORE. COEFF: “: COEFFICIENT
etronics consistently offers innovative products at un- 5 3 5

beatable prices. And here we go again —with JAWS, | | 4662 GOSLUE 1190@

the ultrabyte 64K S100 memory board. 4678 GOSLE 1@200:REM BIG & LITTLE

ONE CHIP DOES IT ALL ) ; T N ‘o
JAWS solves the problems of dynamic RAM with a 4650 ARRAY(NUMBER+ 1,@)= LITTLEC®)

State-of-the-srt chip from Intel that does it /. Imel's | | 4638 ARRAYCNUMEER+ 1,1)= INCEFT+ SLOPE¥ ARRAYCHUMEER+ 1, &)
single chip 84K dynamic RAM controller eliminates 4708 ARRAY(NUMEBER+ 2, 2i= BIGI@E)
high-current logic parts ... delay lines ... massive | | - 4795 ARRAVCNUMEER+ 2, 1)= INCEPT+ SLOPE# ARRAYCNUMEER+ 2, &)

heat sinks . . . unreliable trick circuits.

REMARKABLE FEATURES OF JAWS 4720 NUMBER= NUMBER+ 2:GOSUR 16288 :NUMEER= NUMBER- 2:REM LIMITS
Look what JAWS offers you: Hidden refresh .. fast | | 473 GOSUE 9@2@:PLOT &, COLOUR(4):REM PREFFRE GRAPH
performance ... low power consumption ... latched | | 424 FOR ITEM= NUMBER+ 170 NUMBER+ 2:FOR AXIS= @TO 1:REM LINE

data outputs . . . . on-hoard
crystal ... 8K bank selectable .. fully socketed .. | | 4758 PLACE= ARRAYCITEM, AXIS) :GOSUE 48703 NEXT HXIS

solder mask on both sides of board .. . designed for | | - g2gg ON 2+ CITEM= NUMEER+ 1)GOSUE 11818, 1162@:NEXT ITEM:RETURN
8080, 8085, and Z80 bus signals . . . works in Explorer, 1797 B N e i
Sol, Horizon, as well as all other well-designed 100 | | 11392 REM

computers. 11392 REM
il ot Ao I 11794 REM SUEBROUTINE TO ANALYZE ARRAYCNUMBER, AXIS)
INTRODUCTORY LIMITED-OFFER SPECIAL PRICES/! 11395 REH

oy owty. s o reay wnaowrur, || 11396 REM CALCULATES  MERMCAXIS)
5;“{{";‘5‘.‘_‘;_";“ﬁ“gg“ggg‘;ﬁg‘"};;s i 11397 REM AHD PRINTS:  DEVIATCRKIS)

From Connseticut Or for Assistance, (203} 3540375 Dept. 1 | 11398 REN ERRCASIS
n"ﬂmm“: RESEARCH & 812! | a5 prpy
DEVELOPMENTLTD e W b0 Wil
333 Litchfield Road, New Milford,CT06776} | 1148 SLIMCAKIS)= A: SQUARESLIMCARIS = @:REM STRTISTICS
Pleasesend theilemnhﬁcked below: " 11485 FOR ITEM= 4T0 NUMEER
e L A K e S bumadin, | | 11487 SUMCAXIS)= SUMCAXIS)+ ARRAYCITEM, AXIS)
O S o452 og price S0, § | 119418 SOURRESUNCRRIS)= SOUARRESUMCAKIS)+ ARRRYCITEM, AKIS)” 2
SPECIAL PRICE $299.95.* 11415 NEXT ITEM
11428 MERNCARIS)= SUMCARIS)/ NUMBER
11436 1= SHUARESUMCARIS)= SUMCAXISY™ 2/ NUMBER
11446 DEVIATCARIS)= SGR (17 CNUMBER- 1))
11456 ERRCAXIS)= DEVIRTCARIS)/ SR (NUMBER)
11460 1= 20+ 28+ AXIS:PLOT 2, I+ 3,5:FRINT LABEL$CAXIS)
11465 PLOT 3@ %:FRINT "MEAN:":FLOT 2 I, 9:PRINT MERNCAXIS)
11478 FLOT %, @ 11:FRINT "STAN. DEY:"
11475 PLOT 2, 1, 41:FRINT DEVIRTCRXIS)
11486 PLOT 3, & 13:PRINT "STAN. ERROR:"
11485 PLOT % 1, 413:FRINT ERRCRKIS) :RETURN

1

1

1

I

1

1

1

1

I

1

1

1

1

1

1

:

1 [ JAWS 32K RAM fully assembled, tested, burned in,
I' No. 6432W, (reg. price $369.95), SPECIAL PRICE

| $339.95.%

1 (] JAWS 48K RAM kit, No. 6448, (reg. price $459.95),
| SPECIALPRICE $399.95.*

1 ] JAWS 48K fully assembled, tested, burned in, No.
1 B44BW, (reg. price $509.95), SPECIAL PRICE

: $449.95.*

y 1 JAWS 64K RAM kit, No. 6464, (reg. price $589.95),
{  SPECIAL PRICE $499.95.*

I (] JAWS 64K RAM fully assembled, tested, burned in,
: No. 6464W, (reg. price $649.95), SPECIAL PRICE

1 $559.95.*

1 '] Expansion kit, JAWS 16K RAM module, to expand
1 any of the above in 16K blocks up to 64K, No. 16EXP,
1 5129.95*

1
1
I
1
I
1
|

*All prices plus S2 postage and handling. Connecticut 11495 REM
resi I "
Tota Ziﬂi‘:é:u??‘_“j‘;“ e 11496 REM
"J rsonal Check [ ier cl
A P ] NASTER CHARGE (BankNo. . ) | | 11497 REM ABEREVIATED SUBROLITINE
A::l No. — Exp Date 11498 REM TO SAVE IMAGES
| Sonas i1 | 11499 REM
! é.:d'“s S — 11566 PLOT & COLOURCZ), 3, @, 34, 11:REM SAVYE ON DISK
! StaTe S S Ty 11548 PLOT 27,4:FRINT "SHYE SCREEN DIS e@@B-cFFF":FLOT 27,27

_1 Send me more information

\_C] Send me more information 11558 RETURN
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SU}JP}SCfT First in Software Technology

ENHANCED ‘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 I/0.

‘Tiny' Pascal is fast. Programs execute up to ten times faster
than similar BASIC programs.

SOURCE TOO! We still distribute source, in ‘Tiny' Pascal, on
each 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 readable source at no additional cost.

PERSOFT

~ 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 « 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 personalized 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 discette!
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 code: $110.00

Manual alone; $15.00

CP/M Formats: 8" soft sectored, 5" Northstar,
5" Micropolis Mod 11, Vector M7

*CP/M REGISTERED TRADEMARK DIGITAL RESEARCH

SUPERSOFT ASSOCIATES - PO.BOX1628:- CHAMPAIGN, IL 61820
(217) 359-2112



OURPRICES

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

ARE
T00 LOW

10
ADVERTISE!

CHECK THEM—CALL TOLL FREE!

800-243-7428

LOOK WHAT WE OFFER!

4 =Y

® HAZELTINE

Terminals

® CENTRONICS

Printers

® LEAR-SIEGLER

Terminals/ Printers

e DATAPRODUCTS

Printers

® ANADEX

Printers

BE SMART-
DON'T BUY
UNTIL YOU
CHECK OUR
PRICES!

— MASTERCHARGE
== VIGA — 60D
— PERSONAL CHECK
— MONEY ORDER

IMN\NETRONICS

RESEARCH & DEVELOPMENT, LTD.
333 Litchfield Rd., New Milford, CT 06776
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program will not run correctly.)

3 REM KY 5 REM GRAFHS. xR W GROGOND
& REM MONTHLY AWALYSIS FOR UP TO 7 YEARS
4@ RESTORE :CLEAR 280:0IM I$i2)

S8 OATA L2 1,2 406, 305, 7:FOR I= 4TO 9:READ COLOURCIS (MEXT 1

S8 PLOT 29,27, 24, 15, 14, 2, 255, 6, 1, 12, 2, 46, T REW CLEAR PRGE

95 REH

33 REM

252 PRINT "M ONTHLY COMPARISONFPRINT

294 PRINT :FRINT ,,"THIS PROGRAM ALLOWS YOuU 10"

253 PRINT :PRINT ., "ENTER PROFITS OR INCOME ETC"

296 PRINT (PRINT .. "MONTHLY FOR UP TO 7 YERRS. "

257 PLOT 1@, 1@, 16, % 9:PRINT "YOU CRN STRET AND FINISH"

258 PRINT :PRINT .. "FRRT WAY THROUGH THE FIRST"

259 FRINT :FRIMT ., "AND LAST YERRS RESPECTIYELY"

266 PRINT :PRINT ., "BY ENTERING THE MUMBERS OF"

261 PRINT (PRINT ., "OF THESE MOMTHS. "

264 PRINT :PRINT :PRINT .."1. CREATE GRAFH":REM

266 PRINT :FRINT .."2  ERASE/REVIEW OLD GRAPHS"

267 PRINT :PRINT ,. "3 RETURN TO MAIN MENU":PRINT :PRINT ...
268 INPUT “ENTER 1 - Z: ";I:1F I= 2THEN GOSLE 7BEE:GOTO S

278 IF 1= ITHEN LORL "MERU":RUN

272 PLOT 12, % 16, 5 INFUT “ENTER # OF YERRS: ":N

274 FOR Y= 470 N:PLOT €. %, 1@, @, 2:PRINT "ENTER YERR NUMBER":Y;
2753 INPUT ": " Y$CYD  HNEXT Y:FLOT 16, 3, &, 1:PRINT "FOR 'YEAR “;
276 PRINT ¥$L1)' INFUT ", ENTER # OF FIRST MONTH, 1-12: ";FIRST
E7F PLOT 18, % & H:PRINT "FOR YERR " Y$(N);

278 INFUT ", ENTER # OF LAST MONTH. 1-12: ";LRST

273 GOSUB 1@68E:FOR Y= 170 N:GOSUE 18838:NEXT Y

288 LITTLEC(A)= @:BIGL@)= 12

281 LITTLECL = ARRAY(FIRST, 23 :BIG{1)= ARRAYCFIRST, 22
282 FOR Y= 1TO N:FOR ITEM= 170 12

263 HRFH”{ITEH115= ARRAYCITEM, Y+ 1) :REM COPY NEXT YEAR
284 NEAT ITEM:AXIS= 1:GOSUE 18215:NEAT Y:REM FIND BIG.
285 GOSUB bBB.REH SELECT ZERO END FOR Y-AXIS

236 GOSUE 1@588:REM FRAME

287 FOR Y= 470 N:F= 1:1F Y= 1THEM F= FIRST

288 L= 12:IF Y= NTHEN L= LAST

@ FOR ITEM= FTO L:ARRAYCITEM, 13= ARRAYCITEM Y+ 1D
382 HEKT ITEM

2@ GOSUE 111@@:REM LINE

22 PLOT 3,5% 28+ N- Y+ Z:PRINT Y#(Y2:REM YEAR IN GRAPH-COLOR
24 NEXT Y:GOSUB 1156@:REM SAYE

325 GOSUB 1186@:IF K$= "C"THEM GOTO 286:REM COLORS
3Z@ PLOT 315 Z1:INFUT "EMTER A TO ALTER Y-RXIS ZERO:
4@ IF 1= "A"THEN 28@:REM NEM ZERQ

356 GOTO S

G668 FLOT € 6,14, 12, 3, 16, 3:FRINT LABEL#$<12:FLOT 15, 6,1, 16,18
g2 FRINT ,, "SELECT LENGTH OF SCHLE":PRINT

618 PRINT :PRINT s "L WITH ORIGIN STARTING AT ZERO"

£cld PRINT PRINT ., "2 MAXIMUM EMLARGEMEMNT"

626 PRINT CPRINT , ..  INFUT "SELECT 1 OR 2: ";1

&4 IF I= 1THEN LITTLECL>= @

RSE GOSUE 16369 RETURN :REM SCALE YALUES

ALG. 1372

LITTLE

i 1%

Listing 2 continued on page 110



Dreams

Imagine sitting down at your computer
system and developing 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 @ matter of minutes —
not months.

PRISM requires CP/M and CBASIC. (CP/M I1s o registered
trademark of Digital Research. CBASIC is o trademark of
Complier Systems. )

Circle 71 on inquiry card.

Come True €

PRISM's flexibility and ease of use are
combined with its full spectrum of
features and copabilities to make it the
ideal DBMS for o 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 914006,
(213) 881-8076.

PlRIS

115
“The Total Solution”

& MAG 1980

BYTE December 1980
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Now-Break Through The 64K
Micro-Memory Limit!

SWEET
SIXTEEN

%?

e e —
A TR

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 Cromenca, Alpha Micro, Netronics, most
other systems, or your design. Onboard dip
switches: Bank Select Enable; Reser Enable; Reset
Disable; Port Address; Port Data.

® All Inputs And Outputs meet the proposed |EEE
standards for the S-100 bus.

® 4.0 MHz Operation.

® Schmitt Trigger Buffer on all signals for maximum
noise immunity.

® Addressable On 16k Boundaries, 0-64k, dip
swilch selectable.

@ Phantom Option, dip switch selectable.

® PWR/MWRITE Option, dip switch selectable.

® LED Indicator to display status.

® Glass Epoxy PC Board with gold-plated contacts
and double-sided solder mask

® Fully Socketed.

® Four Separate Regulators for maximum stahility.

10-Day Maney-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-

Vo Continental U.S.A. Credit Card Buyers

sswssnssssns Dutside Conneclicul: gpemussssnns

CALL TOLL FREE:
800-243-7428

Fram Connecticot Or For Assistance
(203) 354-9375
Please send the items checked below:
"1 SWEET SIXTEEN kit; No. S-16
$249.95) now $199.95*
[JSWEET SIXTEEN, fully assemhled, tested,
burned in; No. S-16W (reg. price $289.95)
now $239.95*

*Plus 2 postage & insurance. Connecticut residents
add sales 1ax.
Total Enclosed: S
[0 Personal Check ] Money Order/Cashier's Check
[JVISA  J Master Charge (Bank No. )

Acct. No. Exp. Date

o

Print
Name

Address
City
Stale Zip

INNETRONICS

RESEARCH & DEVELOPMENT, LTD.
333 Litchfield Rd., New Milford, CT 06776

. lreg. price
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Listing 2 continued:

9338 REN

9991 REH

2992 REM ALTERATIONS TO SUBROUTINES:

999% REM

2994 REM 1@@0@ DRTA ENTRY

3993 REM 18288 FIND BIG AND LITTLE
9996 REM 16586 DRAW EORDERS ETC

3937 RENM 11668 PLOT POINTS AND LINES
3938 REM 118668 COLOR SELECTION

3339 REM

16@8a FLOT €. 41,12, 14, 3, 18, 1Z:REM DATA ENTRY

16616 FRINT "D AT A

ENTRY

166135 FLOT 16,9, 9:INFUT "GRAPH TITLE: "; TITLE$

16628 NUMBER= 12
16821 DIM ARRAYCNUMBER, N+ 1)

16822 LA$CB)= "JAN FEE MAR AFR MAY JUN JLY AUG SEP OCT NOV DEC"
16625 IF CHOICE= 1THEN LABEL$¢1)= "NUMBER":GOTOQ 16038
1eB2e PLOT 46,9, 3:INFUT "Y-AXIS UNITS: “;LABEL${1)

18628 RETURN

16630 F= 1:1F Y= 41THEN F= FIRST:REM ENTER DATR

18632 L= 12:1F Y= NTHEN L= LAST

16835 FOR ITEM= FTO L:REM ENTER POINTS

IF ITEM= 1= & INT ({ITEM- 1)/ &)THEN PLOT 18:REM SPACE

FRINT :PRINT ""; ITEM,.""; I1$:ARRRYCITEM, @)= ITEM- . S:REM

18@4@ IF ITEM> FTHEN 16860

10645 PLOT 42,3, 47, B:FRINT Y$(v)

18858 PRINT :PRINT "POINT", . "MONTH":REM

166855 IF CHOICES > ATHEN FLOT 28:PRINT .,,,""; LRBEL$(1)
16064

1685 1$= MID$ (LRBEL$CE), ITEM+ 4- 3, 3D

1a67a

16675 IF CHOICE= 1THEN NEXT ITEM:RETURN

180886 PLOT 28,18, 9,9, 9, 9: INPUT ""; RRRAYCITEM, ¥+ 1)

18@85 NEXT ITEM:RETURN

18215 F= 1:1F Y= 1THEN F= FIRST
18216 L= 12:1F Y= NTHEN L= LAST
18217 FOR ITEM= FTO L

16498 REM

16499 REN

18557 IF AXIS= BTHEN MEXT AXIS

16662 PLOT 3, MARSCREEN(E)/ 2- LEN (LABEL#(E))
10664 PLOT 33— MINSCREENC1)/ 4:PRINT LABEL$(@)

1E992 RENM
16999 REM

11156 PLOT & COLOURC2+ Y5 :FOR ITEM= FTO L:FOR AXIZ= @70 1
1117@ O 2+ (FLAG= 10R ITEM= F)}GOSUE 11818, 11626

11798 REN
11739 REM

11845 DATA "GRAFHZ", "GRAFH4", "GRAFHS", "GRAFHE". "GRAFHT"
11858 FOR J= 170 N+ Z2:RERD I#:PLOT 2, 16,9+ 24 J:FRINT "FOR ":I3:

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 the 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?

Need more stripes? Specify DotPlot™,
a sophisticated raster graphics option.

If you've got an Apple**, TRS-80***
or other personal computer, get your
The 445 comes with a reliable ballis- paws on the tough new Paper Tiger™

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

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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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. R -

@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)

LA L ETMTHETH
'}

.

nel (wece

{db)

(4a)

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).

"rademark of University of Ca
@
Copyright (£1960,

Digicomp Research
Al rights reserved,
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New PASCAL100™ CPU mates implemen- [-
today’s popular UCSD Pascal lan- tauons
guage to your 5-100 system. With
both a Z80 processor and the Pascal U{:SD Pascal 2
Microengine' aboard, PASCAL-100
gives you the power of software data More Memory. Upto

128K bytes of memory, plus an cpticnal

structuring without sacrificing
IM extended address feature.

speed, memory space—or even your

current Z80, BOBO and CP/M? Dealer/OEM inquirfes

software, Better Performance. lelcomed
Complies with the new IEEE e | \

Greater Speed. Upto5to standard—PASCAL-100 has AN Y s

10 times faster than usual 5-100 upward compatibility built in. il'.ﬂ /

For complete information—fast—mail this ad or call us.

Name Title
Company Fhone
Address

Stale Zip

Digicomp Research TerraceHill. Ithaca NY. 14850 (607}2?3“5900
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New on the North Star Horizon:

18Mb Hard Disk Drive!

Horizon Computer with 64K RAM
and dual quad capacity (720kb)

floppy disks

A N\ \ _’_

i, e, i i
Up to four 18Mb Winchester- Display terminal Letter-quality or dot Horizon I/O flexibility
type hard disk drives matrix printer allows expansion to

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 unigue 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

NorrhSqu»f‘

North Star Computers.Inc.

1440 Fourth St.

Berkeley, CA 94710

(415) 527-6950 TWX/Telex 910-366-7001
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meet your needs

of the high-performance characteristics of the drive. Our
hard disk operating system implements a powerful file
system as well as backup and recovery on floppy diskette.

Software Is The Key!

The Horizon's success to date has been built on the qual-
ity of its system software (BASIC, DOS, PASCAL) and
the very broad range and availability of application soft-
ware. This reputation continues with our new hard disk
system. Existing software is upward compatible for use
with the hard disk system. And, with the dramatic increase
in on-line storage and speed, there will be a continually
expanding library of readily available application software.
For more information, see your North Star dealer!

HORIZON-HD-18

Horizon computer with 64K
RAM, 2 quad capacity mini
drives and one HDS-18 hard
disk drive $9329

SYS-1N

Complete Horizon HD-18 plus
80 x 24 display terminal and
NEC Spinwriter printer $13,239

HDS-18

Additional 18Mb hard disk drive

for expansion of Horizon HD-18,
or your present Horizon $4999

SYS-iA

Complete Horizon HD-18 with
80 x 24 display terminal and
Anadex printer $11,319
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StackWork's

rOHT

A full, extended FORTH interpreter/compiler

produces COMPACT, ROMABLE code. As fast as

g%rgpged FORTRAN, as easy to use as interactive
1C.

33
\\\ SELF COMPILING
. Includes every line of source
necessary to recompile itself.

S
N
N
S

\\E EXTENSIBLE
\ Add functions at will.

. CP/M* COMPATIBLE
Z80 or 8080 ASSEMBLER included

Single license
Supplied with extensive user manual and tutorial:
$150.00

Documentation alone: $25.00

OEM's, we have a deal for you!

CP/M Formats: 8'' soft sectored,
5" Northstar, 5'' Micropolis Mod Il,
Vector MZ, TRS-80 Mod ||

Please specify CPU type.
Z800r8080

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 II 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, SargonI), 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
MFEAN BUSINESS!

FEATURES:

150 Characters per second

Bidirectional printing, logic seeking

9 x 9 Dot matrix

Upper and lower case with descenders
e Double width characters
e 10 Characters per inch — horizontal

6 or 8 Lines per inch — vertical

Adjustable tractors
® Original and 4 copies
OPTIONS:

Extended life head
Paper out sensor

Bell, programmable
240 Vac 50 Hz
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) 992-0223
DEALER INQUIRIES INVITED



familiarity with the standard opening moves. P _—r ]

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- White Black
vived his “fried-liver attack.” [The fried-liver attack (Sargon 1) (Three humans, rated 1700+,
involves placing the White King's Bishop on c4 and a 1714, and 1650)

White Knight on g5, attacking the weak King's Bishop

pawn; or the equivalent setup for Black....RSS] Sargon Il ; e2-e4 e7-e5
fared no better and succumbed in 13 moves. 3. B?H,g Eggfee
Convinced now that Sargon II could be beaten, I rolled 4. Nb1-c3 Nc6-d4
up my sleeves, got very mean, and again set the program 5. d2d3 SRR
for level 3. After 90 minutes of trekking through a This looks like a good developing move, but Sargon Il needed to
bloody, grim Ruy Lopez opening, fending off a Queen- play a little more sharply here. 5.Nf3xe5 leads to a much better
side attack, and using my mobility on the Kingside, I game for White.
broke through. On move 40, Sargon made a mistake B i e c7-c6
(failure to look far enough ahead), and I blew its position 6. Bb5-a4 d7-dé
wide open. But for that one mistake, the game would Y 5
have been a draw. It looks safe enough for Sargon Il. He has castled and mobilized
During the dozen or so games I have played against his pieces by move 7. Sargon | never managed that.
Sargon II, I have lost only one more game and have made R Bc8-g4
the following observations. Sargon Il has much needed 8. Bci-e3
and clearly visible improvements over Sargon I. It castles A critically weak move. The Black Knight is going to capture
at the most propitious time and actually seeks an oppo- anyway. Why not Be1-g5?
nent’s weaknesses and tries to gain tactical advantages. g Neldxts
The pawn play is much improved. Sargon II senses the 9 goxi3 Bgd-h3
worth of passed pawns and actively tries to promote 10. Rf1-et
them. Sargon I had httle_, use for pam{fls. : An unfortunate move to have to make. If White could have seen
After our three-game “tournament” mentioned above, what was in store, he might have abandoned the Rook and moved
we set up an endgame position out of curiosity. We took the King to h1.
White with King at ¢1 and pawns at c2, b2, and h2. We SOU 1 st Nf6-h5
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 att-la-giif clears the way for the Queen. An important move in the
11, Qdi-d2

-
DeSk MaInIFrame 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

Desk Main Fra me very nearly fell for it. So far, Sargon Il has played like an
intelligent, but inexperienced, player. This is the first "trap’’ | have

seen set by a microcomputer chess program.

LOW COST & ATTRACTIVE STYLING

JFiEL e et Qds-ié
*-MAIN/FRAME INTEGRATED INTO FURNITURE QUALITY DESK
» ELECTRONICS PACKAGE SLIDE MOUNTED FOR EASY ACCESS But at the last second, we don't fall for the trap and attack the
* SUPPORTS TWO 8" FLOPPY DRIVES FROM SEVERAL MANUFAC- weak pawn at 3 instead.
TURERS (DRIVES NOT INCLUDED)
* 10 SLOT MOTHERBOARD INCLUDES CONNECTORS 12. Nc3-d5?
* POWER SUPPLY FOR DRIVES AND CARDS
* DESK AND MAIN/FRAME AVAILABLE SEPARATELY A desperation move; White ignores the weak pawn at 3, but
*'MATCHING PRINTER DESK AVAILABLE probably saw 12.Qd2-e2, Qf6-g6 check, and is ready to try
anything.
240 s s Qf6xf3

It's all over now for White.

13. Nd5-c7 check Ke8-d7
14, Badxct 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 II (with the
White pieces) and three humans (with the Black pieces), one
WRITE OR CALL FOR OUR BROCHURE WHICH INCLUDES of whom is an openings expert. While Sargon lost the game,
OUR APPLICATION NOTE: 'BUILDING CHEAP COMPUTERS' it went down fighting. This contest shows the style and

limitations of the program, which played at level 3. The
INTE RAND notation is algebraic.

8474 Ave. 296 = Visalia, CA 93277 = (209) 733-9288
We accept BankAmericard/Visa and MasterCharge
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ATAR| 800 SYSTEM

MicroWorld now offers complete systems based
around the Atari 800 Personal Computer! Easier fo
opeate, ecasier to own. In addition fo 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 iwo models of floppy disk drives, program
recorder, three models of printers, modem, R$232
Interface module, and softiware designed for per-
sonal, professional and educdtional use! And now,
MicroWorld offers FREE 8K RAM, FREE joysficks and FREE
Star Raiders game with the purchase of an Atari 800
Personal Computer!

CALL FOR SPECIAL PRICE!

DIABLO 630 RO

Lefter-quality, up to 40 cps printer
offers complete interchangeabil-
ity between metal and plastic print
wheels! Universal Inferface, boud
rates to 9600, optional forms frac-

tor.
CALL FOR PRICE!

LEXICON LX-11
Priced lower than Novation, lower
than Livermore! New Bell 103A-
compatible, R5232-compatible
modem has special battery-
powered option!

CALL FOR PRICE!

MICROSHOPPER

New edition of the best selling
computer consumer guide! In-
cludes more than 100 photos,
dozens of hardware and software
product reviews . . . feature arlicles,
glossary, and more!

OKIDATA M-80

Reliable low-cost, 80 cps dot
matrix printer. Program selecla-
ble 80 or 132 columns; friction,
pin or tractor feed! Block gro-

hics, too!
P 9% CALL FOR PRICE!

$10.00 POSTAGE PAID

ATARI 400
Complete systems basedaround home and educational use!

the Atari 400 from MicroWorld...
excellent software selection for

Plenty of options and acceso
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
to 18,000 locations on selected NorhStar, Cromemco, Dyn-
abyte, Archives, Cenfronics, Soroc and Texas Instruments
products, foo! Call MicroWorld foday for the nation’s largest
microcomputer inventory and rapid, automated ordering
processing! We pass our savings on fo youl!

Prices are subject to change and offers subject to withdrawal without notice.

MICIOWOILD

1425 W. 12th Place, Tempe, AZ 85281
Master Card and Visa orders welcomed!




' SYNCHRO-SOUND

THE COMPUTER PEOPLE

PERFECT o pIR!
Pa}l AL MATCHED

Intertec
Super Brain
Computer Terminal

ONLY $4295n

Lear Siegler
ADM 3A
ADM 3A+

Texas Instruments
810 Multi Copy
Impact Printer

Soroc
Technology

DECwriter IV
LA34

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 II pushed its look-ahead pro-
cedure to level 8. (This cannot be set from the keyboard.)

Sargon pushed its pawns carefully, but blundered by
trying to fight on both fronts for too long. The program
finally made a critical mistake and allowed us a draw. We
wound up with just the two Kings on the board. Curious-
ly at 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 Il 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
intelligence!

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 devoid 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 | 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 II changes its decision
about a move, it will overwrite the previous move, This
works fine for a video display, but on a printer there
would be a blob after two or more move changes.

About the only other request you might make of
Sargon 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 IlI 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.m
[Next month the author reviews Sargon 2.5...ed]
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CASSETTE  ES/F  MINI-DISK  Let's face it. Cassette players were not
SPEED 55 B s&n 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
CAPACITY 38 64 59 loop: the Exatron Stringy/Floppy
(thousands (C20) (75" wafer) (TRSDOS) (ES/F) and the Wafer. There's no ex-
of bytes) pensive interface to buy—the ES/F
RELIABILITY NO YES VES comes ready to pump up your TRS-80.*
(Deslgned for S 5
digital data?) Once your TRS-80* is pumped up by
SYSTEM COST  SE0 4250 $800 our ES/F .. . you won't want to deflate
(First unit ' S it. We're so sure, that we offer an
Actual Thickness ¥ plus interface) : unconditional 30-day money-back
MEDIA COST  $3.10 53,00 $3.20 guarantee and a one-year limited war-
(in u?uantizies cassette wafer disk ranty. Over 2,000 TRS-80* owners have
“ten) met the wafer . . . why don't you;

-

* AND RELIABILITY
FOR ONLY $249.50

7

CALL
OUR HOTLINE
(800)-538-8559

IN CALIFORNIA,
CALL (408)-737-7111

exatron, inc.
181 Commercial Street
Sunnyvale, Calif. 94086

=

e

*TRS-80 is a registered 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 MC8847 Video-Display
Generator.

Costs approximately $275 to construct.

Supported by high-level ?raph!cs
primitives to produce images efficiently.

Supports graphics and alphanumerics.
Interfaces to a host microcomputer via
three 8-bit |/O poris (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

Z80

RESET »| MICROPROCESSOR |

device is allowed to access the bus at
a time,

Also connected to the system bus
are several I/0 (input/output) ports,
which are used to communicate with
a host computer. The 1/0 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

VIDED
DISPLAY
GENERATOR

s 70
DISPLAY

BUS

CONTROL

COLOR
MEMORY
(ENHANCED
SYSTEM)

170 EPROM

PRIVATE
MEMORY

REFRESH
MEMORY

o
HOST
STATUS

| &
DUTRUT ———————
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.
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Radio Shacks $399
TRS-80 Color Compu
Innovation at it's

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 getour 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 5
Shack, Dept. 81-A-60, 1300 One ;

Tandy Center, Fort Worth, TX 76102.

*Retail prices may vary at individual stores and dealers. - . The biggest name in little computers "




Mode Control Signals Colors Border Resolution
Number  _ -
AIG A/IS GM1 GM2 GM3 CSS INV
1 0 0 X X X 0 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 black, green, yellow, blue, black 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 0 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. | 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(:{Jixel 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
MCé6847 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 $39.95. FIND locates and displays the BASIC program lines
Don't waste valuable programming time if there's an that contain a specified string, variable or keyword.
easier way to go. Here it is: The BASIC Programmer's If you were to type FIND A$,700-500, 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 theentire
signed to enhance the writing, de- program currently in your PET.
bugging and enhancing of BASIC B

You can instantly change

programs for your PET. all line numbers and all
The BASIC Program- Our S 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
neeg._ just turn on your PET. If you the drudgery out of program
see **COMMODORE BASIC™* development work. And for a very
your PET uses the TK-80P Toolkit. IOW cost. The BAS|C Program_
If you see ###COMMODORE mer's Toolkit costs as little as
BASIC##4#, your PET uses the $39.95. or at most, $59.95.
TK-160 Toaolkit. Other versions of ;
the BASIC Programmer's Toolkit Get the BASIC Programmer’s
; Toolkit and find out how quick

are available for PET systems

and easy program development
it have beon Libgraded can be. See your local PET
with additional memory dealer or send this coupon in
today.

PALO ALTO ¥#Cs

pE l personal A Division of Nestar Systems, Incorporated
computer
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PET™ is a rademark of
Commodore Business
Machines, Inc. The BASIC
Programmer’s Toolkit™

is a trademark of Palo
Alto ICs, a division of
Mestar Systems, Inc.

The Toolkit is fully assembled.
Itis not a kit and requires no
special tools to install

| want to save

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

(415) 493-TOOL Dealer inquiries invited.
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Power Connections for Figure 2

Text continued from page 122:

and the MC6847 share the same bus.
Since both of these devices have
three-state address and data lines,
they can simply be wired to the same
physical bus. The only problem that

Numbst — “Type +8Y GND EA must be dealt with is the selection of a

IC1 Z80 11 24 single device to use the bus at a given

Igg ;‘-‘itgﬁ? ;12 _? time. This problem is simplified by

Ica 241914 14 7 the bus-control lines of the Z80 (the

IC5 741873 20 10 BUSRQ and BUSAK control lines)

:8575 mg?gﬁg 1;-’ J‘ and the MC6847 (with the FS and

IC8 7418367 16 8 MS control lines). On the Z80,

:8?0 ;iliggg; 18 g whenever the BUSRQ line is pulled

IC11 AMB216 16 a low, the BUSAK line will go low

IG12 AMB216 16 8 later, indicating that a request to use

IC13 7415154 24 12 the bus has been acknowledged. At

}8}‘; %ggﬁ}g ‘gg H that time, the processor’s address and

IC16 5708 24 12 21 19 data lines enter a high-impedance

IC17 2708 24 12 21 19 mode, the processor essentially

e St e I 21 19 “disappears,” and another system

IG20 5114 18 9 can control the bus.

IC21 2114 18 9 On the MC6847, there are similar

:ggg %Hj :g g lines to control bus access. The FS

(C24 2114 18 9 line goes low during the vertical

IC25 2114 18 9 retrace period. The MS line on the

:g%? g“i 11% g MC6847 can then be brought low to

IC28 2114 18 g9 allow the Z80 access to the bus while

:ggg g: ]lj ;lg g the video-display generator’s address

1631 5114 18 9 and data lines are in a high-

IC32 2114 18 9 impedance condition,

:833 gﬂj }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
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This Christmas,
don’t give a toy...

Give a
Microtek

-,
o ‘?‘! evny il \ '\

The market is flooded with low-cost printers that look

¥ £5 and last more like toys.
/ - On the other hand, the Microtek MT-80, our versatile
£ 1 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.

LOADED WITH INNOVATIONS

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 ASCI| (upper and lower case)
Adjustable forms width to 912"

Parallel and serial (RS-232C) interfaces available
One year warranty

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

MICROTEKnc.




BUSRQ

MCeB47

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 74L514
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 7415367 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 MCé6847 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

128  December 1980 © BYTE Publications Inc

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
MCé6847 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 I/O ports.

The M(C6847 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.
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| 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

e 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
capability you want. For further

information and the name

of your nearest authorized

agealer, call ISC toll-free at

800-241-4310 and ask for

Ron Hinkley.
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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.
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EAST SIGNIFICANT BIT

STATUS SIGNALS

7> {> erRor
28> {T> ERROR
25> {> FRAME INTERRUPT
FROM P10 0 (3> —{_> ouTpuT PENDING TO HOST
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PORT A [To>— @ css ;IEDNEE?R-E%ELAY
> (30> eMo
> > o

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 7418367 bus drivers, where
they are then passed to the memory
and /O circuitry. The top four ad-
dress lines are also routed to a
741.5154 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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1/0 Circuitry

Only two PIO (peripheral-
input/output) circuits are needed.
PIO 0 provides a status indication to
the host through one port. (See figure
5 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-

0
1K EPROM
e (FIRMWARE)
3K
aK

il MEMORY
s (PRIVATE)
6K
7%
o |__COLOR MEMORY (SYSTEM I ONLY)
9K
10K

) MEMORY
11K (REFRESH)
12K
13K |
14K

MEMORY

15K 'REFRESH) (SYSTEM II 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 MC6847, Micrograph
can be built with only thirty-four
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5,000,000 Reasons to replace
vour 5-inch Floppies with o
Iow-cost, higp_erformunce

5 megavtes instantly expand the progru el eferten soge
horizons on your H-89, TRS-80, or S-100 microcomputer system.

[l (Just slip 5 megabytes of on-line data storage
. | Into place In your standard 5-Inch floppy disk
. | openings, and suddenly your capabllity horizons
| have dramatically shifted. Upwards. Now your
i CP/M* S-100 microcomputer system, or H-89
\ | Heathkit (HDOS or CPM 2.2) computer system can
| utllize the kind of high-reliability and rapid-
| 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 Includes the
remarkable Shugart Technology ST 506 hard-disk drive with 6.3
megabytes of unformatted mass storage and a micro-sequencing
controller card with complete floppy disk-like Interfacing. Hard-
disks have never been more affordable. CJIf you are wondering
Just how these ultra-fast, high throughput hard-disk drives will
work with your multi-terminal or real-time
transaction oriented systems: now you can get
some stralght answers. Clip and mall the coupon
for quick response to all your questions. Or
better yet, give us a call today at (703) 471-6288 &
for some no-nonsense reasons why your system§f
needs to ACT now. Quantity pricing Is avallable
to meet the needs of Original Equipment
Manufacturers; check the box on the coupon.k
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%ﬁ Clip and mail coupon to:
American Computer 113017 Sunset Hills Road

and Telecommunications Suite A-4, Reston, VA 22090
Corporation (703) 471-6288

8 88 8 B B & N § B § |
Tell me more about the ACT
5-inch hard-disk drive
package:
My present 5-inch hard-disk drive
interests center around:
[] S-100 Microcomputer Systems
[] H-89 Heathkit Computer Systems
[J TRS-80 Radio Shack Computer
Systems
[J Send me quantity price schedule

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- “T he M DBS data
Construction base system iS

Photos 1a and 1b show my pro-

totype Micrograph. I used a universal = b

wirewrap board, and 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 50 'and the twoPIO devices. In 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 TOSHOEY "The MDBS data base system has made a fantastic

circuits. In the next and final sections improvement in the productivity of our custom
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
cuitry, Note .the few discrete com microcomputer based software. The old system of a
ponents required: most are decou- 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
Type of memory  Address (decimal) readily be transferred to the computer through the data
definition language has increased our software

EPROM 0 to 3071 b : 4
private memory 4096 1o 6143 productivity in the fo.liowmg ways: ;
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 | ; : .

(for System I) calculational and interactive parts of the system rather

8192 to 16383

(for System Il) than getting bogged down in the intricacies of the data

structure. This not only reduces the amount of code

; eneration but also reduces programmer fatigue due to
Table 3: Type and location of memory ?edqguslrenpe;ijtion‘ uGesbrod g =

used in the Micrograph board. 3. Communication with the end-user is much more

effective when he can see an easily understood,
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 or

E?JI;'EWDEI" g:\;h%e Lise H%%rt data restructuring later.
4. Debugging time is 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
pait PiOt(k portt | output effective software development tool but has become the
por GO foundation on which we are building our future
port2  PIO 0, status output applications software. This change has enabled usto
port B produce quicker, cleaner, and more flexible applications

software at a lower cost to our end-users."

port3  PIO O, port output
port B control
port 4 PIO 1, input input
port A To find out what a fantastic job the MDBS system can do
port 5 PIO 1, port output Lc;r| yc:u. see the facing page and then contact us without
port A control elay:
porté  PIO 1, output output M -
port B ICTD
port 7 PIO 1, port output D B
port B control I“ HSE
Table 4: Port numbers and their usage 5“5 Iﬁmﬁ. 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

e file-leve| read/write protection

® 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 versatile, it adds
these features:

» full network CODASYL-oriented data structures

e variable length records

e multiple levels of read/write protection

e one-to-one, many-to-one, and many-to-many sets

e non-redundancy of data, easy updating

s occurrences of a record type may own other
occurrences of the same type

® 3 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.

¢ |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.

* The recovery processor permits selective
reloading of the data base from the transaction
file. Users can log messages, indicate complex
transaction sequences, and effect selective
control over the recovery process.

MDBS-QRS. An interactive Report-
Writer/Query-System for HDBS/MDBS data bases.
Features. ..

* may be customized for non-technical users

ecomplex retrieval conditions may be specified

e detailed reports can be quickly generated

* wildcard and “match-one" string specifications
included

HDBS and MDBS Packages Include:

e DDL data definition language analyzer/editor

® 260-page users manual

¢ DMS data management routines callable from
host language

e Sample application program and DDL files

® Relocator to re-org all routines

s System specific manual for bringing up our
software

Circle B6 on inquiry card.

Both HDBS and MDBS Systems. ..

e 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 (Meodels | and Il) with
Disk BASIC

North Star DOS with North Star BASIC

Apple DOS and Applesoft BASIC

Machine Language Interface available on all
above systems.

® Up to 254 record-types definable in the data base;
each record-type may contain up to 255 item-types;
each item-type may be up to 9,999 bytes in length.

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.

® 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.

s 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.

e 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 . North Star DOS and BASIC
RTL 300.00 CP/M* - CBASIC
ORS 300.00 . CP/M#® - Microsoft BASIC 4.XX
HDBS upgrade to MDBS 650.00 CP/M* - Microsoft BASIC 5.XX
MDBS with DRS. CP/M* - Microsolt BASIC or

RTL, and QRS 1500.00 FORTRAN Compiler
HDBS/MDBS Manual 35.00 . CP/M* - Microsoft COBOL-E0
DRS Manual 5.00 CP/M~ - InterSystem PASCAL/Z
RTL Manual 5.00 CP/M* - Sorcim PASCAL/M
QRS Manual 5.00 CP/M* - Digital Research PL/I
System Specific . CP/M*® - Micro Focus CIS

Manuals (each) 5.00 COBOL

11. TRSDOS/NEWDOS and TRS
Within a given operating system, Disk BASIC (Models | and I1)
add $125.00 for each additional 12. Apple DOS and Applesolt BASIC
language selected. 13. OASIS
14, Machine Language Programs
(Specily operating system,)

When ordering, specily intended
use with...

For prices outside the US and
Canada, please ask for price lists.

Indiana residents add 4%.

Add $2.50 handling fee for non-cash
We accept Visa and Master Charge

order (85.00 outside U.S.).

54-page “primer" on data base
systems for micro-computers —
only $10.00 per copy.

Dealer Demo-Package ($60.00)
includes Primer, HDBS/MDBS
Manuals, Demo-Disk, etec.

Setting standards of excellence for data base
software. . .worldwide.

Micro
Data Hase

Systems, inc.

Dept. B, Box 248, Lafayette, IN 47902
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. I
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! Howd All That
Stuft get In There?)

A sophisticated,
self-indexing filing
system—flexible,
infinitely useful and easy
to use, that adapts to
your needs.

WHATSIT’s unique capabilities:

Mulitiple Entries allowed per
field: For example, a
bibliographic file can
associate 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 returning to a
‘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:

léfé}“)llf\'l‘

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 +5 V 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 1 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. s



THE SOLUTION STORE

...Makes The Differencel

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 to warranfy
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.

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!

611 Rockville Pike
Rockville, Maryland
(301) 840-9315

5742 E. Broadway
ucson, Arizona
602) 790-8959

41707 Monroe Avenue
Rochester, New York
(716) 244-9000

1220 Melbourne Drive
Hurst, Texas
(817) 284-3413

2065B El Camino Real West
Mountainview, California
(415) 964-7063

2525 N. Scofttsdale Road
Scoftsdale, Arizona
(602) 241-8794

83 South 10th Street
Mineapolis, Minnesota
(612) 3381777

1490 W. Spring Valley Road
Richardson, Texas )
(214) 234-5955

“Where Vision Becomes Reality”

24 W. Camelback
Phoenix, Arizona
(602) 2650065

2591 Hamilton Road
Columbus, Ohio
(614) 868-1550

Coming soon to:

El Paso, Texas'
Denver, Colorado

4550-50 E. Caclus
Phoenix, Arizona
(602) 996-2910

FOR FRANCHISE OPPORTUNITY INFORMATION CALL (602) 967-1421
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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
MCé847 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, [ offer this as a possible
system enhancement; it's something
I'm going to try next. As you can see,
the design of Micrograph using the
MC6847 supplies an excellent color
display at a very low price.

I offer a final radical change, but I
haven't implemented it. In this
design, we assume that the video
display has the bus whenever it needs
it. This scheme produces a clear, tear-
free display. However, if the
microprocessor is given priority for
memory accesses, quality of display
is traded for speed. 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 true mulﬁ-tasking.operafin? 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 fo 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 fimes. Inter-
task communication is also supported through
the ‘pipe’ mechanism.

Support

The design of UniFLEX, with its hierarchical file
system and device independent |/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,
son/mer?e for business applications, and a
variety 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
support software and OEM licenses are also
available.

E!ﬁx 2570, West Lafayette, IN 47906
(317) 463-2502 Telex 276143

"UniFLEX and FLEX are trademarks of Technical
Systems Consultants, Inc.
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(2a)

DECEMBER
MEMORY SPECIALS

210 450ns  2.49 2708 450ns 6.25
2102-1 450ns .99 2716 450ns 14.95
21L02-1 450ns  1.29 2732 450ns 49.95
2112 450ns 2.99 2650 12.95
2114 450ns 4,99 2-80 9.95
4116 200ns 5.99 8080A 3.95

4116 250ns 8/39.95

OTHER SPECIALS

2N3055  10/6.99 LM723

95H30 7.99 LM741

8038 3.99 7805

LM380 5/4.59 7812

LM555 10/3.49 RED LED
LM556 5/3.49 GREEN LED
LM565 5/3.99 MAN 72 CA 3"
LM567 4/4.99 MAN 74 CC 3"

10/3.99
10/2.99
10/7.99
10/7.99
100/7.99
50/6.99
10/7.99
10/7.99

LS SERIES

LOOK AT THIS LS PRICING!
74L500 .32 74L585 1.23 74LS175 1.09
740502 .38 74L586 A5 TALS191 1.3
74L504 .35 74L893 71 74L5195  1.39
74L508 .38 741595 A1 74LS221 .28
74L510 .32 74L5109 49 T4L5240  1.89
741520 .35 T4LS138 79 T4L52417 189
74LS30 235 T4LS139 79 74L5244  1.79
74L532 .39 74L5151 .79 74L5283 1,03
741538 .39 74L8153 .79 74L5298 1.24
741542 79 74L8157 79 74LS367 99
74L851 .35 T4L5158 82 74LS368 .99
741554 .35 T4LS161 .99 74L5373 1.85
74L573 A4 T4LS163 .99 74LS374  1.81
74L574 AB  T4LS1T4 A9 7418377 148

(2b)

10/1.99
10/1.99
5/2.49
5/1.99
5/1.99
3/1.99

LINEAR IC’S

LM301-8 .34 LM555-8
LM310 64 LM556
LM311-8 64 LMS565
LM318-8 1.49 LM567
LM319 1.29 LM741-8
LM324 109 LM747
LM3T77 2.29 LM1458-8
LM380 1.28 LM1889

REGULATORS

.89 79057
.89 79121
29 7905K

DIP IC
SWITCHES SOCKETS

4 position .99 10/1.49
5 position 1.02 10/1.69
6 position 1.06 4/1.00
7 position 1.09
8 position 1,14

14 pin
16 pin
24 pin

IMSAI 5-100 edge
conneclor solder fail
gold  2.49

MA1012A
CLOCK MODULE

Complete alarm clock module with special transformer and
spec sheets included. Just add swilches. 8.99 3/24

Photo 2: Examples of Micrograph displays.

TERMS: Include $2.00 for shipping. $
minimum order. Send SASE for
plete catalog

10.00
com

JDR MICRODEVICES, INC,

1101 South Winchester Bivd.
San Jose, Callfornia 95128
408 247-4852
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Listing 1 contains the second third
of the Micrograph software (begun in
Part 1 and to be completed in Part 3).
In the final part of this article, I will
discuss the software needed by
Micrograph to implement the instruc-

tion set presented in Part 1, cover the
major algorithms implemented in the
system (such as the scan-line-
conversion algorithm), and examine
how to operate Micrograph.®

Listing 1 begins on page 327



DYNACOMP

Quality software for:

ATARI
PET
APPLE II Plus

TRS-80 (Level IT)
NORTH STAR
CP/M 8" Disk

Availability

DYNACOMP software is supplied with pl clear i and
examples. All programs will run within 16K program memory space (ATAR] requires 24K). Except where
noted, programs are available on ATARI, PET, TRS-80 (Level 1) and Apple (Applesolt) cassette and
diskette as well as North Star single density (double density compatible) diskette. Additionally, most pro-
grams can be obtained on standard &' CP/M foppy disks for systems running under MBASIC,

GAMES
BRIDGE 2.0 (Available for all computers) Price: $17.95 Casselte
$21.95 Diskette

An all-inclusive version of this most popular of card games. This program both BIDS and PLAYS
either contract or duplicate bridge. Depending on the contract, your computer cpponents will either
play the offense OR defeme If you bid 100 high, the computer will double your contract! BRIDGE 2.0

provides challs for ad ed players and is an excellent learning tool for the bridge

navice.
HEARTS 1.5 (Available for all computers) Price: $14.95 Cassetie
$18.95 Diskette

An exciting and entertaining computer version of this popular card game. Heans is a trick-oriented
game in which the purpose is not to take any hearts or the queen of spades. Play against two computer
opponents who are armed with hard-to-beat playing strategies.

Price: $14.95 Cassetle

CRIBBAGE 2.0 (TRS-80 only)
$18.95 Diskette

This is & well-designed and nicely executed two-handed version of the classic card game, cribbage. It is
an excellent program for the eribbage player in search of a worthy epponent as well as the beginner
wishing 10 learn the game, in particular the scoring and jargon. The standard cribbage score board is
continually shown at the top of the display (utilizing the TRS-80's graphics capabilities), with the cards
shown The ically scores and also announces the points using the tradi-
tiomal phrases.

CHESS MASTER (North Star and TRS-80 only) Price: $19.95 Casselle

§23.95 Diskette
This complete and very powerful program provides five levels of play. It includes castling, en passant
captures and the promotion of pawns. Additionally, the board may be preset before the start of play,
permitting the examination of “*book”" pleys. To maximize execution speed, the program is written in
assembly language (by SOFTWARE SPECIALISTS of California). Full graphics are employed in the
TRS-80 version, and two widths of alphanumeric display are provided to sccommodate North Star

users,
STARTREK 3.2 (Available for all computers) Price: § 9.95 Cassetie
$13.95 Disketie
This is the classic Startrek simulation, but with several new features. For example, the Klingons now
shool the Enterprise withoul warning while also attacking starbases in other quai 5. The
Klingons also antack with both light and heavy cruisers and move when shot at! The situation is hectic
when the Enterprise is besieged by three heavy cruisers and a starbase 5.0.5. is received! The Klingons
get cven!

SPACE TILT (Apple only)

Price: 10,95 Cassette

$14.95 Diskette

I'* u ball into a hole in the screen. Sound
in timer allows you o measure your skill

Use the game paddies 1o tilt the plane of the TV screen to
simple? Not when the hole gets smaller and smaller! A built-
against others in this habit-forming action game.

Price: § 9.95 each, Casselle

GAMES PACK I and GAMES PACK I
513,95 each, Disketie

GAMES PACK | contains BLACKJACK, LUNAR LANDER, CRAPS. HORSERACE, SWITCH
and more. GAMES PACK Il includes CRAZY EIGHTS, JOTTO, ACEY-DUCEY. LIFE, WUMPUS
and others. Available for all computers.

Why pay $5.94 or more per program when you can buy a DYNACOMP collection for just $9.957
STUD POKER (ATARI only) Price: $11.95 Cassette
$15.95 Diskette

This is the classic gambler's card game. The computer deals the cards one at a time and you (and the
computer) bet on what you see. The computer does not cheat and wsually bets the odds. However, it
sometimes blulfs! Also included is a five card draw poker betting practice program. This package will
run on a 16K ATARL

BUSINESS and UTILITIES

MAIL LIST Il (North Star only) Price: $21.95
This many-featured program now includes full alphabetic and zip code sorting as well as file merging,
Entries can be retrieved by user-defined code, client name or Zip Code. The printout format allows the
use of standard size address labels. Each diskette can store more than 1100 entries (single density; over
2200 with double density systems)!

Price: $14.95 Cassette

TEXT EDITOR I (Letter Writer)
$18.95 Diskette
An easy to use, line-oriented text editor which provides variable line widths and simple paragraph in-

dexing. This text editor is ideally suited for composing letters and is quite capable of handiing much
larger jobs. Available for all computers.

FINDIT (Nnrtl: Star only) Price: $19.95
three- inmeproawn which maintains i i ible by key of three types: Pe
sonal (e.g., last name), Co ial {eg: plumbers) and Refe (e ine anicles, record

albums, etc). In addition to keyword searches, there are birthday, anniversary and appoiniment search-
es for the personal records and appointment !w:ha for the commercial records. Reference records
are accessed by a single keyword or by ing two or three k d:

DFILE (North Star only) Price: $19.95
This handy program allows North Star users to maintain a specinlized data base of all files and pro-
grams in the stack of disks which invariably accumulates. DFILE is easy to set up and use. It will
organize your disks to provide efficient locating of the desired file or program.

COMPARE (North Star only)
COMPARE is a single disk utility software package which compares two BASIC programs and dis-
plays the file sizes of the programs in bytes, the | s in terms of the number of statement lines, and
the line numbers at which various listed differences occur. COMPARE permits the user to examine ver-
sions of his software to verify which are the more current, and 1o clearly identify the changes made dur-
ing development.

COMPRESS (North Star only) Price: §12.95
COMPRESS is a single-disk wtility program which removes all unnecessary spaces and (optionally)
REMark statements from North Star BASIC programs. The source file is processed one line at a time,

Price: $12.95

thus permitting very large p 1o be using only a small amount of computer memory.
File compressions of 20-50% are commanly achieved.
GRAFIX (TRS-80 only) Price: §12,95 Casselte

$16.95 Diskette

This unique program allows you to easily creale graphics directly lrom the keyboard. You “‘draw"

your figure using the program's extensive curser controls. Once the figure is made, it is automatically

appended to your BASIC program as a string variable. Draw a ""happy face'’, call it HS and then print
it from your program using PRINT HS! This is a very easy way 1o create and save graphics.

Price: §10.95 Cassette

TIDY (TRS-80 only)
$14.95 Diskette

TIDY is an assembly language program which allows you to renumber the lines in your BASIC pro-
grams. TIDY also removes unnecessary spaces and REMark statements. The result is a compacted
BASIC program which uses much less memory space and executes significantly faster. Once loaded,
TIDY remains in memory; you may load any number of BASIC programs without having to reload
TIDY!

STATISTICS and ENGINEERING
DATA SMOOTHER (Avallable for all computers) Price: $14.95 Cassette
$18.95 Diskette

This special data smoothing program may be used to rapidly derive useful information from noisy
business and engineering data which are equally spaced. The software features choice in degree and
range of fit, as well as smoothed first and second derivative calculation. Also included is automatic
plotting of the input data and smoothed results.

Price: §14.95 Cassette

FOURIER ANALYZER (Available for all computers)
§18.95 Diskette

Use this program to examine the frequency spectra of limited duration signals. The program features
automatic scaling and plotting of the input data and resulis. Practical applications include the analysis
of complicated patterns in such Melds as electronics, communications and business.

TFA (Transfer Function Analyzer) Price: $19.95 Cassette
$13.95 Diskette
This is a special software package which may be used to evaluate the transfer functions of systems such
as hi-fi amplifiers and filters by uwummmnrmnons@w Dulsed inputs. TFA is a major medification
of FOURIER ANALYZER and contains an engi ed decibel versus bog-freq plot as
well us duta editing features. Whereas FOURIER ANALYZER s designed for bduﬂﬂ(llul and scien-
tific use, TFA is an engineering 100, Available for all computers.
FOURIER ANALYZER and TFA may be purchased together for a combined price of $29.95
(Cassettes) and $37.95 (Diskettes).

REGRESSION I (Avallable for all computers) Price: $19.95 Cassette
5$13.95 DI
REGRESSION I is & unique and i wersatile least squares "Poh'num
cumve ﬂnm. program. Features include very high an

an extenaive internal library of fining I'ulxuom. data editing; '
sutistical analysis (e.g., standard deviation, correlation coefficient, etc.) and much more. In addition,
new [its may be tried without reentering the data. REGRESSION 1 s certainly the cornerstone program
in any data anal software library.

REGRESSION II (PARAFIT) (Available for all p
§23.95 Diskette

PARAFIT is designed to handle those cases in which the p are (possibly 1H

Iy} in the finting function. The user simply inserts the | form, including the (ALY,
Af2), etc.) a3 one or more BASIC statement lines. Duta and results may be manipulated and plotied as
with REGRESSION 1. Use REGRESSION 1 for palynomial Miting, and PARAFIT for those com-
plicated functions.

REGRESSION | and Il may be purchased together for $36.95 (cassettes) and $44.95 (diskettes)

Price: §19.95 Cassefte

SIMULATIONS and EDUCATION

BLACK HOLE h\ilplt only) Price: $14.95 Casselte
$18.95 Diskette
This is an exciting fation of the prob involved in closely ing a black hole with
a space probe. The object is to enter and munllm. for a prescribed time, an orbit :Lowto a small black
hale. This is to be achieved without coming so near the anomaly that the tidal stress destroys the probe.
Control of the craft is realistically simulated using side jets for rotation and main thrusters for accelera-
tion. This program employs Hi-Res graphics and is educational as well as challenging,
Price: $14.95 Cassette

YA LDEZ (Available for all computers)
$18.95 Diskette

A sl of igation in the Prince William Sound and Valder Narrows. The pro-
gram uses an extensive 256X256 element radar map and employs physical models of ship response and
tidal patterns. Chart your ewn course through ship and iceberg traffic. Any standard terminal may be
used for display.

FLIGHT SIMULATOR (Available for all computers) Price: $17.95 Cassetle

$21.95 Diskette
A realistic and ulmnu mathematical ;unulluon of take-off, Might and landing. The program utilizes
and the of a real airfoil. You can practice instrument approaches

and navigation using radials and compass headings. The more advanced Myer can also perform loops,
hall-rolls and similar aerobatic maneuvers.
Price: § 9.95 Cassette

TEACHER'S PET I (Available for all computers)
$13.95 Diskette

This is the first of DYNACOMP's educational packages. Primarily intended for pre-school to grade 3,
TEACHER'S PET provides the young student with counting practice, letter-word recognition and
three levels of math skill exercises.

Ordering Information

All orders are processed and shipped postpaid within 48 hours. Please enclose payment with order along
with computer information. Il paying by VISA or Master Card, include all numbers on card. For orders
outside North America add 10% for shipping and handiing.

Add 32.50 to diskette price for 8" foppy disk (soft sectored, CP/M, Microsolt BASIC)
Deduct 10%% when ordering 3 or more programs.

Ask for DYNACOMP programs at your local software dealer. Write for detalled descriptions of these and
other programs from DYNACOMP.

DYNACOMP, Inc.
6 Rippingale Road
Pittsford, New York 14534
(716) 586-7579

New York State residents please add 7% NYS sales tax,

[
VISA |
ra——
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And one that costs you a buck.

One: Buy a new TeleLink™ | cartridge for your Three: Send $1.00 to us and we’ll send you the

ATARI 400™ or ATARI 800™ computer and current ““‘menu’’ of services, including the

get one free hour of CompuServe Information sophisticated big mainframe power of MicroNET.

Service time. Send $1.00, name and address to: CompuServe,
Information Service Division, 5000 Arlington

Two: Visit a Radio Shack® computer center. Most Centre Boulevard, Columbus, Ohio 43220.

are equipped to access the CompuServe

Information Service now. Log in and see what you

can get. The service is compatible with any : R ,
TRS-80 including the new VIDEOTEX®™ unit. ATAR 400 3nd ATAR| R00 e trademarks ot AR e
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All this is yours to command.

Access to news and
entertainment data bases,
computer games and art,
regional newspapers,
newsletters, programs,
languages, storage (up to
128k free!) and lots more is
& yours for 8% cents per
> minute (between the
hours of 6 pm and 5am
.~ weekdays and all day
————— T[T LTS PR ()
your charge card. It's
a local phone hook-up in more than 260 U.S. cities.

Welcome to
CompuServe

CompuServe is
working with 11
major regional
newspapers to
bring you their
electronic
editions, as well
as the Associated
Press news and
sports wires.

Extra!
Read all
about it!

Simple games and
graphics for the
beginner. And, when

Condition | you're ready—try the
Red really tough ones on
" MicroNET (see
MicroNET service).

You haven't lived
until you discover a
player from Los Angeles
in your dungeon!

CompuServe is continually adding new on-line
information resources.
So, order our current
menu and watch for new
features such as an
electronic encyclo-
pedia, travel infor-
mation, food
preparation and
gardening tips,
government pub-
lication data—
and much more!

Data
Bases

MicroQuote has his-
torical and statistical
data on almost every
stock, bond or option
you can buy. Corporate
financial information,
commodity prices
and financial

Il
I MicroQuote NES
s/

S UTTTTTTTTFTTITTTTTy oees

-

newsletters are : =

also available.

I {
| 1

And, when you're ready for big-time computer action. ..

You need a
computer to

use all the (
MicroNET
services which
put youin
command of
our big, fast
mainframe
computers.

But even with
the simplest
terminal you can send electronic mail to any other user,
use the CB simulator, and try to zap the enemy’s
spaceships in real—and very fast—time. Many
networking multi-player games available.

See for yourself

what a

state-of-the-art
Not 1985. electronic
NDWI information

service can do.Get
' a demonstration at
e a Radio Shack®
T computer center or
send $1.00 for
a current
menu
today.

CompuServe

Information Service Division
5000 Arlington Centre Blvd.
Columbus, Ohio 43220

(614) 457-8600
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A Simplified Theory
of Video Graphics

Color Television

To produce color television dis-
plays we need a picture tube with a
phosphor screen that can be made to
glow in different colors. This is done
by a method similar to the half-tone
method of color printing; a full-color
picture is made by superimposing
three single-color images made up of
very small dots. At the normal view-
ing distance the dots are too small for
the human eye to resolve, so that the
colors appear to merge into a single
image. The inside of a color television
screen is covered with an array of
small dots of three different phos-
phors that glow in red, green, a blue
when struck by electrons. By careful-
ly controlling the brightness of each
colored dot we can produce any color
we desire. (See text box, “The
Primary Colors”.)

The major problem is independent
color control. We need three separate
electron beams (ie: one for each col-
or) arranged so one beam strikes only
the red phosphor dots, one beam
strikes the green dots, and one beam
strikes the blue dots. It is not practical

Note that the numbers used for figures,
photos, and tables in this article have been con-
tinued from Part 1, which appeared in the
November 1980 BYTE, page 180.
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Allen Watson III
1261 Robbia Ct
Sunnyvale CA 94087

to aim the beams this precisely; in-
stead, a shadow mask is used. The
shadow mask is a perforated metal
plate placed just behind the phosphor
screen in the picture tube. The three
electron beams can strike the phos-
phor dots only after passing through
holes in the mask. The electron guns
that produce the beams are posi-
tioned so each beam strikes only dots
of the correct color; thus each gun
casts an electron “shadow” on phos-
phors of the other colors. Brightness
of each of the primary colors is con-
trolled by the intensity of the cor-
responding electron beam.

Color by Direct Drive

A straightforward approach to col-
or computer displays uses three iden-
tical video-refresh circuits, each with
its own refresh memory, in order to
generate separate signals for the three
electron guns. This approach is rela-
tively expensive; it takes three times
as much refresh memory as an equiv-
alent black-and-white display. If this
method were used with the 200 by
300 dot display example discussed in
Part 1 of this article, 3 X 7500 =
22,500 bytes of refresh memory
would be required.

We can have a more economical
system using direct drive of the three
colors, but using only one refresh
memory. (Some switching circuitry is

necessary to display two colors in-
stead of black and white.) With a
special-character graphics system, we
can use a few of our extra character
codes to select the colors. The color
displayed in place of white is called
the foreground color and the one dis-
played instead of black is called the
background. By inserting color-select
characters wherever they are needed,
it is possible to make different parts
of the display show different colors.
If each of the electron guns is either
on or off, the colors available with
this system will be the eight possible
combinations of the three primary
colors:

1. no color, or black

2. red

3. green

4. blue

5. red + green = yellow
6. green + blue = cyan

7. blue + red = magenta
8. all three = white

The main drawback to the use of
direct drive (often referred to as R-G-
B) is the cost of the color monitor.
Professional monitors with separate
red, green, and blue video inputs are
not mass-produced, so they are quite
expensive. Compucolor, the only per-
sonal computer manufacturer using
direct-drive color, builds a low-cost



THE DAWN OF

The 2nd

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

ARD — The most
powerful CPU board available today. Outstanding
features include 4MHz operation, high-speed serial
and parallel I/O utilizing DMA or programmed
control, eight vectored priority interrupts, and a
real time clock.

' SER SERIAL 1/O BOARD For use in
expanded systems requiring up to eight additional
serial I/O ports. Features include: 16 maskable

*All products meet the new IEEE standards.

ALE

Generdation is here!

vectored priority interrupts, RS-232C interfaces

with full handshake, asynchronous or synchronous
operation with asynchronous baud rates to 19,200.

Available in four or eight channel versions.

DOUBLE DENSITY
FLOPPY DISK
CONTROLLER BOARD—
controls up to four 5%-
inch or 8-inch disk drives
using IBM soft sectored
formats. It features 1K
il of on-board buffering,
fEm s DMA controlled data
: transfers and the per-
formance character-
istics of the superior
NEC 765 chip.

64K BANK SELECTABLE MEMORY BOARD —
Features include I/O port addressing for bank
select with 256 switch selectable I/O ports for the
memory bank addressing. The memory is
configured as four totally independent 16K
software-selectable banks, with each bank
addressable on any 16K boundary.

“Attractive Dealer & OEM Prices”

IS B Group

A Division of MEASUREMENT systems & controls
incorporated

See your nearest computer dealer, or
contact us for the complete story on
The 2nd Generation.

867 North Main St. / Orange, Calif. 92668
(714) 633-4460 TWX / TELEX: 678 401 TAB IRIN



The Primary Colors

In grammar school, most of us
were taught that there are three
primary colors (red, yellow, and
blue) and that any other color can
be produced by mixing these three.
You may be wondering how color
television manages to use red,
green, and blue as its primary col-
ors. First of all, the primary colors
we learned in school are appro-
priate only for pigments such as
paints and crayons; light sources
such as the glowing phosphor dots
in a color picture tube don't work
the same way.

The creation of a color by mix-
ing pigments relies on the subtrac-
tion (or partial absorption) of
colors from the light falling on
the pigment. If you mix pigments
without adding white, the image
gets darker. However, creating a
color by mixing light works by ad-
dition, so if you combine several
colors of light, the result is lighter.

Complementary colors are es-
sentially opposites: if you mix
complementary-colored pigments
the resulting color is black, but
if you mix complementary-colored
beams of light, the resulting color
is white. This “symmetry” means
that primary colors for light will be
the complements of primary colors
for pigments.

This still sounds paradoxical:
how can red, green, and blue be
the complements of red, yellow,
and blue? This apparent problem is
caused by the vagueness of our col-
or names. The colors in the two
sets of primaries are actually all
different, but one color in each set
is reddish and one is bluish. You
can see examples of the pigment
primaries by examining a printed
reproduction of a color photo-
graph in which the printing plates
are out of register. Here you can
perceive the colors of the inks and
that the “red” ink is actually red-

violet, or magenta, and that the
“blue"” ink is blue-green, or cyan.

To see the primary colors used
in television, try viewing a color
test pattern by tuning to a televi-
sion station before it is broad-
casting programs. If you adjust
your television set's color controls
so the primaries are as pure as
possible, you will find the green
slightly yellowish, the red a bit
orangy, and the blue almost in-
digo. If we arbitrarily use our
vague color names for specific col-
ors and call the television prima-
ries red, green, and blue, we must
call the pigment primaries magen-
ta, yellow, and cyan to avoid con-
fusion. The two sets of primary
colors make up complementary
pairs, like this:

Lights Pigments
red cyan
green magenta
blue yellow

color monitor into the computer in
order to keep the total system cost
reasonably low.

Color by Subcarrier

Another method of avoiding a
high-priced color monitor is to use an
ordinary color television set to dis-
play computer video. Even with the
addition of extra circuitry needed to
pick up broadcasts, home television
sets cost less than professional
monitors. However, there are draw-
backs to the use of a television set.

A color television set is designed to
accept a VHF (very-high-frequency)
radio signal or carrier that is modu-
lated by a composite-video signal.
This signal consists of horizontal and
vertical synchronizing pulses, black-
and-white picture information (called
luminance), and a 3.58 MHz subcar-
rier that contains the color informa-
tion (called chrominance). The sub-
carrier is modulated by the color in-
formation in such a way that the
amplitude of the 3.58 HMz signal
determines the intensity of the color
at each point in the picture; the phase
of the signal determines the actual
color displayed. (Refer to the text
box, “Outline of NTSC Color Stan-
dards.”)

Remember that the video signal
developed from memory produces
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output pulses at the appropriate times
during the raster-scanning process.
This creates dots of light on the
display screen. It is convenient to
design computer video circuits so
each dot corresponds to a half cycle
of the 3.58 MHz color subcarrier. If
several dots are adjacent, the output
will be a continuous high-level signal;
this will appear on the screen as a
white line as wide as the number of
dots. If we alternate dots and spaces,
the signal will consist of alternating
high and low levels, each a half cycle
wide, creating a square wave at the
3.58 MHz subcarrier frequency. The
television set decodes the amplitude
of the 3.58 MHz component of the
composite video as the intensity of
the color to be displayed, so what
was sent out as a string of dots and
spaces will be displayed as a brightly
colored solid line.

The color that is displayed depends
on the phase of the color subcarrier.
The timing of the dots generated by
the video-refresh circuits determines
their phase. For example, with dots
corresponding to half cycles, inter-
changing dots and spaces is equiva-
lent to a phase reversal, or a 180°
phase shift, which will produce the
complement of the first color. To pro-
duce more colors, we must make
smaller changes in the timing of the

dots. The half-cycle dots are pro-
duced by computer circuits running
at twice the color subcarrier frequen-
cy, or 7,16 MHz, If we make our cir-
cuits run twice as fast (14.3 MHz), we
can put dots on quarter-cycle inter-
vals and have 90° phase differences.
With the half-cycle dots this would
give us four colors in addition to
black and white.

Bit mapping is not the only way to
produce NTSC (National Television
System Committee) color signals.
Our computer can have circuits that
work like character generators, to
decode different values of refresh
data into appropriate dot patterns,
for even more colors. The circuits can
produce dots a quarter-cycle long,
separated by spaces three-quarters of
a cycle long and vice versa, which are
still at the frequency of 3.58 MHz.
The quarter-cycle dots can be at any
of four phases, as can the three-
quarter cycle dots, giving us eight
more colors for a total of twelve, plus
black and white. The quarter-dot col-
ors will have a low average voltage
level and, hence, lower brightness
when compared to the longer three-
quarter cycle dots. In other words,
four of the twelve colors produced by
this technique will be dark, four
will be medium bright, and the re-

Text continued on page 150
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High quality pretested inter-
active application software
packages for personal and small
business computers designed by
1| experts — Datasoft. Proven
i standard accounting and inventory
control functions — Datasoft.
Special market packages for
. attorneys, physicians, wholesalers
s and retailers — Datasoft. Complete
" documentation — Datasoft.
Sophisticated electronic games —
Datasoft. Great dealer discounts —
Datasoft. Total support — Datasoft.
: Best value — Datasoft.
B Guaranteed — Datasoft.
{ % Mail this coupon today or eall now for faster
delivery — (800) 896-5630

Hurry, send details on:

[0 Business software O Personal soft-
ware [0 Dealer information

O Programmer [0 Consumer

O Educational

Datasoft Ine., 16606 Schoenborn St., Sepulveda,
CA 91343, {21‘3) 894-9154

Type of computer owned

Company/Name
Address
City
State
Zip

Phone
Dealer inquiries invited

[ha ‘@ft Inch

COMPUTER SOFTWARE

-
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Mauro MP-250 Proac

The $635 pen plotter that gives
professional accuracy with
superh line quality!

Mauro’s design innovations make it possible
to produce a high quality, low cost plotter
that out-performs every other plotter of
comparable price on the market today. In
fact, its line quality matches that of plotters
costing $2,000 or more.

Proac draws with .005"'/step resolution
and + 0.5% @ 17" degree of accuracy at
speeds of 2.5'" per second or higher. A
unique multi-point paper drive helps achieve
this level of accuracy, making Proac suitable
for a wide variety of applications for which
Mauro is developing supportive software.
Programs currently available include: [1]
Complete 2D and perspective plotting, in-
cluding ASCII and curve generation which
are available as relative linking libraries (L80)
for Microsoft compatible software products,
Fortran-80, Cobol-80, Compiler Basic, and
Macro-80 in CP/M compatible files on 8"
IBM-3740 or 5%’ Northstar formatted
disks. [2] Apple I UCSD Pascal implemen-
tation of Turtle Graphics including full 128
ASCII character set; Pascal subroutines are
Fortran compatible. 3/ Complete scientific
and business data graphing package for Ap-
ple Il. Includes data editor, Hi Res screen
preview, Axis tic marks, labeling and scaling,
data overlays, names and comments, point,
line, bar, and pie graphs, 128 ASCII charac-
ter set, data file handling. [4/ Schematic
drawing system for TRS-80. Has two font
system: .15’ grid for B size, and .1"" for A
size drawings. Comes complete with
predefined symbols for standard logic, linear
devices, passive and active components, con-
nectors, and 128 ASCII character set. System
is menu driven with placement of symbols
and interconnectors done under cursor con-
trol on the screen before plotting. Other soft-
ware is in development and will be available
upon completion.

Proac comes with full vector driving
software for 8080, 6502, and 6800 based com-
puters. Interfaces are available for Apple,
TRS-80 and PET. With the addition of an
“intelligent’’ serial interface, Proac becomes
compatible with any computer.

Contact Mauro Engineering about com-
plete information and specifications for MP-
250 Proac and available software.

MAURO ENGINEERING

Rt. 1, Box 133, Mount Shasta, CA 96067
Telephone 916 926-4406
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Outline of the NTSC Color
Standards
In 1953 the NTSC (National

+ Television System Committee) an-

nounced a method of color tele-
vision broadcasting that was
adopted as the US standard. The
NTSC system superimposes color
picture information onto the older
black-and-white signal in such a
way that the resulting composite
signal is compatible with the old
standards. This means that color
broadcasts may be viewed on
black-and-white sets (and vice
versa), and this made it possible to
continue using black-and-white
equipment.

A color television camera is
essentially a combination of three
monochrome (ie: black-and-white)
cameras, each viewing the same
scene through a different colored
filter. The most straightforward
way to transmit color television in-
to the home would be to send these
three signals over the air, but that
would require the equivalent of
three television channels and
would not be economically feasi-
ble.

Studies of human vision have
shown that fine details in color are
not resolved as well as they are in
black-and-white. This is fortunate
since it allows transmission of col-
or picture information with a
much narrower bandwidth than
three separate channels would re-
quire. In order to take advantage
of this effect, the NTSC technique
converts the three signals from a
color camera into one full-re-
solution black-and-white signal
called the luminance signal, and
two color-difference signals called
chrominance signals (which are
filtered to limit their bandwidth,
thereby decreasing their resolu-
tion).

The total bandwidth required
for the luminance signal plus the
two chrominance signals is about
40% greater than the bandwidth of
a black-and-white signal, still too
broad to keep within the 4.5 MHz
bandwidth that was originally
allocated for the video signal. The
NTSC system puts the chromi-
nance signals into the band that is
already occupied by the luminance
signal. This trick is accomplished
by putting the chrominance signals
onto a subcarrier, which is then
added to the luminance signal. The

subcarrier is so called because,
while it modulates the radio-fre-
quency carrier along with the nor-
mal video signal, it is also a car-
rier.

The subcarrier frequency must
be higher than that of the informa-
tion it is to carry, although there is
a maximum frequency that will
still fit within the 4.5 MHz band-
width. Another reason for putting
the subcarrier at a relatively high
frequency is that the luminance
signal has less energy at higher
frequencies, so there is less inter-
ference between the luminance and
the subcarrier, There are still more
complex aspects of the NTSC tech-
nique required to minimize this in-
terference and to preserve certain
other characteristics of the original
black-and-white television signal,
but their importance in computer
applications is not great enough to
warrant a full description here.
The net result is that the horizontal
line frequency is changed slightly
in the NTSC system, to 15,734.26
Hz, and the color subcarrier is put
at 3.579545 MHz. This is usually
referred to as the 3.58 MHz color
subcarrier.

The two chrominance signals
modulate the 3.58 MHz subcarrier
together in such a way that the
resulting signal has an intensity or
amplitude proportional to the
amount of color at each point in
the picture and a phase that deter-
mines the particular color. There
must be a standard phase for the
receiving set to refer to in decoding
the color information, so a short
burst of unmodulated 3.58 MHz
subcarrier is transmitted during
part of each horizontal retrace in-
terval. This so-called color burst is
used by the receiver to generate a
reference subcarrier phase.

It turns out that most television
sets don't do a very good job of
separating the chrominance and
luminance signals that are com-
bined so cleverly in the NTSC sys-
tem. Compromises made in the in-
terests of lower cost cause most
sets to lose the fine detail in the pic-
ture and pick it up as chrominance
instead. This means that fine ver-
tical black-and-white stripes will
sometimes produce spurious colors
on the screen. You can see this ef-
fect by watching for colored
streaks across those striped shirts
worn by news announcers.




just bought

If you

another
printer,
boy are
you gonna
be sorry.

The Epson MX-80. It’s not just another worked-
over rehash of last year’s model. It's our top-of-
the-line 80-column printer. It's new. From the
ground up. And it's the most revolutionary
printer to hit the market since Epson invented
small printers for the 1964 Olympics in Tokyo.
Don’t take our word for it, though. Compare.
There simply isn’t a better value in an 80-column
printer. Period.

But here’s the fact that’s going to stand the
printer world on its ear. The MX-80 sports the
world’s first disposable print head. After it's
printed about 50 million characters, you can
throw it away. Because a new one costs less than
$30, and the only tool you need to change it is at-
tached to the end of your arm.

Now that’s revolutionary,
but that’s only the beginning.
The MX-80 also prints bidirec-
tionally at 80 CPS with a logi-
cal seeking function to mini-
mize print head travel time

The world’s first disposable print
head. 1t has a life expectancy of over 50
million characters, yet it's so simple,
you can change it with one hand. And it
costs less than —repeat less than —$30.

and maximize throughput. It prints 96 ASCII,
64 graphic and eight international characters in
a tack-sharp 9x9 matrix. And it provides a user-
defined choice of 40, 80, 66 or 132 columns and
multiple type fonts.

We spent three long years developing the
MX-80 as the first of a revolutionary series of
Epson MX Printers. We employed the most ad-
vanced automatic assembly and machining
techniques in existence to produce a printer that
is incredibly versatile, remarkably reliable and
extraordinarily inexpensive. It's a printer that
could only come from the world’s largest man-
ufacturer of print mechanisms: Epson.

If it sounds like we’re proud of the MX-80, we
are. Not only does it do things
some of the world’s most ex-
pensive printers can’t do, it’ll
do them for you for less than
$650. That’s right. Under $650.

And if that isn’t revolution-
ary, we don’t know what is.

EPSON

EPSON AMERICA, INC.

23844 Hawthorne Boulevard, Torrance, California 90505, Telephone (213) 378-2220

Circle 94 on inquiry card.

BYTE December 1980

147



THE TYPRINTER 221

The TYPRINTER 221 is the only jintelligent printer'that
is Totally Compatible with every computer and all
word processing software. Features such as
Automatic Underlining, Automatic Bold Print, Reverse
Print, Columnization, Decimal Location are all
included at no extra cost. This daisy wheel printer
prints 20 characters per second with Pica, Elite or
Mikron size type. Standard Centronics type interface,
RS-232 or IEEE available. This incredible printer can be
used off-line as a typewriter with a 17" paper width
capacity. Unit has a non-volatile resident memory for:
Automatic recall of often-used formats, Automatic
recall of often-used phrases.This is the only printer in
the world that can be programmed for use with any
word processing software. $2850.00

THE MICROLINE-80

The Microline-80 offers business-quality and
reliability at an attractive price. Small and lightweight,
it easily fits in an attache case. It operates at 80
characters per second. and accomodates three-part
forms up to 9.5" in width. It can switch from standard
80 column printing at ten characters per inch to 132
column condensed printing at 16.5 characters per
inch. The condensed printing, combined with program
controlled line spacing at six and eight lines per inch,
provides for substantial savings in paper. Features:
Upper and Lower Case, Centronic Interface, 9x7
Matrix, Block Graphics, 110V/220V 50/60 cps, Friction

& Pin-Feed. $639.00
LIST PRICE OUR PRICE LIST PRICE OUR PRICE

Contronics TN . comsascarsmensomismsies $795.00 $749.00 Model |, Level I, 4K . .................. $649.00 $619.00
Centronics 730-3 ......cvvviiinvinnnnn $895.00 $795.00 Model |, 16K nokeypad ............... $768.00 $669.00
Centronics 737 ... vvvviiiiiiiniannnnn $995.00 $869.00 Model |, 16K w/keypad ................ $849.00 $729.00
Centronics 779 w/lowercase......... $1595.00 $1195.00 Model Il,64KRam................... $3899.00 $3799.00
EpaonMX-80.. sy e $645.00 $599.00 Model Il1l, 16K Ram ................... $999.00 $929.00
LRC7000 + (B4col.).........covvunnnn $405.00 $299.00 Model 111, 32K Dual Disk. ............. $2495.00 $2299.00
NEC 5510 SpinWriter ................ $3195.00 $2695.00 Pocket Computer w/interface ......... $289.95 $269.00
NEC 5520 SpinWriter ................ $3395.00 $2995.00 TRS-80 Color Computer............... $399.00 $359.00
NEC 5530 SpinWriter . ............... $3195.00 $2595.00 TRS-80 Color Computer Expanded. .. .. $599.00 $519.00
NEC Tractor-Feed Option............. $249.00 $225.00 Atarl 400 Computer System, 8K........ $629.95 $499.00
Okldata Microline-80 ................. $800.00 $699.00 ATARI 800 Computer System, 16K....$1079.95 $849.00
Okidata Microline-82 ................. $960.00 $799.00 16K APPLE Il Computer.............. $1195.00 $999.00
Okidata SlimlineSL300.............. $5380.00 $4395.00 16K APPLE Il + Computer ........... $1195.00 $999.00
Al (i P e e e e A e e $2850.00 32K APPLE Il + Computer ........... $1295.00 $1059.00
VIBEA V300 s vcna o immser-wams: v $1895.00 $1795.00 48K APPLE Il + Computer ........... $1395.00 $1119.00

TERMS: Prices and specifications are subject to change. HARDSIDE accepts VISA & MASTERCARD,
Certifled checks & Money Orders; Personal checks accepted (allow 3 weeks to clear). HARDSIDE pays all
shipping charges (within 48 states) on all PREPAID orders OVER $100.00. UPS Blue Label or Air Freight is
avallable at extra cost. COD orders accepted (orders over $100 require 25% deposit).

TO ORDER TOLL-FREE
1-800-258-1790 —J
(In NH call 673-5144) w l&

\4ARDS|
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The Software Exchange

6 South Street, Box 68, Milford, NI 03055
CALL TOLL FREE

1-800-258-1790
(in NH call 673-5144)

)
VISA
(|

have it all
G

At TSE we stock our shelves with only the finest products available to
make your micro-merchandise shopping a pleasure. So the next time
you’re considering a purchase for your micro, just pick up the telephone
and dial our toll-free number (1-800-258-1790) to get in touch with all that
counts in the micro industry.

SOFTWARE HARDWARE BOOKS

® Microsoft ® Radio Shack ® Hayden

® Apparat ® Commodore Pet ® Wiley

® Racet @ Atari ® Scelbi

® Hayden ® Percom ® Compusoft
® Muse ® Centronics ® Dilithium

® Creative Computing ® NEC ® Sams

® Personal Software ® Sun ® Radio Shack
® Scott Adams ® Okidata ® SoftSide

@ Acorn Software
® Synergistics

® Source/Telecomputing
® Computer Case Co.

® Addison Wesley
@ Computer Science Press

® Strategic Simulations ® MicroMint @® Rainbow Associates
® Lance Micklus ® Eaton LRC ® Plus much more!
® Softape ® Cover Craft

® Quality Software ® BSR

® Web Associates ® BASF

@ Small System Software ® Corvus

® Image @ Archbold Electronics

® On-Line Systems ® ESP

® Ritam ® Novation

@ Avalon Hill

® Big Five

® Micro Lab

® Programmers Guild

® Quality Software Distributors

Send $1.00 for our catalog, and receive a
$2.00 credit toward your next purchase.
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Figure 2: The cause of video-display dropouts. Several popular microprocessor systems
use a display scheme that switches the refresh memory out of the video-refresh circuitry
whenever some refresh memory location is changed. This is interpreted by the display
as a blank line on the screen for a short interval.

Text continued from page 144:
maining four will be pastels. (See
photo 2 on page 152.)

This method of color production
has some drawbacks. For one thing, it
produces spurious black or white
margins wherever certain color areas

touch. This is due to the behavior of
the dot patterns. If the dot pattern for
green is binary 0101 and the pattern
for magenta is 1010, you can see that
there will be either two dots together
or two spaces together whenever a
green area is next to a magenta one.

Mountain Computer
can now

EXPAND

Your Apple II Peripheral Capacity
EXPANSION CHASSIS

Quality You Expect

Eight more slots for your Applel Now you
can bank-select eight more peripheral slots
with immediate or deferred software
commands—Ilike having up to 15 peripheral
cards “on line"—or use the Select/Deselect
switch mounted on the front panel.
Expansion Chassis’' heavy-duty power
supply is primarily for peripherals, without
the heavy demand of motherboard support
chips required in your Apple. This means
much more power is available for peri-
pherals than in your Apple itself! If you've
run out of room in your Apple—Expansion
Chassis is your answer. Drop by your Apple
dealer for a demonstration, or contact
Mountain Computer for the location of

the dealer nearest you.
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Performance You Demand

* Eight mirror image I/0 slots of the Apple
Fully buffered, bi-directional data lines
Apple |l compatible interface card
Dual selection capability; hardware or
software

Immediate or deferred selection in
software mode

From BASIC, a single POKE command
turns the chassis ON or OFF

* Compatible with all software
Dedicated power supply with
approved power transformer

@ Mountain Computer

THCORPORATED

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

Apple is a trademark of Apple Compulter Inc

Circle 96 on inquiry card.

Two or more dots together produce
white on the display.

Another problem arises when try-
ing to superimpose text and color.
Since the characters are made of lines
only one dot wide, some parts of the
characters will match the dot patterns
of the colors and they will disappear
if displayed on a colored background.
One way to avoid this is to make
characters of elements at least two
dots wide. This prevents their merg-
ing into colored backgrounds, but at
a price: you cannot fit as many of
these wider characters into the
display.

Undocumented Features and
Quirks

Several of the personal computers
listed in Part 1 of this article have
subtle quirks that are not apparent at
first glance and are never mentioned
in the manufacturers’ specifications
or sales literature. While they could
easily escape your notice during a
demonstration at the computer store,
they could become very irritating
once you become aware of them. If
you are planning to use one of these
computers for graphics, you should
be aware of these quirks before you
decide which computer to buy.
Although you may discover other
problems, these are the major design
flaws in the personal computers
listed:

® asymmetrical plotting

® video-refresh dropouts

® Jimited color resolution

@ adjacent color interactions

Asymmetrical Plotting
Asymmetrical plotting makes a
plot with the same number of dots
horizontally and vertically come out
not as a square but as a rectangle.
Some personal computers are quite
bad in this respect while others pro-
duce almost perfectly symmetrical
plots. You can figure whether or not a
display is symmetrical by finding the
ratio of its horizontal resolution to its
vertical resolution, and comparing
the result with the aspect ratio of the
display portion of the screen. The
aspect ratio is the display width com-
pared with the display height: a stan-
dard television screen is a third wider
than it is high, so its aspect ratio is
4:3. If a computer's display is sym-
metric, the number of dots it takes to
fill the screen in each direction will be
proportional to the size of the screen
in that direction. You will probably



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

The Vista V300 is exactly that, a “peach” of a daisy wheel printer both from the standpoint of price
and performance.

Think of it, a printer at nearly half the price (when compared to models even remotely competitive in
quality) combined with the ultimate in reliability, print quality, and flexibility.

Typical Comments: “Superb print quality!", “Highly reliable.”, “Definitely letter quality. . . | can't
believe the price tag.”, “Best use |'ve seen yet of LS| Technology.”

But judge for yourself — look at the V300 features and keep in mind this is a letter quality printer at

dot matrix prices.
* Tractor option available

* Print Speed — 25 CPS (Optional 45 CPS for $2,195)
¢ Print Wheel — Industry standard 96-character Daisy Wheel :
(including the extended-life dual plastic wheels) AND_' Vista Has a Complete V100 Word Pro-
e Service — Prompt maintenance/service agreements avail- cessing System for Only $4995!
able nationwide
* Interface — Industry standard parallel (RS232-C optional) The Vista V100 is a complete word process-
* Printable Columns — 136 ; t Batincliides:
* Warranty — 90 days parts and labor, one year parts only Ing system that includes:
* Proportional, bi-directional printing ® Programmable VFU
* Extensive self-test functions ® Hardware and software * Exidy Sorcerer * Vista V300 Printer
compatible Computer, 48K Full Character Daisy
Vista does it again! Quality, Price and Perfor- . gig?:rio Sés:bi”“e g ngg’;tar R
mance with a peach of a daisy wheel printer. Densny' (Includes E Basic)
* Sanyo Data Display * (Can also be used for
IMMEDIATE DELIVERY Monitor Data Processing
For Further Information
Call Toll Free (800) 854-8017

The Vista Computer Company 1401 Borchard Street ® Santa Ana, California 92705 714/953-0523
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Photo 2: Bars of complementary colors. Twelve colors (plus white) can be produced by the color-subcarrier method, where each
cucle of the 3.58 MHz color frequency is broken into quarters. By varying the phase and by putting out signals with a duty cycle of
75%, 50%, or 25%, a computer display can select the color.

be able to program the computer to
compensate for an asymmetric
display, but the results may look so
ragged that you prefer to live with the
asymmetry.

Video-Refresh Dropouts
Video-refresh dropouts look
something like the interference pro-
duced by static from electric motors
and automobile ignitions (ie: short,
horizontal black lines that appear
very briefly and in random locations
on the screen.) They are not external
interference in this case, but are self-
inflicted. Whenever a Radio Shack
TRS-80 or an Exidy Sorcerer accesses
the video-refresh memory (either to

152  December 1980 @ BYTE Publications Inc

read it or to change it), the computer
interrupts the video refresh. (See
figure 2.) The severity of the resulting
display-data dropouts depends partly
on the nature of the data being
displayed. If only text is being
displayed, with a black background,
most of the dropouts will occur in
areas of the screen that are already
black and pass unnoticed. (The small-
keyboard Commodore PET has
dropouts too, but they are white and
only appear when the display is
PEEKed or POKEd.)

Dropouts happen only while the
data in the computer’s video-refresh
memory is being read or changed; if
the display is being changed often, as

during animation, the occurrence of
dropouts will increase. So if you are
planning to use your computer for
animated graphics, look for models
that do not have this problem.

In order to avoid having video
dropouts, some personal computers
have refresh memory that runs twice
as fast as necessary for refreshing the
display. This makes it fast enough to
respond to a memory-access request
by the computer between two suc-
cessive transfers to the display. The
computer and the display share the
refresh memory by taking alternate
memory cycles. Neither interferes
with the other in any way.

The main reason that all personal

Circle 98 on inquiry card, s



NEW DISK SYSTEM
POLISHES APPLE"

- Micro-Sci's new disk drive family
really makes your Apple shine.

Both the A-40 and A-70 offer
extra performance plus the ability
to read existing diskettes written
on Apple Disk II systems.

And a jumper selectable boot
prom for 13 and 16 sector interger
Basic or 8 sector Pascal comes
standard.

The Model A-40 actually costs
alot less than Apple Disk II drives.
Yet it provides 40 tracks instead of

35, along with up to 20K increase
in capacity. Maybe an extra 20K isn't
anything to write home about, but
the speed sure is—5 ms track to
track vs. Apple's 15 ms.

The Model A-70, on the other
hand, features twice the tracks and
capacity of the Apple Disk II, but
it costs only a few dollars more.

The secret of outstanding per-
formance and reliability is a state-
of-the-art design incorporating a
band positioner, instead of a plastic

U-SCI

MICRO-SCI

cam, plus an improved media
centering system.
SPECIAL DISCOUNT,

One A-40 plus controller is priced
at only $495 and the second drive
is just $395. You can save
up to $200 per system over Apple II
drive prices.

And you can save even more if
you act now. Contact us today for
a special $50 introductory discount
on your Micro-Sci A-40 or A-70
system order.

1405 E. CHAPMAN AVENUE - SUITE E - ORANGE, CALIFORNIA 92666 - 714/997-9260

MICRO-SCI IS A DIVISION OF STANDUN CONTROLS, INC.
Apple and Apple II are registered trademarks of APPLE COMPUTERS INC., SAN JOSE, CALIFORNIA




computers do not use this method of
preventing dropouts is cost. The com-
ponents for this refresh memory must
be capable of operating at twice the
normal speed—this makes the
memory more expensive. Or looking
at it another way, without the need
for fast refreshing, the higher-speed
memory would enable us to use a
faster microprocessor and obtain bet-
ter performance. Another factor af-
fecting the design of the refresh
memory is the type of microprocessor
being used; some types have internal
clocking schemes that are not com-
patible with this refreshing scheme.

Limited Color Resolution

If you choose a computer that
generates NTSC video in order to use
an ordinary color television set for
your display, you may be disap-
pointed by the poor horizontal
resolution. Even though the computer
produces a signal with up to 280 dots
per horizontal line, the television set
will only show black-and-white
resolution of about 160 dots per line
and color resolution that is even
lower — 40 or 50 dots per line.

We must define three different
kinds of horizontal resolution when
discussing graphics displays on a col-

HOLIDAY GREETINGS FROM JOHN D. OWENS ASSOCIATES

Dynamic Ram, CP/M 2.2%
Interfaced to 2 Shugart
additional .

THE MA_I\_‘LKET
IMS 5000 and 8000 Systems

tional hard disk and app]icalions software.

JOHN D. ()\\'I:N‘-" 1\5501:!-\ TES, INC. JOHN D. OWENS ASSOCIATES, INC. JOHN D. OWENS ASS()CIAT[S, INC. JOHN D. OWENS ASSOCIATES, INC. JOHN D.

SZMB System
DRIVES
Per Sci 299B Now Available!!! . $2,300.
Cabinet and power supply ...... $300.
Per Sci 277 .$1,210. Shugart . ... $525.
MPIB51. ... $265. B52........ $365.
Innotronics and QUME also available.
HAZELTINE1500 ............ $885.
1510 e $980. 1520 . . $1,210.
1420 (two year warranty) ....... $775.
CENTRONICS
'?3'? ........ 5780 730 .. 0........ $680.
TELEVIDEO SMART CRTs
912 B and Gy e $780.
920B ..... $1,105. 920C....... $850.

WE EXPORT:

CALIFORNIA COMPUTER SYSTEMS

HIGH IN QUALITY, LOW IN PRICE
Z80 CPU, 4 Mhz, with one serial port; 12 slot S-100 mainframe, disk controller, 64K

8 inch drlves with power supply and”cablnet for an

and you have a complete 5100 system for under $3 000. THE BEST BUY ON

The new rising stars! Beautifully designed and constructed with the Industrial Micro
System reputation for fine quality. These systems feature a Z80 CPU, 5-100 bus; double
density drives (either single or double sided) CP/M®, 5000 series uses mini floppies, 8000
uses maxi floppies. Hard disk and MP/M now available.
Model 5-00125 with two double density drives, 32K Static RAM .
Model 8-00125 as above but with 8" drives .... ..

AMPEX DFR-900 HARD DISK DRIVES

Winchester media; 16MB removable; 32, 64, or 96 MB fixed. These drives are totally in-
tegrated with the IMS hardware and CP/M®
can furnish a package consisting of an IMS system, your choice of CRT or printer, op-

Sreseea . $8,500.
IMS MEMORY 16K static .. . . .. $285
32 K static . $585
64 K Dynamic with parity: s $950.
TEI MAINFRAMES, S-100
T128lot . . oo $500
2280t cinn s e G $670
TARBELL
Double density controller . ... ... $420.
Cables . ..o.oviveimens amnoor ot mmimemiens 540

CALIF. COMPUTER SYSTEMS
CONTROLLER Single or double densi-

Overseas Callers:

$1,645.

. $1,250,

.. $2,765.
» SE,]BS‘

or they can be used with other systems. We

0 NHOI 21 ‘SIIVIDOSEY SNIMO (1 NHOI “INT ‘SELYIDOSSY SNIMO "0 NHOI NI ‘STLVIDOSSY SNIMO “a NHOI “INI 'SILVIDOSSY SNIMO ‘Q NHO!

ty; 5% or 8" drives. ROM Addressable.
Price includes CP/M® 2.2....... $395.

TWX 710 588 2844

Phone 212 448-6298 or Cable:

OWENSASSOC

CALL OR WRITE FOR CATALOGUE AND PRODUCT LITERATURE

JOHN D. OWENS

Associates, Inc.

12 Schubert Street
Staten Island, New York 10305

212 448-6283

212 448-2913

212 448-6298
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or television receiver. To start with,
you can distinguish the 280 dot posi-
tions even on a color set. (We might
call this figure the accuracy of the
display, since it determines the
smallest difference that the computer
can display.) The resolution problem
arises due to the way most color
television sets separate the color in-
formation from the rest of the video:
they send all of the high-frequency in-
formation to the color circuits. This
limits the picture bandwidth to only 2
to 3 MHz and the horizontal resolu-
tion to 160 to 200 dots per line.

This resolution, poor as it is, ap-
plies only to brightness changes in the
picture (ie: black-and-white informa-
tion). If you display different colors
next to each other, the colors will
smear across the width of four or five
dots. This is due to the narrow band-
width of the color circuits. A band-
width of about half a megahertz
allows only about fifty color changes
across the width of the screen. In spite
of this, you can produce quite good
displays on a color television set by
using a lot of black and white along
with colors. Most of the picture con-
sists of brightness differences and has
horizontal resolution of about 160
dots per line. Displaying black be-
tween different colored areas keeps
the color smears from being visible.

Color Interactions

Suppose you want to draw several
lines on your color-graphics display.
If you try to make the lines different
colors, you will discover that the
compromises made in the designs of
some personal computers limit the
number of colors that can be adja-
cent. If you try to put more than two
colors close together, the computer
will sometimes change one of the col-
ors plotted earlier, depending on
which color is used last. This can be
rather disconcerting the first time it
happens to you and worse when you
find that it is a characteristic of your
computer. You may be able to
minimize the effect it has on your
displays by understanding the
mechanism behind it in order to “pro-
gram around it.”

This problem arises in the Com-
pucolor II and in the Texas In-
struments TI-99/4 because of their
background-foreground schemes for
specifying colors. Programs on these
machines can use any one of the
available colors for the dots being
displayed (ie: the foreground) and
any other color for the background.
Each character cell can have its own



foreground and background colors,
so the colors can be different in dif-
ferent parts of the display. However,
inside a region that is the size of a
character, there can be only two col-
ors. If you try to draw a colored line
through a cell that already has two
other colors in it, the foreground
points in that cell will be displayed as
the new color.

The Apple Il has a similar problem
due to the tricky way it selects colors
in high-resolution mode. High-
resolution graphics on the early Ap-
ple II have only two colors, plus
black and white. It uses bit mapping
of 7 bits out of each displayed byte.
Later models have been modified to
use the eighth bit in each byte to
select two more colors by shifting the
phase of the dots made by the other 7
bits. This means that the color-select
bit in each byte determines which two
colors are available for seven adja-
cent points. If a line happens to fall in
the same seven-dot-wide region as
one already plotted, with the color-
select bit the other way, the color-
select bit will get changed to match
the new line. (See table 2.)

Which Method Is Best?

By now it shouldn't be surprising
that I don't single out one personal
computer as the best. It should also
be obvious that my criticism of par-
ticular features of certain manufac-
turers’ computers does not automati-
cally disqualify them or imply that
their competitors’ machines are
superior. Careful examination of
newer computers is likely to reveal
other peculiar features.

My explanations of these un-
documented quirks are intended to
show how published specifications
fail to provide complete descriptions
of these machines. The different ap-
proaches to graphics displays may
result in similar specifications, but the
displays may perform quite different-
ly in a particular application. You
should try to understand these dif-
ferences so you can evaluate them in
terms of your own needs and make
your own judgments,

The most important graphics
feature of a personal computer is
simply having graphics. Of course,
you can produce video displays that
are adequate for some applications on
a system that does not have any
graphics features. For example, photo
3 shows a plot of a histogram pro-
duced by means of standard
characters. Most of the ubiquitous
Star Trek games also use this ap-

Model Apple Il Compucolor || TI-99/4
region height 1 4 8
region width 1 2 8
colors in region 4 2 2
colors available 6 8 16

Table 2: The color interaction characteristics of three popular microprocessor
systems. The four colors in a seven-dot region on the Apple Il are black, white, and
one of the pairs: green and magenta or orange and blue. Any character-cell region
in the Compucolor and Texas Instruments computers can have any two of the
available colors, with black and white counted as colors.

proach, which might be called

The personal computers 1 have

pseudographics. Still, such displays
are limited both in information con-
tent and in visual appeal.

mentioned all have at least some kind
of block-graphics display. Photo 3
and photo 4 show the same histogram
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displayed using pseudographics and
low-resolution block graphics.

The next important feature of a
graphics display is color. If you doubt
the validity of that statement, ask
yourself why, when television made
the transition from black and white
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to color, all the commercials were
done in color long before all the pro-
grams were. Statistically speaking,
you could say that a color display can
convey three times as much informa-
tion as a black-and-white display
with comparable resolution. This

St ohak
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9000 VALUES-- NORMAL DISTRIBUTION.

Photo 3: Pseudographics are created by using characters that are meant for viewing as

standard text.
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Photo 4: The same histogram shown in photo 3 is repeated here using subcell-block

graphics on a 40 by 40 grid.

156  December 1980 © BYTE Publications Inc

generalization fails to describe the im-
pact that color provides. If your ob-
jective in having graphics on your
computer is to enhance the effec-
tiveness of your displays, then you
are almost certain to find that color
capability is worth the cost.

Next we come to the question of
resolution, and here things get a little
complicated. An inexpensive way to
get high resolution is by means of
special characters, but this method is
not well suited for producing graphs
of curves or other mathematical func-
tions. You can directly compare the
specifications of the other types of
graphics systems, subcell and map-
ping, because these enable you to plot
a curve as a series of points in or-
dinary rectangular coordinates. The
higher the resolution, the smoother
and more accurate these plots will be.

However, special-character graph-
ics systems do not allow you to plot
arbitrary curves in high resolution.
Only predetermined shapes can be
displayed, except on the Texas In-
struments and Exidy machines with
their programmable graphics charac-
ters. While it should be possible to
write a program to dissect a curve in-
to 8 by 8 graphics cells on these com-
puters, it would be extremely tedious.
This means that the resolution of a
special-character system is not direct-
ly comparable with that of the other
types. How important that is to you
depends on your need to plot curves
with your computer. It also
demonstrates another way that
specifications can be misleading if
you look only at the numbers.

I hope that the information I have
provided has not given you the idea
that the graphics displays on all the
current personal computers are
unusable. I think it is very exciting
that we can get so much graphics
capability on such inexpensive
machines. My objective in presenting
this description has been to help you
see the reasons behind their dif-
ferences. If you can understand them,
you will be able to figure out which
type is most appropriate for making
the kind of graphics displays you are
interested in.m
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‘Suddenly, RCA makes talking to
your computer a lot cheaper.

New interactive data terminal
with color graphics—only $36

RCA's new VP-3301 is a professional quality, ASCII
encoded, interactive data terminal, suitable for a wide
variety of industrial, educational, business and individual
applications requiring interactive communication
between computer and user. Connects directly to your
computer or to a standard modem for over the phone
access to time sharing networks and data bases. Andit's
compatible with networks such as those provided by
CompuServe Information Services and Source Tele-
computing Corp. Microprocessor intelligence and LSI
video control integrated circuits bring performance,
features and flexibility at a low price. Power supply
included.

Unique color locking circuitry creates sharp, jitter
free, true color graphics and rainbow free characters.

Displays the entire field of characters in any of 8
colors against any of 8 background colors (7 gray scales
with monochrome monitors). Or to add special
emphasis, you can display individual letters, words or
lines in different colors or in reverse video.

The VP-3301 offers you a choice of two software-
selectable display formats: Either 40 characters by 24
lines. Or 20 characters by 12 lines.

The terminal’s resident character set consists of 52
upper and lower case alphabetics, 10 numerals, 32
punctuation/math symbols, and 31 control characters.

*Suagagested user price

Circle 99 on inquiry card.

You can also define a total of 128 of your own characters.
Including: Greek letters and other foreign alphabets,
graphic symbols, large graphics building blocks,playing
card suits, unique character fonts, and “little green men.”

The keyboard section features flexible-membrane
key switches with contact life rated at greater than five
million operations. A finger positioning overlay and
positive keypress action give good operator “feel”.

An on-board sound generator and speaker provides
aural feedback for key presses and may also be
activated with escape sequences to provide an audio
output.

The sealed keyboard surface is spill proof and dust
proof. This combined with high noise immunity CMOS
circuitry makes the VP-3301 ideal for hostile
environments.

Output is industry standard asynchronous RS232C
or 20 mA current loop with six switch selectable baud
rates and 8 selectable data formats.

The terminal can be connected directly to a 525 line
color or monochrome monitor. Or to a standard TV set
using an Rf modulator.

For more information, contact RCA MicroComputer
Marketing, New Holland Avenue, Lancaster, PA 17604.

Or call our toll-free number: 800-233-0094.
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On the Road to Adventure

Adventure! The very word brings
forth visions of high intrigue and
danger. The armchair adventures of
the personal computer user can be
every bit as exciting as the real thing,
without the personal risk.

Adventure players are just as
dedicated to their activity as are any
of the many different types of gaming
enthusiasts. They expect a high stan-
dard of excellence.

This article by no means claims to
cover all there is to know about
Adventure. [The capitalized word
Adventure will be used to refer to this
class of games as a whole . . . .GW]
What I will do is introduce the reader
to the styles and procedures that have
popularized Adventure to almost cult
status and present the currently pop-
ular authors along with their works.
Additionally, there will be tips on
how to play Adventure without tear-
ing your hair out and going totally
crazy.

What Is Adventure?

Adventure is a semi-intelligent,
word-recognizing computer program
that employs a narrative style to pre-
sent an unsolved puzzle. (For an ex-
ample of an Adventure dialog, see
listing 1.) The format of the game can
be almost any organized grouping of
locations that are bound together by
a single theme. The clues to the puzzle
are tied to the theme so that the game
flows logically and smoothly. Solving
the puzzle in whole or part leads to

About the Author

Bob Liddil is a freelance writer and is both
game designer and president of The Program-
mer's Guild. He is interested in photography
and noncomputer fantasy war-gaming, and his
equipment includes a Radio Shack TRS-80
Model I computer with 48 K bytes of memory,
two MPI disk drives, and a Centronics 730
printer.
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the treasure or to valuable clues to the
ultimate winning of the game, Some
Adventures are goal oriented, while
others rely on the accumulation of
valuable objects.

The commands in Adventure affect
four factors: where you are, what
you see, where you can go, and what
you can do.

Magic words are popular
with some Adventure
authors.

Your puppet, the narrator inside
the program who resides in the world
of your Adventure, can freely use
the data provided by the computer to
deliver your options to you. When
you respond, the puppet executes
your command and lives (or dies)
through the consequences.

By paying careful attention to the
information given you through the
faculties of your puppet, you can
move him freely through his environ-
ment. One mistake can cost you the
game (and the puppet his life).

How to Play Adventure

Your puppet will do whatever you
command if it is within his power.
He is totally dependent on you for his
sequence of action. He understands
quite a vocabulary of two-word
English sentences, but you must be
careful because he takes your com-
mands literally. Thus, a command to
a puppet standing at the edge of a cliff
to JUMP will cause the puppet to hurl
himself into space, resulting in
(depending on the author) conse-
quences ranging from death to soft
landing. A command of SHOOT
HORSE in a western Adventure could
leave you afoot.

GO, GET, LIFT, CARRY, PUSH,

KICK, SHOOT, ATTACK, KILL,
FEED, LEAD, and DRINK are only a
few of the many (usually more than
one hundred) direct-action com-
mands available to the player of Ad-
venture. One Adventure by Scott
Adams has a fully functional
bathroom with a presumably
anatomically correct puppet re-
sponding to the direct-action com-
mand USE !

EXAMINE always gets results,
even when the response is a seemingly
nonhelpful, I SEE NOTHING SPE-
CIAL. This is still a clue in that it
eliminates the object just examined
from further consideration. Some-
times EXAMINE reveals something
that you have overlooked. In a recent
outer-space scenario, | carried a
phaser pistol for almost an hour
before remembering to examine it.
When I did, I discovered that it had
two settings, stun and destroy. I had
been stumped, but now I destroyed a
certain object and things fell logically
into place. I was able to proceed with
the game, following it to an entertain-
ing and pleasant conclusion.

Movement commands are usually
simplistic. In some Adventures, pos-
sible directions to take are displayed
at the top of the screen with the title
"OBVIOUS EXITS ARE:”. These
may not be your only options, how-
ever. Lost in a desert, with a road in
sight (and the message YOU SEE: A
ROAD, CACTUS, SAND
displayed), you may have the addi-
tional movement-command options
of GO ROAD, GO CACTUS, or GO
SAND. These may produce such
diverse results as YOU ARE ON A
ROAD, YOU SEE: DESERT,
MOUNTAINS, TOWN or OUCH !
I'M STUCK FULL OF PRICKLY
PEAR NEEDLES or I'VE BEEN BIT-
TEN BY A RATTLESNAKE, I'M
DEAD.

Circle 100 on inquiry card. ey



The MODEL 800 MST is certamly pleasing to look at, but its true beauty lies benenih the surfuce A gllmpse at its
features reveals why it is rapidly becoming the most sought after printer in the world .

e Four standard interfaces: °
RS-232 (15 baud rates)

Centronics compatible parallel

IEEE-488

20ma current loop ®
e Six line densities: 64, 72, 80, 96, 120, 132 ®
e 100 CPS at all six densities
e Unidirectional or bidirectional printing ©
e Sixteen horizontal and ten vertical tabs
e Elongated characters in all six densities °
e 1920 character buffer °
e Uses either perforated or roll paper °
e Fully adjustable tractors to 912" .
e Auto self-test °

but maybe its most attractive feature is the price

Up to 10 character fonts

Standard 96 character ASCII

User defined character font

Provision for up to eight additional fonts
Dot resolution graphics in six densities
Variable line spacing control from O to 64 dots in
half-dot increments
Auto form-feed for any form length at any line
spacing
Heavy-duty all aluminum chassis
110vac or 220vac, 50/60Hz.
100 million character pririthead
Measures only 15" wide, 3" high, and 11" deep
Weighs only 15 Ibs.

..... $699.00.

P.O. BOX 3548 FULL., CAL. 826834 / (714) 992~43449 ]




Circle 101 on inquiry card.

MTI stocks em all

for faster delivery.

No hidden charges. Prices include delivery.
VISA and MasterCard orders accepted,

VIDEO TERMINALS
VT100 DECscope.....cccsneeies
VT132 DECscope.

ADM-3A (dumb terminal) .
ADM-3A+ (dumb terminal)

ADM-31 (2 page buffer] .

ADM-42 (8 page buffer avail.
1410 (Hazeltine dumb lermmall
1420 (dumb terminal) ........

.5 1695
2295

825
895

1421 (Consul 580 & ADM-3 895
1500 (dumb terminal) ......ccovennen 1045
1510 (buffered) ......ccccevennee e 1145
1520 (buffered printer port) .. s 1395
1552 (VT-52 compatible) .. wmee 1350
300 BAUD TELEPRINTE RS
LA34-DA DECWTItEr IV ..cccevinvsnrssssinnns 1045
LA34-AA DECWIItEr IV ....cccevreerisersseeee 1295
Teletype 4310 1085
Teletype 4320 1225
Diablo 630 RO .. wree 2290
Diablo 1640 RO . w.. 3085
Diablo 1640 KSR ... - 3285
Diablo 1650 RO ..... ... 3185
Diablo 1650 KSR ... e 3385
T1 743 (portable) ......ccceeeinnnnane - 1190
T1 745 (portable/built -in coupler) .. 1686

T1 763 (portable/bubble memory] ...... 2690
TI 765 (port/bubble mem/b-i coupler) . 2895
600 BAUD TELEPR!NTERS

T1 825 RO impact .. i seesres 1565
T1825 KSR impact .o 1645
TI 825 RO Pkag. ...... e 1750
T1825 KSR Pka. .. 1895

1200 BAUD TELEPRINTERS
LA120-AA DECwriter 111 (forms pkg ! 2410
LA180 DECprinter | . . 2195

TI 783 (portable) ...cccceccunrenn o 1745
TI 785 (port/built-in coupler) ... e 2395
T1 787 port/internal modem) .............. 2845
TI1 810 RO imp 1800
TIB10 RO PKQ. ..occvvinniaasnscsnssnsssssnsssnsses 2047
T1820 KSR impact e 2067
T1 B20 KSR PKQ. -ivccaisansnecsusacisssssassress 2275
TI 820 RO 1895
TI 820 RO Pkg. . srssrnansens 2047
2400 BAUD
Dataproducts M200 (2400 baud) .......... 2585
DATAPRODUCTS LINE PRINTERS
B300 (300LPM band) .....cusverisserscssnsnes 5535
B600 (600LPM band) .... ... 6861
2230 (300LPM drum) ... w 7123
2260 (600LPM drum) .. .. 9614
2290 (300LPM drum) .. . 12655
ACOUSTIC CDUPLERS
AlJ A242-A (300 baud orig.) ..eeeeceecnns
A/fJ 247 (300 baud orig.) ........... et 318

A/J AD342 (300 baud orig./ans.) . 395

AlJ 1234 (Vadic compatible) 895

A/J 1245 (300/1200 Bell comp.) .......... 635
MODEMS

GDC 103A3 (300 baud Bell) ....ccccceuseeee. 395

GDC 202S/T (1200 baud Bell) .. 5656

GDC 212-A {300/1200 baud Bell) . 850

A/J 1256 (Vadic compatible) .. 825

CASSETTE STORAGE SYSTEMS
Techtran 816 (store/forward) .. 050

Techtran 817 (store/for/speed upl 1295

Techtran 818 (editing) ... 1795

Techtran 822 (dual) .. 2295

MFE 5000 (editing) ... . 1495
FLOPPY DIS

Techtran 950 (store/forward) . 1385

Techtran 951 (editing) ...... 1995

* Please call for quote.

Applications Specialists & Distributors
Great Neck, New York/Cleveland, Ohio.

N.Y.: 516/482-3500 & 212/895-7177

800/645-8016 Ohio: 216/464-6688
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Listing 1: Sample dialog from an Adventure. These three screens are from Lost
Dutchman’s Gold, an Adventure from The Programmer’s Guild. The questions and
long replies are by the Adventure program. The two-word replies at the end of each in-
dented line are the player's command. Although the format will vary from Adventure
to Adventure, each one will tell you something about your immediate surroundings. In
this Adventure, the information above the heavy lines is rewritten after each command.
In other words, the legend DEAD BURDENBEAST at the top of the last screen is
displayed only after the command SHOOT BURDENBEAST (at the bottom of the

screen) is given,

YOU ARE IN A SMALL CAMF.

CARRYSACKS. UNTIED EURDENZEAST.

DEVIOUS EXITS ARE !

YOU SEE
LEATHER FIECE.

.
*

CAMPFIRE .

WEST NORTH SOUTH EAST

WHAT DC YOU WANT TO DD NOW? GET EURDENEEAST

? YOU HAVE NOT THE STRENGTH TO DD THAT», SIR

KNIGHT .

WHAT DO YOU WANT TO DO NOW? EXAMINE CAMFFIRE

THERE'S SOMETHIN' HERE !!

WHAT DO YOU WANT TO DO NOW? EXAMINE BURDENEEAST
YOU SEz A FLOF-EARED ILL TEMFERED QUADRAFEDAL ANIMAL.
WHAT DO YOU WANT TO DO NOW? DROF CARRYSACKS

DK

YOU ARE IN A SMALL CAMF.

YOU SEE @
UNTIED BURJDENEZEAST, LEATHER FIECE.

CAMFFIRE.,

DBVIOUS EXITS ARE ! WEST NORTH SOUTH EAST

WHAT DO YCU WANT TC DO NOW? EXAMINE CARRYSACKS
IT IS A MWELL WORN DOUEBLE CARRYSACK

IT AFPEARS TO HAVE
MAYEE YOU SHOULD GET IT.

SOMETHING IN IT»

WHAT DO YOU WANT TC DO NOW? GET CARRYSACKS

OK

WHAT DO YOU WANT TO DO NOW? OFEN CARRYSACK

0=

YCU ARE IN A SMALL CAMF.
DEAD BURDENEEAST.

DEVIOUS EXITS ARE 3

YOU SEE ¢
LEATHER FIECE.

CAMFFIRE,

WEST NCRTH SOUTH EAST

MAYEE THE EURDENEEAST

HASN'T BEEN FED RECENTLY

WHAT DC YOU WANT TO DO NOW? FEED BURDENEEAST

YOU'RE TOO SLOWy HE GOT AKHAY.

WHAT DO YOU WANT TC DO NOW? GET HANDWEAFON

0K

WHAT DC YOU HANT TO DO NOA? SA0CT E

AITH WHAT? HANDWIAFON

OK

Not that you shouldn't try all avail-
able options—there could just as
easily be a treasure or a clue behind
that cactus or in that underbrush.
Things can often be examined from a
distance. If not, a curt YOU CAN'T
DO THAT YET will appear on the
screen, followed by a nasty electronic
snicker from deep within your com-
puter. Generally, when the word YET
appears in a message, you know you
are on the right track.

Magic words or teleportation
phrases are popular with some Ad-
venture authors. SAY the magic word
and the whole world spins around,
taking you elsewhere or elsewhen.

EBURDENEEAST

This is a convenient way to travel,
but it can be a two-edged sword that
might land your puppet in never-
never land for an indefinite stay.
There are at least two Adventures in
which teleportation phrases are
employed (with pitfalls in both). A
third accepts an incantation from
another Adventure; however, the
response is instant death.

CLIMB is a word you can use to get
somewhere when saying a magic
word does not teleport you. If you
are carrying an object, you may have
to drop it to proceed with climbing.
Generally, what can be climbed into
can be climbed out of. Don't be afraid

Circle 102 on inquiry card. ===



Say Ahh...

Our New grafixPLUS™ 80-column printer
opens wide for easy servicing.

Introducing the newest. members of our
grafixPLUS™ family—the DP-9000 Series 80/132
column printers—built on the same tradition of
guality printout, solid design and low cost of
ownership established by our 132/220 column
DP-9500 Series.

- A Case for Serviceability

Not that is comes up often, but want to get inside?
Simple. Just remove a few screws and the clam-
shell case swings open exposing all major compo-
nents. This easy access plus built-in self-test and

minimum component count yields an MTTR of one-

half hour. The 9-wire print head replacement’s even
simpler...two screws and it's out. Without
opening the case. And without a service call.

Performance Plus

The DP-9000 Series prints the full ASCII 96 charac-
ter set, including descenders and underlining, bi-
directionally, at up to 200 CPS. Number of columns
can go up to 80 or 132, depending on character
density—switch or data source selectable from 10
to 16.7 characters per inch. And all characters can
be printed double width. The print head produces
razor-sharp characters and high-density graphics
with dot resolutions of 72X75 dots/inch under
direct data source control.

Interface Flexibility

The three ASCIlI compatible interfaces (parallel,
RS-232-C and current loop) are standard, so con-
necting your computer is usually a matter of plug-

...close |

SALES OFFICES: San Jose, CA (408) 247-3933

Fullerton, CA (714) 871-0501 = Wakefield, MA (617) 245-9160 = Austin, TX (5

ANADEX, INC. = 9825 DeSoto Avenue * Chatsworth, California 91311, US.A. = Telephone: (213)
ANADEX, LTD. » Dorna House, Guildford Road » West End, Woking, Surrey GU24 9PW. England « Tel: Chobham (0990

it-in and print. Also standard are: a sophisticated
communications interface for printer control and
full point-to-point communications, DEC PROTO-
COL, and a 700 character FIFO buffer. An addi-
tional 2K buffer is optional.

When you're ready for a printer (or several
thousand), look into the grafixPLUS DP-8000 Series
from Anadex—you'll find an open and shut case
for quality. Contact us today for details, discounts
and demonstrations.

ANnadex
..the plus in printers




to go into tight places; they can pro-
vide clues to your game.

Logic is your best friend in playing
Adventure. Approach a situation
with a careful eye for detail. Going
into a room and drinking from a bot-
tle without examining it (using the
words GO, DRINK, and EXAMINE)
can result in your puppet being
poisoned. In real life you would never
imbibe without looking at a label;
why kill off your puppet needlessly?
The same reasoning applies to any
phase of your Adventure. Apply
common sense and you will win
every time.

On the other hand, the author of
your Adventure, while bound by the
laws of order and fair play, is not
above puns, a little chicanery, or out-
and-out silliness. Watch for double
meanings in the author’s choice of
words; he will fool you, if he can,
with painfully obvious clues.

The HELP, SCORE, and INVEN-
TORY commands are always ex-
plained in the openings of the pro-
grams. They accomplish what their
names imply.

Adventures are tremendous fun,
but you must stay alert and ask the

right questions: What do I see? Where
can I go? What is the easiest way to
get there? What can I do where I am?
These questions can help you solve
the puzzle and win the game,

There are six main vendors of
microcomputer-based Adventures:
Scott Adams, Greg Hassett, Radio
Shack, The Programmer’s Guild,
Microsoft, and Mad Hatter Software.
The following sections give a syn-
opsis (revealing none of the secrets,
however) of their product lines at the
time of this writing.

Scott Adams Adventures
Twenty-eight-year-old Scott
Adams is generally credited with
being the father of microcomputer
Adventures. The game began as a
“head toy"” for the PDP-10 and other
large computers. Through Scott
Adams and his company, Adventure
International, it soon found its way
into the 16 K-byte TRS-80 heartland
of America, Here is a list of his
Adventures:
® Adventureland is a lighthearted
little trip into the countryside. This
first effort was written in BASIC,
then changed to machine language. It

Features Parallel Operation

PROTECTS:
*Computers
*Micro-Computer Systems
*Word Processors

LINE VOLTAGE

TRANSIENT CLIPPING

PROTECTS AGAINST:
eHigh Energy Voltage

5000 Hits/Second

Transients

162

*0On-Off Switching
*Cash Registers
*Power Supplies
MFD. by Energy Electronic Systems, Inc.

Exclusively for:

sightning Induced Transients
¢|nrush of On/Off Power

TRANSIENT VOLTAGE
SURGE SUPPRESSOR LISTED

7133 RUTHERFORD ROAD
BALTIMORE, MARYLAND 21207

(301) 298-3130
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is a good beginning point for the
novice since it is not too complicated.
There are a bog and a lake and

numerous other natural features to
keep things lively, This is an Adven-
ture that uses a magic word.

® Pirate’s Cove is rated as a classic.
Its smooth storytelling style quickly
sets the standard for all Adventures
to follow. There are four basic loca-
tions: a flat in London, an island, a
Treasure Island, and never-never-
land. The wild and wacky characters
that populate this game only enhance
it. A pirate, a mongoose, a parrot,
and assorted other beasties give this
Adventure a delightfully humorous
effect.

® Muystery Fun House is an excur-
sion into the madcap world of a car-
nival funhouse. It includes passing a
gatekeeper and exploring multiple
corridors. You must find a variety of
objects within the funhouse and get
out within the time limit. This oneisa
real brain teaser.

® Mission: Impossible pits you
against unknown enemies in a race to
stop a nuclear reactor from being
destroyed. To complicate matters,
there is a bomb planted in your head.
This one is pretty tough to solve and
is an absolute must for those whose
Adventure skills have become well
honed.

® Strange Odyssey is one of the
best of this series. You are alone on a
strange planetoid with only a broken
spaceship and your wits. There is a
rock with alien runes on it. If you
solve the mystery of gaining en-
trance, a stargate to brave new
worlds with treasures awaits you.
Manipulation of objects with alien
environments plays an important role
in the solution of this puzzle.

® The Count is an Adventure that
will leave your blood cold as you at-
tempt to rid the world of Count
Dracula once and for all. You must
race against time to beat the sunset,
find the Count in his humanoid form,
and overcome his powers to drive the
stake home. As for your motivation,
there is an angry crowd preventing
you from shirking your duty. A sub-
puzzle of this Adventure, deciphering
the hallways, will keep you occupied
for hours.

® Voodoo Castle is a weird Adven-
ture. It seems that Count Christo has
been cursed, and you are the only one
who can save him. Starting off in a
chapel, you must explore the stony



CONPUTROMNICS:

eee EVERYTHING FOR YOUR TRS-80 ¢ee

TRS-A0 I8 @ trademark of the Radlo Shack DIvIsion of Tandy Corporation

1980 INCOME TAX PAC

Completely Revised % Latest Tax Tables x Fully Tested * Complete Manual and Documentation
* % The New Version Of The Income Tax Pacs Are Full Of Error Catching Codes * %
* * Making It Impossible To Make An Error * %
— Follow The Simple Step By Step Procedure That Makes Tax Preparation Simple —

* INCOME TAX PAC A * INCOME TAX PAC B
FOR LEVEL Il 16K FOR LEVEL Il with or without Printer, Cassette or Disk Has all lealures
e DOES FORM 1040 and 1040A cf Income Tax A PLUS,
* SCHEDULE A ITEMIZED DEDUCTIONS « WORKS WITH LINE PRINTER
» SCHEDULE B INTEREST and DIVIDENDS * FORMATS FORM 1040 and 1040A FOR TRACTOR FEED FORMS
* QUTPUT TO VIDEO DISPLAY » SCHEDULE C INCOME FROM A PERSONALLY OWNED BUSINESS
* SCHEDULE C TAX COMPUTATION » FORM 2106 EMPLOYEE BUSINESS EXPENSE
—

* FORM 1040 (LONG FORM)

* FORM 1040A (SHORT FORM)

* FORM 2106 EMPLOYEE BUSINESS EXPENSE * * pR OFESSIO NAL * *

* FORM 2440 DISABILITY INCOME EXCLUSION

* FORM 2441 CREDIT FOR CHILD AND DEPENDENT CARE EXPENSES IN CO M E TAX PAC C

* FORMS 3903 MOVING EXPENSE ADJUSTMENT

* FORM 4797 SUPPLEMENTAL SCHEDULE OF GAINS AND LOSSES

* SCHEDULE A ITEMIZED DEDUCTIONS

* SCHEDULE B INTEREST AND DIVIDENDS

* SCHEDULE C PROFIT (OR LOSS) FROM BUSINESS OR PROFESSION
¢ SCHEDULE D CAPITAL GAINS AND LOSSES

e SCHEDULE E SUPPLEMENTAL INCOME SCHEDULE

* SCHEDULE G INCOME AVERAGING

* SCHEDULES R & RP-CREDIT FOR THE ELDERLY

» SCHEDULE SE-COMPUTATION OF SOCIAL SECURITY SELF-EMPLOYMENT TAX

FOR MODEL | (32K) or MODEL I (64K) ¢ SCHEDULE TC TAX COMPUTATION
WITH 1 OR MORE « OUTPUT TO VIDEO OR LINE PRINTER
DISK DRIVES s FORMATS FOR TRACTOR FEED OR INDIVIDUAL FORM FEED PRINTERS

s AUTOMATIC MEMORY STORAGE FOR INCOME TAX PREPARERS
® INSTANT LINE CHANGE
ALL SPECIFICATIONS SUBJECT TO CHANGE .« guUILT IN ERROR CHECKING

I * A COMPLETE LINE OF NELCO TAX FORMS-I_

EEDMPL!THDNIES& NEW TOLL'FREE l AHE-JTKI‘:I?J':J:SBEAL FEDERAL and STATE FORMS l

RS o 1) =N s 2 OR MORE PART FORMS
50 N. PASCACK ROAD ORDER LINE : ;f:g;%ﬂoiiitijsﬁms
SPRING VALLEY. NEW YORK 10977 (OUTSIDE OF N.Y. STATE) I S I
gpiatod SENE P 1558 (800) 431-2818 * All orders processed within 24-Hours
0 INCOME TAX PAC A (519 95) * 30-Day money back guarantee on all Software
O INCOME TAX PAC B (549 95) i i
: * Add $2.00 for shipping in UPS Areas
0 PROFESSIONAL INCOME TAX PAC C (599 95)
O MODEL Il PROFESSIONAL INCOME TAX PAC C (199 95) * Add $3.00 for C.0.D. or NON-UPS Areas
: * Add $4.00 outside U.S.A., Canada & Mexico
CREDIT CARD NUMBER EXP DATE \
HOUR Gy
SIGNATURE 24 ORDER
NAME @ LINE
STREET i (914) 425-1535

CcITY STATE ZIP
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Software with

full support

Purchasing our software is just the
beginning. We then back it up with
professional support:

M Subscription to “LIFELINES” for automatic
nofifications of revisions! B Update service for
software and documentation! M Telephone
Hotline! M Overseas software export servicel

T/
CP/M* FLOPPY DISK OPERATING SY5-
TEM—Digital Research’'s operaling system
configured for many popular micro-computers
and disk syslems:

Syslem Version Price
Apple |I” 2.5 ... 349/NA ©

SoftCard® with Z80

Microsolt BASIC version 5

with high resolution

graphics
North Star Single Density . 2.x ... .170/25
North Star Double/Quad ... 2x . ..170/25
Durango F-85. ... 2x..,.170/25
iCOM Micro-Disk 2411 214 145/25
ICOM 3712 for MITS

88-2510 Console . . . 1.4...170/25"°
iCOM 3712 for 1P1SKM|TS
SIo
Rev non- zem console ,,...14 . 170/25°
ICOM 3812 1.4 170/25 °
iCOM 4511/Pertec D3000 . 2.x 375/25°
Mits 3202/ Altair BS0O0 | 14....145/25
HeathHB ~ H17 ..........1.4. . .145/25 @
Healh HB9 1.4 145/25 @
Heath HES by Magnolia 2.%....250/26
Ohio Scientific C3 ... 2.x....200/25
Onyx CB001 Standard 2x....250/25
Onyx CB001 Enhanced 2.x....330/25
TRS3-80 Model | .. 1.4....145/25 &
TRS-80 Model Il ... 2% ....170/25
TRS-80 Model Il - Corvus . 2.x....260/25
Processor Technology

Helios II 1.4....145/25
Intel MDS Slngle Dunsﬂy 2x....170/25
Inmel MDS Double Denmly 2x....170/25
Micropolis Mod | ..........2x....200/25 @
Micropolis Mod Il . .. .. .2x%....200/25 @
Mostek MDX STD

Bus System co 2. .. 350/25

The fallowing configurations are scheduled Tor
release soon:
North Star Double/Quad

+ Corvus 2.x
Ohio Scientific C3-C ? %....250/25
iICOM 3812 2% 225725 *
iCOM 4511/Pertec D3000 . 2.x 375/25 " -

Software consisis of the operating system, fext
editor, assembler, debugger and other utililies
for file and system
Complete set of Digital Research’s documen-
tation and additional implementation notes in-
cluded. Systems marked * and ** include firm-
ware on 2708 and 2716. Systems marked + in-
clude 5440 media charge. Systems marked
M require the special ™ versions of soff-
ware in this catalog. < includes hardware ad-
dition to allow our standard versions of
software to run under it

Z80 DEVELOPMENT PACKAGE— Consisis
sof; (1) disk file line editor, with global inter and
intra-line facilities; (2) ZBO relocating assem-
bler, Zilog/Mostek mnemonics, conditional as-

and cross relerence lable capabilities;
(3} linking loader producing absolute Intel hex
disk file .595/520
ZDT—Z80 Monitor Debugger to break and
' examine registers with standard Zilog/
' Mostek mnemonic disassembly displays. 535
when ordered with Z80 Dkvclapmant
Package . /510

-

AVOCET SYSTEMS
XASM-68— Non-macro cross-assembler wilh
nested conditionals and lull range of pseudo
operations. Assembles from standard Molorola
MCEB00 mnemonics 1o Intel hex . $200/525
XASM-65— As XASM-68 lor MOS Technology
MCS-6500 serigs mnamonics 5200/525
XASM-48 — As XASM-68 for Intel MCS-48 and
UPI-41 families .8200/825
XASM-18— As XASM-68 Io« FICA 1802
5200/525

DISTEL— Disk based disassembler to Intel
8080 ar TDL/Xitan 280 source code, listing and
cross reference files, Intel or TDL Xitan pseudo
ops optional. Runs on BOBO . .565/510

Apailatte maw! "
DISILOG — As DISTEL to  Zilog/Mostek

® mnemanic liles SB65/510
i)

Manual
Aane

ISMAL/BO Structured Macro Assembler
@ Language — Package of powerlul general
purpose lexl macro processor and SMAL
struclured language compiler, SMAL is an as-
sembler language with IF-THEN-ELSE,
LOOP-REPEAT-WHILE, DO-END, BEGIN-
END constructs. Not compatible with CP/M
version 2 or greater 575/515

PHOENIX SOFTWARE ASSOCIATES

| PASM™— ZB0 macro assembiar, Intel/TOL
@ mnemonics, Generales Intel hex formal or re-
locatable code in either TOL Object Module
format or PSA Relocatable Binary Module for-
mat. Supports text insertion, conditional
branching within macros, recursive macto calls
and parameler passing 29/525

|EDIT— Characler onented text file editor. In-
®cludes macro definition capabilities. Handles
inserlion, deletion, searching. block move, ele
for files of any lenath. Does nol require a
CRT $129/825
PLINK® — Two pass disk-to-disk linkage edi-

@ tor/loader which can produce re-entrant,
ROMable code. Can link programs thal are
larger than available memory for execulion
wflargnmd on anothar machine. Full library
capabilities. Input can be PSA Relocatable Bi-
nary Module, TDL Otyect Module or Microsoft
REL files. Output can be a COM file, Intel hex
fite, TOL nn;[-rl Module or PSA Relocatable
file $125/525

BUG* and pBUG' - zan interactive machine
Elevel debugging tools for program develop:

PASM). Dynamic breakpoints and conditional
traps while tracing (even through ROM!). uBUG
is a subsel of BUG and is used in memory
mited situations $129/525

ment. BUG has full symbolic irace and interac
oyf tive assembly (mnemonics compatible with
..250/25 N

DIGITAL RESEARCH

MP/M— Instalied for single density MDS-800
Mulli-processing denvative ol the CP/M op-
erating system Manual includes CP/M2
documentation . .§300/550

MAC — BOBO Macro assemblar FuII Intel macro
& definitions. Pseudo Ops include RPC, IRF
REPT, TITLE, PAGE, and MACLIB. Produceos
absolute hex oulput plus symbol tabie file for
use by SID and Z5ID (see below) . §120/515

SID—B0B0 Symbolic debugger Full trace.
% pass count and breakpainl program testing
Has backirace and histogram uliities. When
used with MAC. provides full symbolic display of
memary labels and equated values $105/515

ZS1D—ZB0 Symbolic debugger with all lea-
3 tures of SID £130/815
@
TEX — Text outpul formatier o creale paginat
& gd, page-numbered and justified copy. Oulput
can be direcled lo printer or disk 5105/515
DESPOOL — Utility program o penmil simulta-
& neous printing from text liles while executing
other programs S80/510
- 1
tiny C—Interactive interpretive system for
% teaching structured programming lechngues
Manual inciudes full source listings  $105/550

BDS C COMPILER— Supporis structuras,
W unions, 2 dimensional arrays, pointers, recur-
Usion and overlays. Fealures optimized code

capability to produce AOMable code. Includes
macro package 1o enable user 1o produce link-

@Sﬁfgenurmor. variahle sized bufters for file 1/0, and

~ able modules with MAC (see under Digital Fe-

search). Floating point functions. full run-time
package and machine code library sources
provided. Linker, library manager and lextbook
included. Compiler lacks inibalizers, slatics,
fioats and longs. : /525

Sottware

L
WHITESMITHS C COMPILER— The ultimale
in systems software tools, Produces faster
code than a pseudo-code Pascal with more
extensive facilities. Conforms to the full UNEX®

and Rilchie, and makes available over 75 lunc-
fions for performing /0, string manipulation

Soltware

M

[ alane

NEVADA COBOL— Subset of ANSI-74. Fea-
¥ tures tast compilation and execulion with small
object modules Has extended anthmetic with
icludes ran-

fixed and variable length records, and interac
live accept/display verbs, Goor error mes-

18 digit accuracy. Extended |
Version 7 C language. described by Kernighan dom access files and sequential files of both

and storage allocalion. Linkable 1o Microsolt
REL liles. Requires 60K CP/M ..5630/530

MICROSOFT

BASIC-80— Disk Extended BASIC, ANSI
compatible with long variable names,
WHILE/WEND, chaining. variable length file
records. MBASIC version 4.51 alsoincluded on
disk $325/825
BASIC COMPILER Languago compatible
with BASIC-80 and 3-10 times faster exacution
Produces standard Microsolt relocatable bi-
nary oulput. Includes MACRO-80. Also linkable
to FORTRAN-80 or COBOL-BO code
modiles .§350/525

FORTHJ\N-BO—ANS{ 66 (except lor COM-

' PLEX) plus many extensions. Includes relocat-
' able object compiler. linking loader, library with

manager. Also includes MACRO-80 (see
below) : $425/525

|COBOL-80— LPUPI 1 ANSI 74 standard plus

B

=&

G

=

‘miost of Level 2. Full sequential, relative, and

indexed file support with vanable file names
Powearful imteractive, lormatted screen handing
with ACCEPT and DISPLAY verbs. Pragram
segmentation lor execution ol programs larger
than memaory and CHAIN command with pa-
rameter passing, Full support of CP/M version
2 files. Includes MACRO-80 (see above), link-
ing loader, and relocatable library manager,
Requires 48K CP/M f T00/525
MACRO-80— BD80/ZB0 Macro Assembler,
Intel and Zilog mnemaonics supporied, Aelocat-
able lnkable oulput. Loader, Library Manager
and Cross Relerence List ulililies
included $149/515
XMACRO-86—B0B6 cross as ssembler. All
Macro and utility leatures of MACRO-80 pack-
age Mnemonics slightly modilied from Intel
ASMB6  Compalibility data sheel
available ..8275/525
EDIT-B0 — Very fast mndmn access lext editor
for text with or without line numbers. Global and
intra-ine commands 5nppurlt‘<i File compare
utility included. . .SB9/515

PASCAL/M* — Compiles enhanced Standard
Pascal lo compressed efficient Peode. Totally
CP/M compatible. Random access files. Both
16 and 32-bil Inlegers. Runtime error recovery.
Convenient STRINGs, OTHERWISE clause on
CASE Comprehensive manual (90 pp. inde-
xed). SEGMENT provides averlay struclure
INFPORT, OUTPORT and untyped files for arbi-
trary 1/0. Requires 56K CP/M. Specily 1) 8080
CP/M, 2) 280 CP/M, or 3) Cromemco
Chos. . 5175/520
PASCAL/Z- .{an native code PASCAL com-
miler Produces optimized, ROMable re-entrant
code. All interfacing to CP/M is through the
support ibrary. The package includes compiler.
relocating assembler and linker, and source
far all heary modules. Vanant records, sinngs
and direct Y0 are supported. Requires 56K
CP/M $395/525
PASC;IL;’MT Subset of s:!nnd'ucl PASCAL
Generates ROMable 8080 machine code
Symbohc debugger included. Supports inter-
rupt procedures, CP/M lile 170 and assembly
Inanguage interiace, Real vanablas can ba BCD,
sofltware floating point. or AMD 9511 hardware
floating point. Includes strings enumerations
and record data types. Manual explains BASIC-
PASCAL conversion Requires 32K 5250/530
APL/VB0 — Concise and powerful language lor
application sofiware development. Complex
programming problems are reduced 1o simple
expressions in APL. Features include up 1o 27K
active workspace, shared variables, arrays of
up to B dimensions, disk workspace and copy
object ibrary. The system also supporls auxil-
lary processors for interfacing /0 porls. Re-
quires 48K CP/M and senial APL printing termi-
nal or CAT ] 5500/530
ALGOL-60— Powerful block-structured lan-
guage compiler featuring economical run-time
dynamic aliocation of memaory. Very compact
(24K total RAM) system implementing almost
all Algol 60 report leatures plus many powerful
extansions including string handling direct disk
address 1/0 et . $199/520
CBASIC-2 Disk Extended BASIC— MNon-
imeractive BASIC with pseudo-code compiler
and run-time interpreter. Supports full file can-
trol, chaining, integer and extended. precision
variables, elc. Versions of CRUN for CR/M ver-
sions 1.4-and 2 x included on disk, $120/515

MICRO FOCUS

STANDARD CIS COBOL — ANS| ‘74 COBOL
standard compiler fully validated by U.S Navy
tests to ANSI level 1. Supports many lealures 1o
level 2 including dynamic loading of COBOL
modules and a full ISAM file facility. Also. pro-
gram segmentation, inleraclive dabug and
powertul interactive extensions to supporl pro-
tected and unprotected CRT screen formatting
from COBOL programs used with any dumb
lerminal .S850/550

FORMS 2—CRT screen editor. Output is
COBOL data descoptions for copying inlo CIS
COBOL programs  Automatically creates a
fquery and update program ol indexed files
using CAT protected and unprotecled screen
formals, No programming experience needed
Qutput program directly compiled by STAN-
DARD CIS COBOL 5200/520

Lifeboat Associates,1651 Third Avenue N.Y, N.Y. 10028

(212) 860-0300

genstr

36,6340 8

International Telex: 220501, Domestic Telex:64093

Neu in der Schweiz Lifeboat Associates GmbH,

i Telefon 042/31 2931

sages and debugging lacilities enhance pro-
aram develnprnunl Hr'qmmr- a 32K CP/M
sysltem .. . 5149/525

EIDOS SYSTEMS

KBASIC — Microsoft Disk Extended BASIC
version 4.51 integrated with KISS Multi-Keyed
Index Sequenlial and Direct Access file man-

agement as 9 additional BASIC commands
KISS included as relocatable modules inkabie
ta FORTRAN-80, COBOL-80, and BASIC
COMPILER. Specify CP/M version 1.4 or 2x
when ordenng. Requires 48K CP/M $585/545
To licensed users of Micrasolt BASIC-80
(MBASIC) 5435/545

XYBASIC Interactive Process Control
BASIC — Full disk BASIC features plus unique
commands 1o handle byle rotate and shift and
o test and sel bits Available in several ver-
sions:

Integer ROM squared $350/525
Integer CP/M $350/525
Extended BOM kquamn $450/525
Extended CP/M $450/525
Extended Disk (‘P-‘M S$550/525
Integer CP/M Run Time (‘nmplrer $350/825

Extended CP/M Run Time Compiler $450/525

B T T T .

TRECLAIM—A ulility to validate media under
CP/M. Program tests a diskefte or hard disk
surface for errors, reserving the imperfections
in invisible files d permitting continued
usage of the remainder. Essential lor any hard
disk. Requires CP/M version 2 5B0/55

IBASIC UTILITY DISK —Consists of. (1)
8 CRUNCH-14— Compacting utility to reduce
the size and increase the speed of programs in
Microsoft BASIC 4 51, BASIC-80 and TRS-80
BASIC., (2) DPFUN — Double precision subrou
tines for compuling ninsteen transcendental
functions including square root, nalural log, log
base 10, sine, arc sing, hyperbolic sine, hyper-
bolic arc sine, elc. Furnished in source on dis-
kette and documentation .$50/835

STRING/80— Character string handiing plus
routines for direct CP/M BDOS calls from
FORTRAN and other compatible Microsoll lan
guages. The utility library contains routines that
enable programs lo chain 1o a COM file, retnieve
command ling paramelers and search file direc:
tories with full wild card lacilities. Supphed as
linkable modules in Microsoft format. $95/520

STRING/80 source avallable
separalely — 5295/NA

THE STRING BIT—FORTRAN character
¥ string handling. Routines 1o lind, fill. pack
move, separale, concatenate and compars
character sinngs This package completely
eliminates the problems associated with
characier string handling in FORTRAN
Supplied with source $65/515

VSORT — Vorsalile sorl/merge system lor lixed
length records with fixed or vanable length
fields. VSORT can be used as a stand-alone
package or loaded and called as a subrou
from CBASIC-2 When used as a subrouting
VSORT maximizes the use of buller space by
saving the TPA on disk and restoring it on com

pletion of sorting. Records may be up to 255
bytes long with a maximum of 5 fietds. Upper

lower gase translation and numanc helds
supported 5175/520

CPM/374X—Has full range ol functions e
create or re-name an IBM 3741 volume, thsp
directory information and edit the data se
tenls. Prowides full file transter facilitie
fween 3741 volume data sets and CP/M
files. $195/810

code

B

CPAids”

MASTER TAX — Professional tax_preparation
L program. Prepares schedules A, B, C. DL F F
1t G. R/RPE SE, TC, ES and forms 2108, 'mn
2210, 3468, 3903, 2441, 46p5. 4726, 4
4872, 5695 and 6251, Printing can be on
available, pre-printed continuous farr
overlays, of on computer generated, 1IRS
proved forms, Maintains client history files and
15 interactive with CPAds GENERAL LEDGER
il {see balow) 5995/530
Annual Update Fee $350
STANDARD TAX — As above lor schedules A,
1 B.C. D E. G, R/RP SE, TC and forms 2106 and

2441, Alsp, does nol mantain clienl hisiory
files $495/530
Annual Updae Fee 5175

GENERAL LEDGER Il - Designed for CPAS
1 Stores complete 12 month detailed history of
transactions. Generates financial statements,
depreciation, loan amortizations, journals, trial
balances. statements of changes in inancial
pasition, and compiation leflers. Includes
payroll system with aulomatic posting lo gen-
eral ladger, Prinls payroll register, W2 s and
payroll checks 450/530

Copyrnight © 1980 Litebpat Assoeiates. No por-
tion of this advertisement may be reproduced
without prior permission.




Soliware
sanini/ Aitne
T/MAKER—Powerlul new toal lor preparing

financial modeling projects easy. Do you want a
weekly profitability report? Set up the table and

Saftwars
with f Manuat
Wanal £ A1

MAGIC WAND*—Word processing system

and powerlul print processor. Editor has all
standard editing functions including text insert

wf management reports wilth tabular dala. Makes w” with simple. easy 1o use full screen lext editor

compute. Just change the sales figures for next
week and compute. You have a new report!
T/MAKER includes a full screen editor for
selting up lables which pages lell, right, up
and down. Compute includes standard arith-
metic, percenis, exponenis. common lran-
scendental functions, averages, maxima,
minima, projections, etc. Requires 48K CP/M.
CBASIC-2, CRT Terminal wilh addressable
cursor positioning $275/525

BSTAM — Utility to link one computer to another
¥ also equipped with BSTAM. Allows file fransfers
al lull data speed (no conversion to hex), with
CRC block control check for very reliable error
delection and automalic retry We use it! It's
great! Full wildcard expansion to send *. COM,
elc. 9600 baud with wire. 300 baud with phone
connection. Both ends need one. Standard and
¥ wersions can talk to one another. This
soltware requires a knowledge of assembler
language for installation .$150/510

(3

CP/M systems. Permits communication be-
Iween micros and mainframes. Sends charac-
ter data files o remaote computers under com-
plete control. System can record character data

sent from remole computer systems and data

banks. Includes programs to EXPAND and

COMPRESS binary liles for iransmission. This

software requires a knowledge of assembler

language lor installation .. ...8200/825

WHATSIT?" —Inleraclive data-base syslem
using associative lags 1o retrieve information by
subject. Hashing and random access used for
last response. Requires CBASIC-2 $175/825

SELECTOR II-C2—Data Base Processor o
1 create and maintain multi-key data bases
W Prints lormatted sorled reporis with numerical

summaries or mailing labels. Comes with sam-

ple appllca!aor!s mcruulng Sales M.Ilwly. Inuen

lory, P Check R

and Client "F'a'reni hppurrllrnants elc Hequlles

CBASIC-2. Supplied in source 5295/520

GLECTOR—General Ledger option to
SELECTOR III-C2. Interactive system provides
lor customized COA. Unique chart of transac-
lion lypes insure proper double entry book-
keeping. Generales balance sheets, P&L
statemenis and journals. Two year record al-
lows for statement of changes in financial posi-

lion report. Supplied in source, Requires
SELECTOR Ill-C2. CBASIC-2 and 56K
system $350/525
DMA

CBS — Configurable Business System |s a
1 comprehensive set of programs for defining
custom data liles and application systems with-
oul using a programming language such as
BASIC, FORTRAN, etc. Multiple key helds for
each data file are supported. Sel-up program
customizes system 1o user's CRT and printer,
Provides fast and easy inleractive data entry
and | with t
Report generator pmgr'lm does cnmplex calcu-
lations with stored and derived data, record
selection with multiple criteria, and custom for-
mats, Sample invenlory and mailing list sys-
tems included. No support language
required 395/540

MICROPRO

SUPER-SORT | — Sort. marge, extract ulility as
i absolute executable program or linkable mod-
ule in Microsoft format. Sorts fixed or variable
records with data in binary, BCD Packed Deci-
mal, EBCDIC, ASCI), fioaling & fixed paint, ex-
ponential, lield justilied, elc. Even variable
number of fields per record! 5225/525

SUPER-SORT ll—Above available as abso-
[ lute program only ; $175/825

SUPER-SORT Ill—As Il without SELECT/
L EXCLUDE $125/825

DATASTAR — Professional forms control entry
L and display system lor key-lo-disk data cap-
ure. Menu driven with built-in learning aids.
Input field verification by length, mask. attribute
{Le upper case, lower case, numenc, aulo-dup.
elc.). Built-in anthmetic capabilities using keyed
data, constant and derived values. Visual feed-
back for ease of forms design Files compatible
with CP/M-MP/M supported Ianguagas Re-
quires 32K CP/M .5350/535
WORD-STAR— Menu driven visual word pro-
I cessing system for use with standard lerminals
Text formatting performed on screen. Facilities
for text paginate, page number. justify, center
and underscore User can print one document
while simullaneously ediing a second. Edil
facilities include global search and replace,
Read/Write 1o other text files. block move, ele
Requires CAT terminal with add, ble cursor

BSTMS — Intelligent terminal program 'm‘l

and delele, global search and replace, block
move and library files for boiler plate text, Print
processor formatling commands include au-
tomalic marging, pagination, headings & foot-
ings, centered and justified 1ext. Also prints with
frue proportional spacing, merges with data
files lor aulomatic form letters, and performs
run-time chnditional testing for vaned output
Requires 32K CP/M and CHT terminal with ad-
dressable cursor .5395/540

TEXTWRITER Ill— Text formatter to justify and
4 paginate letlers and other documents, Special
leatures include insertion of tex! during execu-
tion from other disk files or console, permitling
recipe documents 1o be created from linked
fragments on other files. Has facilities for sorted
index, lable of contents and footnote insertions
|deal for contracts, manuals, etc. Now compati-
ble with Electric Penci® and Word-Star pre-
pared files . : $125/520
DATEBOOK — Program to manage lime just
like an office appointment book but using the
ed and memory of a computer, Keeps track

of three appoinimenl schedules (three dental
chairs, three altomeys, elc.) at once. Appoint-
ments consist ol name, reason for the appoint-
ment, the dale and time, and the length of the
appointment. System can be quickly cus-
tomized for the individual user Many helplul
features lor making, changing. linding, and re-
porting appoiniments. Requires 48K CP/M and
180K byles disketle storage. Mot available for
Apple CP/M. Specily B080 CP/M, Z80 CP/M or
Cromemco CDOS ., 5285/825

-

Mg,cwcw

! General accounting software lor small busi-
L nesses, Each product can be used alone or with
1 automalic pos""? 1o the general ledger

Supplied in source for Microsoft BASIC 4.51

GENERAL LEDGER $530/540
ACCOUNTS PAYABLE $530/540
ACCOUNTS RECEIVAELE .5530/540
PAYROLL - ; $530/540
INVENTORY S660/540

Other application pmdu*ls supplied in source
@ for Microsoll BASIC 4
t MAILING ADDRESS
PROPERTY MANAGEMENT

$530/540
$925/540

GRAHAM-DORIAN SOFTWARE

SYSTEMS

| Comprehensive accouniing soltwara written in
L CBASIC-2 and supplied in source code Each
% sollware package can be used as a stand-
1 alone system or integrated with the General

Ledger lor automatic posting to ledger ac-

counts. Aequires CBASIC-2

GENERAL LEDGER $805/540
ACCOUNTS PAYABLE SB05/540
ACCOUNTS RECEIVABLE S805/540
INVENTORY SYSTEM ., $555/540
JOB COSTING | S805/540
APARTMENT MANAGEMENT 5805/540
CASH REGISTER .. SB05/S40

POSTMASTER —A comprehensive package
' for mail list maintenance that is completely
menu driven. Features include keyed record
extraction and label production. A form letter
program is included which provides neat lefters
on single sheel or conlinuous forms. Includes

NAD file transiator. Requires CBASIC-2
$150/520

=

STRUCTURED SYSTEMS GROUP
Complete interactive accounting software lor

thusiness. Each product can be used stand-
alone or with automalic posting 1o the general
ledger. Each product is thoroughly tested and
very well documented

GENERAL LEDGER S820/540
ACCOUNTS RECEIVABLE $820/540
ACCOUNTS PAYABLE 5820/540
PAYROLL $820/540
INVENTORY CONTROL §820/540

=5 EREE=ce
B AR TN D
NEWSLETTER
FROM LIFEBOAT

LIFELINES is the first step in soltware support 1ot
the setnius microcomputer usar £

TEPOrIs New revisions togethe: with inlor

thiz putpose lor each such retease, be it

of "bugs o the addition of leatures and faci

Feature nrl}cies ! New Soltware ! Product

positioning $445/540

WORD-STAR-MAIL-MERGE - As above with

i oplion for production mailing ol personalized
documents with mail lists from DATASTAR or
5575/540

WORD-MASTER Text Editor—In one mode

L has superset ol CP/M's ED commands includ-
ng global searching and replacing, lorwards
and backwards in file in video mode, provides
full sereen editor for users with serial address-
able-cursor terminal 5§145/525

15 ! Info on CP/M Users Group !

SUBSCRIPTION INFORMATION:

18 for twelve issues: LS, Canada, and Mexico
$40 for twelve issues: all other countries

$2.50 for each back issue: U.S.. Canada. and
Mexico

$3.60 for each back issue: all other countries
Send Check to LIFELINES. 1651 Third Avenue
New York, N.Y. 10028 or use your VISA ot
MASTERCARD—call (212) 722-1700

Saftware

wilh sl

Wanual Alesne

ANALYST — Customized data entry and reporl-
1 ing system. User specifies up to 75 data items
per record. Interactive dala entry, retrieval,
and update facility makes information
managemenl easy Sophlsncalad report
or provides ris using
selected records wilh mull:ple level break-
points for summarization. Requires a disk sorl
uulna such as QSORT, SUPER-SORT or
VSORT ... e b S oS0 815
LETTERIGHT —Program to create, edil and
type letters or other documents. Has lacilities to
enter, display, delele and move lext, with good
video screen presentation, Integrates withNAD
for form letter mailings $200/525
NAD—MName and Address selection system,
Interactive mail list creation and maintenance
program with oulpul as full reports with refer-
ence data or restricled information for mail
labels. System lor extraction and transler of
selocted records to create new files. $100/520

QSORT—Fast sort/merge program for files
with fixed record length, vanable field length
information. Up to live ascending or descend-
ing keys Full back-up ol input files crealed

5100/520

* kK k Kk & k K
CONDIMENTS
* k Kk ko Kk % Kk

'HEAD CLEANING DISKETTE—Cleans the
drive Read/Write head in 30 seconds. Disketle
absorbs loose oxide parlicles, fingerprinls, and
other foreign particles that might hinder the per-
formance of the drive head. Lasts at least 3
months with daily use. Specify 5 or 8
Single sided ... .. . . 520 each/$55 for 3
Double sided .525 each/565 for 3
DC 300 Data Cartridges Specily 450 XL or
300° certified. Pack o(g. ora n s Ak ks D
FLIPPY DISK KIT— Templale and instructions
1o modify single sided 5'4 " diskettes for use of
second side in single sided drives .. . . $12.50

FLOPPY SAVER— Frotection for center holes
for 5" and 8" lloppy disks. Only 1 needed per

" |THE C PROGRAMMING LANGUAGE—3y

Kernighan and Ritchie. The standard textbook
on the language. Recommended for use by
BDS C, tiny C, and Whitesmiths C users . 512

!STRUCTURED MICROPROCESSOR PRO-
GRAMMING—By the authors of SMAL/80.
Covers structured programming. the 8080/
8085 instruction sel and the SMAL/80 lan-
guage . .

IACCOUNTS PM'ABLE & ACCOUNTS
RECEIVABLE-CBASIC book by Osborna/
McGraw-Hin ... .. ..520

IGENERAL LEDGER CB&SIC book by
Osborne/MzGraw-Hill 3 520
IPAYROLL WITH COST .ﬂCCOUNTING-
CBASIC book by Osborne/McGraw-Hill |, 520

* Ok Kk K &k
Hearty Appetite.
* K ok ok ok Kk ok Kk

*CP/M and MP/M are trademarks of Digital Re-
search.

ZB0 is a trademark ol Zilog. Inc
UNIX is a trademark of Bell Laboratories
WHATSIT? is a trademark of Computer Head-
Ware.
Electric Pencil is a trademark of Michaal
Shrayer Software.
TRS-80 is a rademark of Tandy Corp.
Pascal/M is a trademark of Sorcim.
SoltCard is a trademark of Micmsoﬂ

Kple is a trad k of Apple C

PASM, PLINK, BUG and BUG are trademarks
of Phoenix Software Associates Lid
CPAids is a trademark ol Computer Tax Ser-
vica, Inc.
MAGIC WAND is a trademark of Small Busi-
ness Application, Inc.
Peachiree Software is a trademark of Retail
Sciences, Inc

tRecommended syslem configuration consisls
of 48K CP/M, 2 full size disk drives. 24 x B0 CRT
and 132 column printer,

& Modified version available for use with CP/M as
implemented on Heath and TRS-80 Model |
computers.

diskette. Kit conlains centering post. pi
1oal and taugh 7 mil mylar reinforcing rings for
25 disketles

5, Kit $14.95
5", Rings only 57.95
87 Kit $16.95
8. Rings onl-,r .58.95

PASCAL USER MANU.&L .ﬂND REPORT — By
Jensen and Wirth. The standard textbook on
the language. Recommended for use b
Pascal!g Pascal/M and Pascal/MT users $1

L User license agreement for this product must
be signed and refurned to Lifeboal Associates
bafore shipment may be made

(' This product Includes/eXcludes the language
© manual in Cor

® Serial number ol CP/M system must be
supplied with orders.

@ Requires Z80 CPLL

Ordering Information

MEDIA FORMAT ORDERING CODES
When ordering, please specify formal code.

LIFEBOAT ASSOCIATES MEDIA FORMATS LIST. Diskelte, cartridge disk and carlridge tape
format codes to be specilied when ordering software for listed computer or disk systems, All
soltware products have specilic requirements in lerms of hardware or software support, such as
MPU type, memory size, support operating system or language.

Computer system Format Codo Computor syatem Formal Code Computer systom Fatmal Code
Altair BEOD Dusk Soo MITS 3200 WCOM 4511 5440 Cartndge AAIR Doubde Densiy RE
Altas Ar* CP/M 14 Di1#  Research Machines 8 Al
Apple - SaltCard 13 Sector AG WCOM 4511 5440 Carlridge Agsoarch Machines 5% AM
Appla « SahCard 18 Soctor RA cPM22 De2s BREX o3
AVL Eagle RE IMS 5000 RA Sanco 7000 5 RO
BASF Systern 7100 RO IMS BOO0O A1* 5D Systems & Al
Blackhawk Sngle Donsity o3 IMSAI VDP-a0 A4~ SD Systems 5% A3
Binckhawk Micropolis Mod 1 o2 IMNSAI VDP-a2 R4 Sorcensr Seo Exty Sorcarer
ot IMSAI VDP-44 Rs*  Spacebyte Al
COS Versatde 4 o2 IMSAI VDP-80 A1~ SuporBram Soe Intostes
COMPAL-BO a2 Inlecolor See ISC Intecolor Tatbedt At
Cromemeao System 3 Al Intol MDS Single Donsity A TEI 5% R
Cromemen 220 (213 Intel MDS Double Donsity AS TEIR At
CESN BACKUP {tage) Tie  Intortec SuperBiain DOS 0.1 A7 Thankertoys Sea Monow Discus
Dl A1 Imlertec SuperBiain DOS 052X A TRS-80 Mool | 5' R2
Digi-Log M.cmh-n.- ] AD  Interiec SuperBrain DOS 3% AK TRS-B0 Model | - FEC Froedom RN
Digital Microsyste A 1SC Intecolor B063/8360/ 8563 Al TRS5-80 Model | - Micromation = A4
| DEscus Son Morow Discus — Konitron PS1-80 AF TRS-80 Model | - Omiron 54 AM
Destango F-85 AL Meca 5% P TAS-80 Model | + Omikron 8 Al
Dynatryte DBB /2 A1 Micromation TAS-80 Model | - ShuMfiehoard 8 A1
Dynatiyte DBB/A At Except TRS-80 hatow) At TAS-80 Model 1l Ar®
Exudy Sorc Litubomt CPAM .02 Mizropoks Mod | m VDP-40/42/44/80 See IMSAI
Enidy Sorceim -« Exndy CP/M o4 Mizropeis Mod 1) oz Vector Graphic Q2
Henth HB - HIT/H2T Ps MITS 320003202 ar Vector M2 oz
Hoath HBS - Litebxoat CP/M Pa Morrow Discus A Versatle Soo CDS Vorsatio
Haath HBS + Magnoha CPOM P7 Mostek Al Vista VB0 5's Singhe Density P5
Moot 11 Sow Procossor Technology M5S0 5t RC Vista V200 5% Doubile Density P8
Hosizon See Norin Siar  Nerth Star Single Dansity P Zenith 289 - Lifehoat CP/M P
ICOM 2411 Micra Flopgry R3 Merth Star Doubile/ Ouad P2 Zonith 209 - Magnoka CP/M PT
ICOM 3712 At Nylac Single Danaity o
ICOM 3812 A" Nylac Micropalis Mod. II 0z
Prices rellect distribution on 8 mﬁ%&*ﬂ?ﬂ“ i #.3_,,
sing'e density disketles. I a Pertoc PCC 2000 It

format is requested which
requires additional disketles, a Cuaay 500
surcharge of S8. per additional  Quay 520
disketle will be added

Prices FO.B. New York,

A
Processar Technalogy Helios 1 B2

RAIR Single Densty

* Single-Side Singlo-Dangily disks

Shipping, handling and C.0.0
charges exira

Manual cost applicable against
price of subsequent soltware
purchase

The sale of each proprietary
software package conveys a
license for use on one

system only.

= o

ate supphied for use with Double-
Density and Double-Sato B solt
sector formal sysiems

1 IMSAI formals are single donairy
with dupciony ollsol ol 2oio

# A media surcharge of 525 for o
ders on tape lormats T1 and T2 ang
of S100 tor otders on disk formats
D1 and D2 will be Bckind
Tha kst of avaitabihe fonmats is suly-

« ject to change withoul notice In

case ol unceriainty, call to contirm
e format pode for any particulas
equipment

Lifeboat Associates 1651 Third Avenue, N.Y,, N.Y. 10028 (212) 860-0300

"™ The Software Supermarket is a trademark

of Lifeboat Associates




NO FRILLS!
NO GIMMICKS!
JUST GREAT

DISCOUNTS

MAIL ORDER ONLY

| ATARI 800

Personal Computer

System .

- $79900

NORTHSTAR

Horizon Il 32K .
Horizon |1 Quad
Horizon |1 64K . .
Horizon Quad 64K .

234900
~.279900
..299900
339900

TELEVIDEO
912
920

- 74900
79900

HAZELTINE

1420
1500
1510..
1520

79500
84900
.. 104900
122900

OKIDATA
Microline 80

69900

SOROC Technology

10 120.
10 140

~.69900
99900

CROMEMCO
System 3

Z2H

969500
799500

INTERTEC

Superbrain 32K
Superbrain 64K

249500
279500

DECwriter |V
LA34

. ...97900

TEXAS INST
810 Multi Copy

Impact Printer . . . .

RUMENT
149900

We'll meet or beat any advertised prices!

Maost items in stock lor immediale delivery
Factory sealed cartons Full manufacturer's guarantee

DATA DISCOUNT CENTER

Box 100 135-53 Northern
Visa e Master Charges N
Shipping

Bivd., Flushing, N.Y. 11354
Y S residents add Sales lax
FOBNY

Phone Orders Call 212-465-6609
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Speed is the essential dif-

ference between machine-
language and BASIC
Adventures.

hallways and darkened dungeons of
Voodoo Castle. There is a juju man, a
keachina doll (a likeness of the Count),
a book for removing curses, and
much more. For entertainment value,
this one rates very high.

® Pyramid of Doom takes you to
an unexplored pyramid somewhere in
Egypt. You have the key and can
begin the search for a treasure under
the watchful eyes of an ever-present
nomad. This one is so good that after
two weeks, I still haven’t solved even
a portion of it . . . yet.

® Ghost Town is an Adventure
with a Western theme that has all the
mystique of a John Wayne epic. The
puzzle is one of the most rewarding
and entertaining of Scott’s nine Ad-
ventures. The maze is an authentic
ghost town complete with saloon,
hotel, jail, boot hill and an out-
rageous piano-playing ghost. This
one is great fun,

Greg Hassett's Adventures

Of note to Adventure shoppers are
the differences between the machine-
language versions of Adventure and
BASIC-language versions. The latter
are appearing on the market in ever-
increasing numbers. Speed is the
essential difference. To most players
of Adventures, the difference in ex-
ecution time is of little importance.
To the Adventure cultist, however,
speed is everything. With this in
mind, the authors who write Adven-
tures in BASIC, ever in the shadow of
Scott Adams and his beginnings in
BASIC, are one by one graduating to
machine language, blinking cursors,
and (blinding) speed. One such
author is Greg Hassett.

Greg is a 13-year-old schoolboy
from Chelmsford, Massachusetts. His
eye for detail and wry writing style
have placed his Adventures in direct
comparison with those of Scott
Adams. This is unfortunate for two
reasons. Greg's work is often judged
unseen and dismissed due to his age
or the fact that most of his program-
ming has been in BASIC. When cri-
tiqued on their own merit, however,
the Hassett Adventures stand up well
in both entertainment and value per

dollar,

® Journey to the Center of the
Earth is a perky little trip into the in-
terior of our planet. The earthdigger
in which you are riding gets a busted
Gonkulator, and you have to find a
new one (or something to replace it
with) somewhere in the maze of tun-
nels in which you find yourself. Giant
bugs and treasure make this
beginner’s game interesting.

® House of the Seven Gables pits
you against a wicked witch in a
haunted house. More complicated
than its predecessor, this program
will be deadly to those who take its
puzzle lightly. Unique objects of
value and scenes of personal combat
give a player his money's worth with
this one.

® Atlantis: If undersea is where
you want to be, this one is for you.
Personal combat is taken one step
further with the guardians of trea-
sures being fierce sea creatures. The
entire Adventure is done under
water, and it's a lot of fun. Whirl-
pools and octopi and denizens of the
deep await you here.

® Sorcerer's Castle allows you to
challenge the evil sorcerer on his own
turf. Well, if you can find your way
out of the woods, you'll be just in
time to fight and may even confront
the evil sorcerer personally. Treasure
abounds here, with ample puzzlement
to please even the most demanding
Adventure enthusiast.

® In Enchanted Island, magic and
mystery join hands to present an Ad-
venture of worth. The highly dif-
ferent flavor of this program would
be spoiled by the presentation of any
details in this review. It is the author's
most challenging Adventure written

in BASIC.

® FEnchanted Island Plus: Like
Scott Adams, Greg Hassett also
quests for the increased speed offered
by a machine-language Adventure.
This program has it all—speed,blink-
ing cursor, and an increased number
of locations. This Adventure is a
must buy.

® Mystery Mansion summons you
in a dream to come solve the mystery
of a haunted mansion. Good pace
and colorful descriptions are the sell-
ing points for this Adventure. It is a
fast, well-written machine-language
Adventure, and it should especially
appeal to younger Adventure fans.
® World's Edge gives you a future
where the Earth'’s pollution count has
finally reached a critical level. You
can save the planet from extinction

Circle 105 on inquiry card, g



'SOFTWARE HARDWARE PACKAGE

"

National Microsoftware Producers

ANNOUNCES

VTS/80

Video Typing System for 8080, 8085 and Z80's
PROFESSIONAL QUALITY
WORD PROCESSING PACKAGE FOR
CP/M* COMPATIBLE MICROCOMPUTERS

e CP/M COMPATIBLE ® OPERATES ON 8080, 80856 ® REPLACEMENT KEYTOPS
AND Z80 MICRO- COLOR CODED BY
® EASILY OPERATED BY COMPUTERS WITH 48K FUNCTION
OFFICE PERSONNEL MEMORY
® VIANUALWITH
® CONTAINS ALL ® CHOICE OF 5" OR 8" EXTENSIVE GRAPHICS
PROFESSIONAL WORD " FLOPPY DISKETTES. DESIGNED FOR THE
PROCESSING FEATURES FIRST-TIME USER
® REPLACEMENT KEYTOPS
® PROMPTS ON SCREEN PROVIDED FOR MOST ® SELF STANDING MANUAL
GUIDE USER THROUGH CRT's IN EASEL BINDER
FUNCTIONS
® SUPPORTS SERIAL AND ® SPANISH, FRENCH,
® COMPARABLE TO DEC, WORD QUALITY GERMAN, DUTCH
NBI, QY X, WANG . .. PQTJ;{:E)ERS (DIABLO, NEC, VERSIONS AVAILABLE

SOLD THROUGH AUTHORIZED DEALERS AND DISTRIBUTORS ONLY
0.E.M. INQUIRY INVITED ’
SUGGESTED RETAIL PRICE $549.00 UI

NATIONAL MICROSOFTWARE PRODUCERS, INC.

% [F)) | 3169 FiLLMORE STREET
: ' San Francisco CA 94123  USA

415-346-7025 TeLex 171790

P/M s a vegistered lrademark of Digital Rose:

MODE=TOVN OE=umMAONTUIOS



32K or 64K (Double or Quad Density units
available). Uses two Z-80 CPU's. Commercial-
type terminal with 12" monitor. Dual double
density minifloppies. Over 350 kilobytes of
storage (twice that with quad density drives).
Two serial RS232 ports, 1/0 ports standard.
Expandable with optional S-100 S-100 inter-
face. Comes with CP/M™ 2.2 operating sys-
tem. MiniMicroMart includes BASIC inter-
preter and can supply a wide range of CP/M
Development and Application software.

w/32K Double Density, List $2095 . $2685

w/64K Double Density, List $3345. . ... $2883
w/64K Quad Density, List $3995 ...... $3595
64K Special Quad Version ............ $3395

INTERSYSTEMS

formerly ITHACA AUDIO

DPS-1, List $1795

Call for Price!

The new Series || CPU Board features a 4 MHz
Z-80A CPU and a full-feature front panel. 20-
slot actively terminated motherboard, with 25
amp power supply (50/60 Hz operation, incl.
cfm fan).

COMPLETE SYSTEM with InterSystem 64K
RAM, |/O Board w/priority interrupt and
double density disk controller board. Full 1-year
warranty, List $3595

HEWLETT-PACKARD

F.0.B. shipping point. All prices subject to change and all
offers subject to withdrawal without notice. Advertised prices
are for prepaid orders. Credit card and C.0.D. 2% higher.
C.0.D. may require deposit.

— WRITE FOR FREE CATALOG —
- - .
MiniMicroMart
1618 James Street
Syracuse, NY 13203 (315) 422-4467
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with 2.2 kg of APC-80 located on a
small distant planetoid. However, the
element is considered holy by the in-
habitants of the planetoid, so a fight
is imminent . . . . This is by far the
most imaginative plot from Greg,
who seems to love to add combat to
his Adventures. It is also another of
his machine-language Adventures.

Radio Shack Adventures

® Pyramid 2000, the first Adven-
ture from Radio Shack, is a machine-
language scenario set in Egypt. You
explore the pyramid for gold and
glory without the scrolling or blink-
ing cursor that hallmarks other
microcomputer Adventures. Still, the
authors have managed to work a
much-used theme to its maximum,
drawing a fairly complex and enter-
taining puzzle.

® Haunted House, like its cousin
Death Dreadnaught, deals not with
gold or glory, but survival. Once in-
side the house, you are pitted against

unseen enemies with awesome teleki-

netic powers. Levitating knives and
eerie occurrences await the Adven-
turer here. Produced for Tandy Cor-
poration by Device Oriented Games
of Dallas, this is an excellent offering.

The Microsoft Adventure

Microsoft Consumer Products, a
sibling company to the Microsoft that
has written so many versions of
BASIC, has a very heavy version of
Adventure available on disk only
(most Adventures are supplied on
cassette tape). It is reputed to be a
copy of the original Adventure writ-
ten by Crowther and Woods for the
Digital Equipment Corporation
PDP-10. The original Colossal Cave
is there, and there is ample room on
the floppy disk for the over 400 elo-
quent descriptions.

The Programmer’s Guild
Adventures

One of the newest of the Adventure
publishers is a little company called
The Programmer’s Guild. It dis-
tributes three adventures written by
independent authors. Lost
Dutchman's Gold and Spider Moun-
tain are by Teri Li, and Death Dread-
nought was coauthored by Biff and
Spudd Mutt [pseudonyms, 1
hope . . . .GW] of Device Oriented
Games.

® [ost Dutchman’s Gold is a Wes-
tern Adventure. In the Superstition
Mountains of Arizona, you accom-
pany the ghost of Backpack Sam, a
grizzled old former prospector, who
knows the secret of the Lost Dutch-
man's mine. There are Indians, a
stubborn mule, a ghost town, and the
Superstitions, dark and mysterious,
to keep you spellbound throughout
the simulation.

® Spider Mountain Adventure is a
classic Dungeons and Dragons type
Adventure that employs Shelob, a
giant spider, as guardian of the many
treasures of Spider Mountain. Armed
with only a crossbow, you face orcs
and spiders in the maze of tunnels
under the mountain.

® Death Dreadnought, rated R by
its own publisher due to extreme de-
scriptions of violence, pits man
against an unseen horror that has
devastated an entire alien battle-
cruiser. As the last living human on
board, the Adventurer is required
merely to escape. This, however, is
no small task with a killer on your
trail and an unsolved maze before
you. This one is not for the squeam-
ish or faint of heart.

Mad Hatter Adventures

Mad Hatter Software, which began
as a distributor for the Hassett Ad-
ventures, recently launched two titles
of its own.
® Sleuth is a detective story, a
whodunnit Adventure with graphics
and sound. The graphics consist of
video maps of where you are, and the
sounds are the primitive tink-boop
sounds that characterize early sound
effects for the TRS-80.
® (Quest uses the same graphics and
sound techniques as Sleuth but is
more of a fantasy Adventure, Neither
held my attention the way the other
Adventures reviewed did. Plotlines
are thin and seem to be built around
gimmickry rather than solid plots and
programming,.

How to Write an Adventure

Adventures are, first and foremost,
puzzles. You (the Adventure author)
must be prepared to satisfy the Ad-
venturer's lust for the unsolvable,
while at the same time making it easy
enough for the novice.

Choose a recognizable theme. In
Spider Mountain, for example, it is
evident that the Mountain is the goal.
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Whatever
happened to
eenle, meenie,
miney, mo?

This may put
the (-;‘."Mf,f':".’!,"fr'f'
out of business.

I could be
another

f,f'fml"_\'

Brilliant!
Like a window

It must use : .
into the future.

Bayesian,

. \ _ my heart weighted factor
.aperfect P AR \ ! % analysis, and. ..
gift for that il ;
urban cowgirl!

Would I

rather have
Winston'’s millions
or Billy Joe's

Maybe this'll
help me choose
acareer...

| could
use it to

Hmmmm. ..
select my staff.

could be
my ticket
to the Boardroom.

Can't any

Should |

buy stock

or commodities
in this economy?

When DecisionMaste_fT’Mspeaks everybody listens.

Let’s face it. We all have to make decisions. Decisions that can change our lives. Decisions that can
make us happy or unhappy. Decisions that could win us fame or fortune. Now, DecisionMaster
can help you make the best decisions of your life.

Use Bayesian theory to peer into the future...even if you've never heard of the Bayes' Rule.
Do a complete weighted factor analysis...without knowing what one is. Use discounted
cash flow to compare investment alternatives without bothering with present value
tables. These and other sophisticated theories that were once the exclusive domain of
professors and top business executives are built into DecisionMaster’s algorithms. ..
50 you can use them at the touch of a key!

DecisionMaster is easy to use. It features:

* A fully documented manual developed by an authority in the field.
* A unique program-controlled cross reference system.
* A powerful formatted-screen data entry system.

You'll use DecisionMaster in hundreds of routine decisions,
as well as more important ones such as+* Buying a house
= Changing jobs « Selecting investment= Evaluating insur-
ance policies* Expanding product lines* Leasing vs.
purchasing.

If you buy only one computer program this year,
make it DecisionMaster. And when it speaks,
listen.
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28000

The System X8000 MICRO-MINI™ based on
the 16-bit Zilog ZB000 processor is available
for immediate delivery.

FEATURES (partial list)

* Zilog Z8000 CPU

e Intel Multibus compatible

¢ Unigue memory management system
allows up to 16 megabytes of memery

* Optional 9511 arithmetic processor

* B-level vectored + non-maskable interrupts

* Two programable timers

¢ On-board monitor ROM option

e Full "Multimaster" capabilities allow multiple
processors and/or DMA devices on the
same bus

¢ Flexible and/or hard disk controller

* Powerful disk-based operating system

e Memory boards: 16K, 32K, 48K, 64K, 96K,
128K

* 15-slot backplane

® Heavy-duty switching power supply

¢ Industrial quality throughout

Prices start from $998. System discounts.
Call for prices on complete custom systems.

SYSTEM X9020

(CPU Manual $19.95)

$41 95* The SUPER-MICRO™
READY TO RUN

SYSTEM FEATURES (parilal list)

Pascal MICROENGINE™ X2000

* 16 bit P-code CPU

* B4K bytes RAM/Full DMA

= Floppy disk controller (S5 ar DS)

* Floating point hardware (IEEE standard)

* System software with enhancements

= 2serlal, 2 parallel ports

* Pascal compiler text editors, lile manager,
CPU & memory diag . ic Pascal
linker, utilities and more.

Floppy Disk Drives (2)

* 1M combined memary

* Double density, single sided
* Standard 8" disketles

* Bmstrack to track

$900*

With CPU

MODEL X-920
DISPLAY/EDIT TERMINAL

'LIMfTED TIMF. cash price. 10% DOWN guaraniees
priority. Master Charge & VISA cards accepted,

System discounts

ADMB3A + plus RG graphics (512x256)...$1995
NEC Spinwriter 5510 or 5530 w/trac ..... 2895
Anadex DP-9500 printer (60dpi)............ 1595
X-912 CRT (less 18 function keys) .........
P-E 550 CRT ("Bantam”) .......c......... e 740
Siemens standard 8" drive (ss/sd-d

312 684-3183
™ COMPUTEX

Microcomputer Systems
5710 Drexel, Chicago, IL 80637
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So, as the game begins, we leave the
campsite, hiking as fast as we can for
the mountains we see in the distance.
An hour or so of looking for a way to
find the treasure on the mountains
soon convinces us that the goal must
be inside or possibly under the moun-
tains. In fact, the author has
sidetracked us away from the real en-
trance to Spider Mountain, but this is
OK as long as it is enjoyable and
related to the rest of the Adventure.

Clues and equipment may be scat-
tered throughout the theme area.
Their locations should not be obvious
to avoid easiness, but they should
also not be impossible to find. Avoid
highly complicated situations; they
interrupt the flow of your game,

Several minor or subtheme areas
will spice up the game. It is not
necessary to provide a lot of memory-
consuming action in the lesser areas;
however, nobody likes an empty
room (desert, etc), so at least put
something there for your player’s
trouble.

Scott Adams’ use of subtheme
areas in Strange Odyssey is one of the
best examples of this concept. By
breaking his Adventure up into dif-
ferent worlds, each with its own com-
plications and dangers, Scott effec-
tively entertains his audience without
frustrating them. Some of the dif-
ferences among the stargate worlds of
this Adventure are deadly, but not to
the point of aggravation.

Make sure that your overall theme
does not duplicate an Adventure
already in existence, Both Adams and
Hassett have extensive lines of
Adventure scenarios. Mad Hatter
Software and The Programmer’s
Guild, which have only a few Adven-
tures each, are both planning more.

Research your settings. Make sure
that your locations ring of authentici-
ty and that your descriptions are ac-
curate; otherwise, your reader will
spend more time criticizing than play-
ing.

Be certain that your Adventure has
a large enough vocabulary to func-
tion well. If you add radical words to
your vocabulary, be sure that provi-
sions are made for giving clues about
them to your player.

Be innovative. Don’t wait around
for someone else to do it. Introduce
new features into your game. Make
your Adventure unique in the
marketplace.

Above all, be entertaining. Your
audience will come back for more and

more if you give them their money's
worth each and every time they play.
Adventure is the product of imag-
ination appealing to imagination, It is
not just the puzzle, or the theme, or
the nonplayer characters and their
personalities. It is a verbal tapestry of
interwoven phrases that whisk you
away to magical kingdoms of the
mind. The computer becomes a tool
of reaching that conveys you where it
will. You go along eagerly, breath-
lessly, awaiting what comes next.
Such are the worlds created by Ad-
ams, Hassett, Li, and all the Adven-
ture writers who have not yet been
ublished. What they have in store
or us next is anyone’s guess. But I bet
it's well worth waiting for.m

Scott Adams Adventures are
available on cassette tape for the
24 K-byte Apple Il or Apple 1l
Plus, the 48 K-byte Apple II with
disk, the 16 K-byte Radio Shack
TRS-80, and the 16 K-byte Exidy
Sorcerer. Write:

Adventure International
POB 3435

Longwood FL 32750
(305) 862-6917

The Programmer's Guild Ad-
ventures are available on cassette
tape or floppy disk for the 16
K-byte TRS-80. For information,
write:

The Programmer's Guild
POB 66

Peterborough NH 03458
(603) 924-6065

The Greg Hassett Adventures
are available on cassette tape for
the 16 K-byte TRS-80 from:

Adventure World
POB 914
North Chelmsford MA 01863

Microsoft Adventure is
available on floppy disk for 32
K-byte TRS-80 and Apples from:

Microsoft Consumer Products
400 108th Ave NE, Suite 200
Bellevue WA 98004

(206) 454-1315

Radio Shack Adventures are
available from local Radio Shack

stores and dealers.




DG: Realizing the H8’s Potential

For the Engineer; Businessman; and Serious Hobbyist.

Now Use Standard CP/M®
Software

DG's system enhancements provide for RAM
in Low Memory allowing the use of the widely
accepted STANDARD CP/M.

Now Operation in Powerful

Z80® Code

Our DG-80 Z80* based CPU opens a new
world of more powerful AND efficient
languages and software.

Now 4MHz Operation

The DG-ADP4 allows for operation of the
DG-80 CPU at 4MHz while maintaining
compatibility with the H17 Disk System.
Execution time of CPU intensive programs is
reduced to half even before utilizing the
enhanced Z80 instruction set.

Increased Flexibility With New

Monitor

DG's FP8 monitor allows front panel debugging
of 8080 AND Z80 machine language programs
in either hexadecimal or octal format. Maintains

Powerful, Bank Selectable

64K RAM

Our high capacity, low power DG-64D 64K
RAM allows more efficient utilization of space,
freeing your motherboard for peripheral
interfacing.

all PAM-8* entry points and features. All
register sets available.

The DG system enhancements for the Heath H8 computer are definitely a
step above in price, performance, and factory support.

THE DG-80 ZILOG Z80°BASED CPU — $249.00 (Documentation Only $25.00)

states for any or all 8K blocks of memory e All Z80 ROM/EPROM, RAM e Includes many advanced features
interrupt response modes available e Interrupt Acknow-
ledge and Dynamic Memory Refresh signals available on teed e Extensive operations manual and Z80 PROGRAM-
bus e Frequently selected options by DIP switch or sol-
derless jumper o Machined contact gold sockets for 90 DAY WARRANTY

FEATURES:

e Compatible with Heath® H8 hardware and software
e 780 CPU— Enhanced instruction set e Provisions for
up to 8K ROM/EPROM and/or 4K RAM e Jump-On-Re-
set to any 1K boundary e DIP switch selectable wait

for future expansion e Assembled, tested and guaran-

MING MANUAL

DG-64D 64K—$529.00 48K -$480.00 32K-$431.00 16K—$382.00 HK-$333.00

FEATURES: dressable to any of 256 |/0 addresses e Up  tion. e 4 MHz operation with no wait states

BEST RAM EVER e p to 64K bytes capacity Dynamic RAM  to 8 boards controllable throughone|/Oport  required e Low power consumption —

AVAILABLE FOR e Hardware bank selectable in 8K incre-  (allows page mode operation) e On-board  less than 8 watts e Assembled, tested, &
ments e Software bank selectable in 16K  transparent refresh for 8080 or Z80 micro-  burned-in

THE H8. increments through |/0 port @ On- board  processor backed up by asynchronous re- 90 DAY WARRANTY
bank select/CPU ROM disable port, ad-  fresh upon loss of normal program execu-  Documentation Only $15.00
Monitor/Utility package for DG-80 CPU provides 16K CHIP SETS $49.00

DG'FPa _— 369-95 functions of PAM-8 as well as the following:

o Split Octal or Hexidecimal Entry and Dis-  registers e Supports STANDARD CP/M
play e Z80 monitor features such as dis- provided by D-G as well as HDOS e Pro-
play alternate register sets, display index  vides firmware support for DG-ADP4, 4 MHz
registers, e ‘“‘Shorthand display of mem- hardware e Includes single step features
ory contents pointed to by general purpose

Documentation Only - $15.00 (Source Listing Not Included)

(8-4116 Type Dynamic RAMS) for DG- 32D,DG-64D, Apple*, TRS-80",
H88/ 89", and Pet"

DG-ADP4 — $19.95

Plug-in hardware modification to allow operation of the Heath* H17 disk system with the
DG-80 at 4 MHz. Requires the use of the DG-FP8 firmware package.

DG-CMD1 — $29.95

ROM disable port for use with the tion with the DG-80 CPU and the DG-FP8
Heath* H8 computer. Addressable to hardware/firmware package (NOT RE-
any of 256 1/0 ports. Allows theuseofa QUIRED FOR SYSTEMS UTILIZING THE
full 64K of RAM when used in conjunc- DG-64D0 MEMORY BOARD)

DG-FP8/DG-ADP4 — TOGETHER - $79.95

Save on Combination Purchase — Reg. $89.90

STANDARD CP/M Ver2.2  $130.00

DG-32D — 32K — $339.00 — 16K — $287.00 |
— K — $235.00 — DOCUMENTATION $12.00

CP/M is a registered trademark of Digital Research of Pacific Grove, California. Heath, HDOS, H8, HBB/BS & PAMB are regustereﬁ trademarks of the Heath C

y. Z80 is a regi k of Zilog

Corp. PET is a registered trademark of Commodore. Apple is a registered trademark of Apple Comp

TRS-B0is a reg

of TANDY Corp.

D. ELECTRONIC

DEVELOPMENTS CO.

Ordering Information: Products listed available from DG Electronic Develop-
ments Co., P.0. Box 1124, 1827 South Armstrung, Denison, Tx. 75020. Check,
Maney Order, VISA or Master Charge accepted. Phone orders (chame only) call
(214) 465-7805. No COD's, Frexght prepaid. Aliow 3 weeks for personal chedks
to cear. Texas residents add 5%. Foresgn orders add 30%
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Zork and the Future of
Computerized Fantasy
Simulations

P David Lebling
14 Pelham Ter
Arlington MA 02174

CFS (computerized fantasy simulation) games are a
new art form: the computerized storybook. Instead of
reading the story, you play it. The author presents the
story, but only as you squeeze it out of him by wit and
brute force. It's up to you to figure out what's going on,
and the satisfaction of doing so depends on how well
thought out the story is. To be fun to play, the story must
be more or less consistent and complete. To a large ex-
tent, this means that the program that embodies the story
must simulate the universe well.

1 have been involved for several years with Zork, one
of the larger and (I would like to think) better worked out
CFS games. The authors (Marc Blank, Tim Anderson,
Bruce Daniels, and I) have spent a lot of time trying to
make the universe of Zork as consistent and complete as
possible within the bounds of the space available. The
first version of Zork was written for the Digital Equip-
ment Corporation PDP-10; it eventually grew to strain
even the megabyte address space of that machine. The
game was completely rewritten for microcomputers and
is now limited primarily by the size of a 5-inch floppy
disk. Zork games swap data (programs and text) into
memory from the disk as needed and therefore aren't
limited by the size of the system’s user memory.

Standard 5-inch floppy disks store about 100 K bytes
(some store more, some less). This works out to about
10,000 words of English prose and a similar amount
(about 40 K bytes) of code. This is large for a
microcomputer-based program, but as literature it's still
only at the short story length.

Zork is shrunk to fit into the micro-world by running
on a Zork-language virtual machine. This means that the

If you are interested in playing Zork: The Great
Underground Empire, Part I, the game is distributed
by Personal Software, 1330 Bordeaux Dr, Sunnyvale
CA 94086 on foppy disk for Apple 1l and TRS-80 com-
puters, Zork games are produced by Infocom Inc,
POB 120, Kendall Sta, Cambridge MA 02142. Zork is
a trademark of Infocom Inc.
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code that is running while you are playing Zork is much
more compact than the same program would be if written
in machine language (on a Radio Shack TRS-80, for ex-
ample). This is because the instruction set of the virtual
machine is tailored to CFS games. For example, the Zork-
language instruction to move an object from one room to
another takes just 3 bytes of storage. The other advan-
tage is that the Zork code is machine independent; all it
takes to move Zork to another machine is to write the
Zork-language interpreter for that machine. Such inter-
preters currently exist for the Apple II, PDP-11, PDP-10
and the TRS-80. For more details about the Zork-
language see “How to Fit a Large Program into a Small
Machine,” by Marc S Blank and S W Galley, July 1980,
Creative Computing.

Even using a disk to store parts of the game, the
PDP-10 Zork was still too large for the micro-world. Asa
result, we split it into two smaller, independent games:
The Great Underground Empire, Part I, and The Great
Underground Empire, Part II, each of which is a self-
contained program. There was room left over, so we add-
ed some new problems to round things out,

Still, a lot of universe can fit into a microcomputer and
disk. Zork “understands” a useful subset of English
(mostly imperative sentences), including sentences as
complex as “Put all of the books but the green one under
the rug.” The Zork vocabulary is over 600 words and in-
cludes 100 verbs. A parser this powerful is a good-news/
bad-news proposition. On the one hand, such a parser
makes possible the implementation of subtle and realistic
problems. When the most complicated sentence you can
understand is “Drop uranium,” you are limited to pro-
ducing certain types of situations, If you can say “Tell the
Robot Put the uranium in the lead box’,” then the game
can become more interesting.

Zork has a fairly complicated parser for imperative
sentences. It endeavors to reduce its input to a construc-
tion of:

<verb> <direct object > <indirect object>

where the objects are optional. Prepositions are folded in-



GO 16-BITNOW — WE HAVE MADEIT EASY

8086

8 Mhz. 2-card CPU Set

WITH 86-DOS™ $595

ASSEMBLED, TESTED, GUARANTEED

With our 2-card 8086 CPU set you can upgrade your Z80 8-
bit S-100 system to run three times as fast by swapping the
CPUs. If you use our 16-bit memory, it will run five times as
fast. Up to 64K of your static 8-bit memory may be used in the
8086's 1-megabyte addressing range. A switch allows either 4
or 8 Mhz. operation. Memory access requirements at 4 Mhz.
exceed 500 nsec.

The EPROM monitor allows you to display, alter, and
search memory, do inputs and outputs, and boot your disk.
Debugging aids include register display and change, single
stepping, and execute with breakpoints.

The set includes a serial port with programmable baud rate,
four independent programmable 16-bit timers (two may be
combined for a time-of-day clock), a parallel in and parallel out

port, and an interrupt controller with 15 inputs. External power

may be applied to the timers to maintain the clock during
system power-off time. Total power: 2amps at + 8V, less than
100 ma. at + 16V and at -16V.

86-DOS™, our $195 8086 single user disk operating
system, is provided without additional charge. It allows
functions such as console I/O of characters and strings, and
random or sequencial reading and writing to named disk files.
While it has a different format from CP/M, it performs similar
calls plus some extensions (CP/Mis a registered trademark of
Digital Research Corporation). Its construction allows relative-
ly easy configuration of I/O to different hardware. Directly
supported are the Tarbell and Cromemco disk controllers.

The 86-DOS™ package includes an 8086 resident as-
sembler, a Z80 to 8086 source code translator, a utility to read
files written in CP/M and convert them to the 86-DOS format, a
line editor, and disk maintenance utilities. Of significance to
Z80 users is the ability of the translator to accept Z80 source

code written for CP/M, translate this to 8086 source code,
assemble the source code, and then run the program on the
8086 processor under 86-DOS. This allows the conversion of
any Z80 program, for which source code is available, to run on
the much higher performance 8086.

BASIC-86 by Microsoft is available for the 8086 at $350.
Several firms are working on application programs. Call for
current software status.

All software licensed for use on a single computer only.
Non-disclosure agreements required. Shipping from stock to
one week. Bank cards, personal checks, CODs okay. There is
a 10-day return privilege. All boards are guaranteed one year
— both parts and labor. Shipped prepaid by air in US and
Canada. Foreign purchases must be prepaid in US funds.
Also add $10 per board for overseas air shipment.

8/16 16-BIT MEMORY

This board was designed for the 1980s. It is configured as
16K by 8 bits when accessed by an 8-bit processor and
configured 8K by 16 bits when used with a 16-bit processor.
The configuration switching is automatic and is done by the
card sampling the “sixteen request” signal sent out by all S-
100 IEEE 16-bit CPU boards. The card has all the high noise
immunity features of our well known PLUS RAM cards as well
as "extended addressing". Extended addressing is a replace-
ment for bank select. It makes use of a total of 24 address lines
to give a directly addressable range of over 16 megabytes.
(For older systems, a switch will cause the card to ignore the
top 8 address lines.) This card ensures that your memory
board purchase will not soon be obsolete. It is guaranteed to
run without wait states with our 8086 CPU set using an 8 Mhz.
clock. Shipped from stock. Prices: 1-4, $280; 5-9, $260; 10-up,
$240.
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One method of dealing with players who
are “killed” in Zork is to resurrect them
in a forest.

to the verb, which allows Zork to differentiate

>PUT BOMB UNDER TROPHY CASE

from
>PUT BOMB IN TROPHY CASE

(Lines beginning with > are the player’s input.)

Similarly, adjectives are used to distinguish among
several books, doors, or any collection of like objects. In
conjunction with all and but, adjectives provide powerful
constructs:

>TAKE ALL THE TREASURES
>BURN ALL THE BOOKS BUT THE BLACK ONE

The parser also allows the player to be laconic, if he so
desires. If only one object in the vicinity fits the verb he
uses, it will be selected and the player will be informed:

A menacing troll brandishing a bloody axe blocks all
passages out of the room.

>KILL TROLL

(with sword)

HEATH OWNERS

UPGRADE your H9 ior a fraction of the

cost of a new terminal with these features.

FLICKER FREE

it Columbus would have had to wail for his H9 operaling at 800 baud, he might not have
discouvered America. Al lasl your computer can communicate with your HO cight limes
faster |4B00 baudl without thal annoying relresh interrupl thal causes the screen lollash
at rates greater than 600 baud. Faster listings, Faster program eoxecution. Eighl limes
tastar,

c URSOR CONTROL §2095 KIT 534.85 ASSEMBLED

Why limil your outpul 1o conseculive lines of your terminal? CURSOR CONTROL al-
lows your computer fo move the cursor anywhere on Lhe screen. Add thal prolessional
touch to your displays by ulilizing masking techniques. Funclions included are; lelt,
right, up, down, left and right 20 spaces, home and erase page.

G RA F' x $590.05 KIT $69.95 ASSEMOLED

Open a whole new world te your oulpul. The graphical display capabilities of GRAFIX
create displays never belore possible on the HO.

§69.95 KIT 5$79.95 ASSEMBLED

allew you o

LOWER CASE ENTRY $28.88 ASSEMBLED

Now you can enler lower case characlers from the keyboard. A Shift Lock key allows
ihe keyboard !o operale as the standard HS® keyboard or o genorate upper and lower
case depending upan the Shillt key as per a normal typewrilor

LOWER CASE DISPLAY $34.77 ASSEMBLED

Lower case capabilities greally improve readabilily on terminals moditied far 24 lines,

KEY CA PS §12.50 SET 4 ARROWS $1.00

These qualily contour key caps have moldoed-in alphanumer ics. For thal professional feel

Full Six Month Warranty — 24 Line Compatible

NORTHWEST COMPUTER SERVICES, INC.
8503 N.E. 30th Ave.
Vancouver, WA 98665
(206) 573-8381

*HY is a registered tradomark of Heath Co. MASTER CARD and VISA welcoma.
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If the meaning is not obvious, the player is asked to
clarify, and the new input is added to the old to produce a
complete sentence. This can go on indefinitely:

>OPEN

Open what?

>DOOR

Which door do you mean?
>THE TRAP DOOR

For more details on the Zork parser and internal struc-
ture, see “"Zork: A Computerized Fantasy Simulation
Game,"” by P David Lebling, Marc S Blank, and Timothy
A Anderson, in IEEE Computer, April, 1979.

On the negative side, having a clever parser means that
the player may expect almost any concept to be
understood. Unfortunately, only a small number of con-
cepts can be implemented given the available space.

Some concepts that Zork does implement are:

® Properties: Objects can have properties or attributes,
some of them changeable. Lamps can be on or off,
treasures valuable or worthless, villains fighting-mad or
peaceful. Some of these properties never change; a con-
tainer is always a container, for example. But other pro-
perties can change; for example, some containers may be
opened and closed at will.

® Containment: Objects may have contents. Bottles can
contain water and be open or closed. Some objects are
transparent. Some objects must be unlocked before they
can be opened. The capacity of an object is limited. (For
example, a paper bag won't hold as much as a bucket.)
® Weight: Objects have weight. A solid gold coffin
weighs a lot more than a newspaper. The amount a
player can carry depends on the total number of objects
carried and on the total weight of the objects and their
contents.

® Position: An object may be in, on, or under another
object.

® Vehicles: The player may be in a vehicle which is
traveling through the locations in the game. In addition
to the player, the vehicle may have other contents
distinct from the player’s belongings and the “contents”
of the location.

® Time: Game events may be scheduled to happen at ar-
bitrary future times. Time-bombs may go off, matches
burn out, lanterns grow dimmer, and so on,

® Actors: Actors are other characters who have roles in
the game. They may fight or choose not to. They may
speak to the player or be spoken to. They may move
around or stay in a particular place.

® Fighting: The player may engage in combat with other
inhabitants of the game. He may be wounded (affecting
his ability to carry heavy loads), or he may kill his oppo-
nent and retrieve the opponent’s weapon.

Every object in Zork has a pointer to its location
(which may be “nowhere”), which is its parent; a pointer
to the next object in the same location, which is its sib-
ling; and a pointer to its first contents, which is its first
child. Thus, a container points to its contents, and the
contents point back to it.

One result of this implementation is that an object can

Circle 113 on inquiry card. e



Thousands of SoftwareHows™users agree — SoftwareHows
products set a new standard of excellence for solution-oriented
software. Instant installation for your system, powerful “word VersaSort™
processing-like'’ editing facilities and consistent operating
features make this SolutionWare™ the only serious choice for
your needs.

Why settle for a piece e
when you can have ™" eete

the whole pie?!

At last! An integrated system of business
software ideal for you!

How often have you purchased software

only to be disappointed by its features or Cost 5ol ‘ -
frus):rated by ﬂ!l’:;:libi“t}' zithedifierent AccountinSERERENY 8l ' Oder [ 0 iy rderhish
programs to work together? Are you tired - A
of entering the same data into your Pur-
chase Ordering System when a part is or-
dered, into Inventory when itarrives, Payables
when it's invoiced and General Ledger when
it's paid for? Can you easily link your Account-
ing Data Base with your word processing software
to create personalized letters, reports, notices and
announcements?* Does your Point of Sale, Order
Entry software also save a keyed file which may later
be Sorted for over 60 customer characteristics and used
to generate personalized sales literature?

If you don't like your answers to these questions, your accounting

software is costing you money!

The Data Base Integration™ System from SoftwareHows" does all
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be in only one place at one time. Things like water, which
can potentially be infinitely finely divided, are difficult to
implement in Zork for this reason. Consequently Zork
has two “water” objects; one for water in general (flow-
ing in streams, filling reservoirs, leaking from pipes) and
one for water in the player’s possession (in a bottle, for
example). In handling water, the general sort always
eventually ends up as the specific sort, and exceptions
aren't tolerated:

>FILL BOTTLE WITH WATER
The bottle is now full of water,
>POUR WATER

The water spills to the ground and evaporates.

Another aspect of containment involves problems of
weight and capacity. The weight of an object must
always be the sum of its own weight and the weight of its
contents, Naturally, each of the contained objects has its
weight calculated the same way. On the other hand, the
volume of an object is filled only by the size of the objects
directly in it.

LOOK
You are in the magic boat,
The magic boat contains:
A shovel,
A lamp.
A solid-gold coffin.
The solid-gold coffin contains:
A brown sack.
The brown sack contains:
A lunch.
A clove of garlic.

Of course, containers have other properties. They can
be open or closed, opaque or transparent, locked or
unlocked.

>INVENTORY
You are carrying:
A glass bottle.
The glass bottle contains:
A quantity of water.
>DRINK WATER
I can't reach the quantity of water.
>OPEN BOTTLE
Opened.
>DRINK WATER
Thank you very much. I was rather thirsty.

The concept of a surface is implemented as a special
kind of containment. Objects which have surfaces on
which other objects may sit are actually containers with
an additional property of “surfaceness.”

Vehicles are an even more specialized case of con-
tainers. A vehicle has a property called the action proper-
ty that is allowed a chance to give special handling to any
input of the player. For example, a spaceship vehicle
might want to restrict the player’s movement during the
acceleration phase of a flight or prevent him from taking
objects that are outside the ship.

Possibly the most useful concept in Zork is that of
time. An arbitrary event may be scheduled to occur at an

Circle 115 on inquiry card, =g



WINS BOTH WORLD AND NORTH AMERICAN
MICROCOMPUTER CHAMPIONSHIPS!

The same engineers who helped win the “First World Microcomputer Chess
Championships” in London, England and the “Figst Official North American
Microcomputer Chess Championship in San Jose, California, proudly intro-
duce Fidelity's newest Microcomputer bridge product...

7 HneLTY
HLECTAONIS

LONDON, ENGLAND
September 4. 5.6
1980

SAN JOSE, CALIFORNIA
September 5,6, 7

Voice Bridge.”, ™.
Challenger” is skillfully
engineered and =
programmed ta'be a worthy
partner or opponent. In fact,
if you're alone, Challenger®
will bid and play the other
threehands...you'll have a
computer as your partner and

two computer opponents! 0=
Challenger™ will also play one,
two, or even all four hands Many outstanding features include: an optic scanner
if you wish. that quickly reads custom coded playing cards; optional
Voice Bridge Challenger® random dealing of hands without using the cards and
clearly and audibly announces scanner; indicators showing the Dealer and
all bids and plays, using vulnerability; reviews of the bidding and of the last trick;
accepted bridge terminology. automatic replay by the Computer of a deal you have just
Challenger's® bidding is based primarily on Standard completed (making it easy for you to play duplicate
American, also includes some aspects of such European bridge against the Computer), and instant response. And
systems as ACOL, and makes use of up to nine it even keeps score!’ ‘e
well-known conventions. During the play of the hand, it Voice Bridge Challenger®...a great bridge-playing
forms and executes a plan of action much like a companion for the beginner or bridge enthusiast.
human player. Available at fine stores everywhere.

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

Quality made in US A &

ﬁFIDELITY ELECTRONICS, LTD. v sonstrin s iiorioa i



arbitrary time in the future: for example, the discharging
of the batteries in a lantern is controlled in this way.

Introducing time also introduces some problems. If an
event is scheduled, the circumstances under which it is
valid must be coded into it, Otherwise, the behavior of
the game can appear nonsensical. Suppose the player
lights the fuse on some dynamite. If he sticks around, he
will be blown to smithereens, He runs away, only to find
that the dynamite has apparently followed him. He still
gets blown up because, when the explosion happens, the
program doesn’t check to see if he is still there.

One method of dealing with players who are “killed” in
Zork is to resurrect them in a forest. In an early version
of Zork, it was possible to be killed by the collapse of an
unstable room. Due to carelessness with scheduling such
a collapse, 50,000 pounds of rock might fall on your head
during a stroll down a forest path. Meteors, no doubt.

In an effort to introduce a little more randomness into
what was at one time a deterministic game, we added
fighting. The player was allowed to attack any of the
monsters or other characters he encountered during his
travels, The scheme we implemented is conceptually sim-
ple. There is a range of possible outcomes for any attack,
either by the player on a villain or vice versa. You can be
killed outright, knocked unconscious, wounded, wound-
ed seriously, staggered, or you can have your weapon
knocked from your hand.

The villain, each time it is his turn to riposte, has the
option of parrying or turning and running (if he is not
limited to one room, as the troll is). Some weapons are
better against certain opponents than others. The relative
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strengths of pIayer and opponent figure into the outcome
as well (the ﬂayer s strength is a function of health and
progress in the game). The results are a selection of ap-
propriate messages describing the fight as it progresses.

>KILL THIEF WITH SWORD

Clang! Crash! The thief parries.

>AGAIN

The thief receives a deep gash on his side.

>KILL

The thief slowly approaches, strikes like a snake, and
leaves you wounded.

>ATTACK

The thief is disarmed by a subtle feint past his guard. The
robber, somewhat surprised at this turn of events, nimbly
retrieves his stiletto,

>KILL THIEF

A good stroke! Blood wells down the thief's leg. You
evidently frightened the robber. He flees, but the contents
of his bag fall to the floor.

Well, he may live to fight another day, but you
recovered some of his booty. Fighting in Zork is pretty
primitive when compared to real life or even to a “melee”
in the popular game Dungeons and Dragons. You could
make combat more elaborate, and in fact there are CFS
games that have gone in that direction, producing quite
realistic “hack and slash” games.

Possibly, the most enjoyable aspect of writing Zork
was designing the other characters the player may en-
counter. Zork contains various other actors, including a
troll, a thief, a wizard, various monsters and friendly
gnomes, and a beautiful princess, Some of these are pret-
ty simple. The troll is basically an obstacle. He doesn't
move but merely bars the way and must be defeated by
force of arms.

The thief, on the other hand, is embodied by a complex
program. After a while, he begins to take on a personali-
ty of his own: the slightly down-at-the-heels younger son
of a noble family, perhaps. He is cultivated but has a
rather nasty sense of humor. For example, his idea of fun
is to foul up the standard Adventure maze-mapping
technique of identifying rooms by dropping objects in
them. When he finds a player doing that, he will wander
ar}?l.]md switching objects, no doubt chuckling all the
while:

You are in a maze of twisty little passages, all alike.
>DROP KNIFE

Dropped.

In the distance, you hear a voice saying, “My, I wonder
what this fine rope is doing here?”

Some actions of the thief are motivated by the charac-
terization; he is unlikely to kill you during a fight if he
knocks your weapon out of your hand—too well bred.
On the other hand, maybe his thiefly reflexes will get the
better of him . ... Many of the thief's actions are
motivated by simple probability. There is a certain
chance he will stop in any room while roaming around, a
certain probability that he will steal any particular object
(high for treasures, of course), and a probability that he
will decide to attack the player. His behavior, nonethe-
less, can seem very realistic: Sometimes he seems to dog
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the player, who no sooner finds a treasure than the thief
filches it.

There is a rich range of possibilities in producing games
in which characters in the story (other than the player)
act more like real people and less like monsters or one-
dimensional villains. But the simulation of human
behavior is still an unsolved problem in the field of ar-
tificial intelligence. The best approximations to date have
been the classic simulations of a nondirective
psychotherapist (Weizenbaum'’s Eliza) and of a psychotic
paranoid (Colby's Parry). But even they would not make
very interesting characters in a story. (These two curious
beings actually met once, as recorded in “Parry En-
counters the Doctor” by Vinton Cerf, in Datamation, Ju-
ly 1973.)

There are other, more mundane areas in which Zork
could be extended. For example, take a simple concept
like clothing. If the player can reference his clothing (or
even a magic ring he might be wearing) some interesting
questions arise. Is there a distinction between wearing
something and carrying something? Probably, because
when the player says “drop all,” he probably doesn't
mean to include his clothes. Also, the existence of clothes
probably means the definition of many parts of the body.
You could take this to extremes:

>INVENTORY

You are empty-handed.

You are wearing a diamond ring on your right index
finger,

You are wearing bells on your toes.

You are wearing a coonskin cap on your head.

Of course, if you implement clothes, there might as well
be pockets, and backpacks, and other “different” sorts of
containers. It would have to be defined whether the
player can reference things inside them (what if the flap
of the backpack is closed, for example?). What happens if
he falls into a lake? Do the clothes drag him down? What
about wearing a suit of armor? Clothes probably need a
weight or need to produce a fatigue effect on the player.

The mention of falling into a lake brings up another
possible extension to Zork. Currently players aren't
allowed to swim. One reason was to avoid the problems
associated with the player's belongings dragging him
under. Another is the question of what happens to his
belongings. Do they get wet? If so, do they ever dry out
again? What about wet matches (to give one example)? Is
wet paper still burnable? How long can the player swim?
Can he hold his breath and swim underwater? There are
any number of questions that have to be considered if
such a feature is to be implemented.

Even the addition of a run-of-the-mill object can pro-
duce complications. In early versions of Zork, the troll's
axe disappeared when he was killed. We finally decided
to let the player recover it, as advances in Zork weapons
technology removed the reason for destroying it. Un-
fortunately, we didn't think it through. One of our best
play testers, on hearing that “you can finally get the axe,”
immediately said, “Great, I'm going to go up to the forest
and chop down some trees.” Oops. We never thought of
that, not to mention using the axe to chop through doors,
split timbers, and any number of other commonplace
uses for something we were thinking of strictly as a
weapon.

Circle 118 on inquiry card.



When You Have To
Face A Deadline

o e . &
- = s s = = 3 S =
- i ¢ g - Je=r — \ 4 ‘ e S
- "t e . o - = T
) gt = e e :
y A

r Yourself Wlth
Pascal/MT+®

From

=== /T Micro SYSTEMS\ @)

1562 Kings Cross Drive
Cardiff, California 92007 (714) 753-4856

We ship on 8" single density and 5-1/4" North Star single density.
Other formats available. Ask us.

CP/M 15 a reqistered tademark of Digital Research MPiM is a trademark of Digital Research Pascal/MT+ is a registered trademark of MT Micro Syst

Circle 119 on inquiry card.




The authors of Zork have thought about several possi-
ble extensions to the Zork parser. One that has come up
many times is to add adverbs. A player should be able to
do the following:

>GO NORTH QUIETLY
You sneak past a sleeping lion who sniffs but doesn't
wake up.

The problem is to think of reasons why you would not do
everything “quietly,” “carefully,” or whatever. Perhaps
there should be time and fatigue penalties for doing
things in a nonstandard way:

>SEARCH WALL CAREFULLY

This would take a long time (and all the while the lamp is
burning down), possibly tiring the player out. To be fair
to the player, he should not need to search every wall
carefully, or walk quietly everywhere. There should be
reasonable clues or hints as to why and where he should
do such things.

This long discussion of the problems of extending Zork
is not intended to scare anyone (including the authors of
the game). The idea is to show that apparently simple ex-
tensions to the game have their nonobvious ramifica-
tions. Of course, it would be simple to ignore them, but
we think that the authors of a game should play fair with
the players. Just as it's disappointing to see the wires
holding up Flash Gordon's spaceship, it's disappointing
to see:
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>PUT RING ON FINGER
I don't know the word ‘finger’,

We authors would hardly claim that Zork is perfect in
this respect, but we have made an effort in that direction.
When we add something new, we try to think of how the
player might try to use it and what verbs he might try to
apply to it. Within the space available, we've tried to put
most of those things in.

All the CFS games that [ have encountered are similar
in one major respect: they are about problem solving and
the acquisition of treasure. This is probably because a
structure containing problems and rewards is obvious
and easy to implement.

It is possible to imagine games in which the goals are
different. Some programmers in southern California have
designed a game in which the moral choices the player
makes have a significant impact on the game. For exam-
ple, does the player give an old man some water? Similar-
ly, the problem-solving idea could be shifted into
something closer to scientific research. The player could
be introduced into an environment where he performs ex-
periments, ponders the results, and ultimately gains
understanding and control of that environment,

Innovations in form as well as content are possible.
There are already CFS games that try to give the player a
graphic view of his surroundings. As microcomputer
technology advances, this will become more common,
and the renditions will achieve higher quality: it will be
technically feasible to have a CFS game “illustrated” by
Frank Frazetta or Jeff Jones. On the other hand, the
player’s imagination probably has a more detailed picture
of the Great Underground Empire than could ever be
drawn. I can even recall discussions among the game's
implementors over who should play the thief in the
movie version.

Another area where experimentation is going on is that
of multiplayer CFS games. Each player (possibly not even
aware how many others are playing) would see only his
own view of the territory. He would be notified when
other players enter or leave the room, and could talk to
them. There was briefly a multiplayer version of the
PDP-10 Zork several years ago, and today there is a
“Multiple User Dungeon” at Essex University in England.

There are major problems, however, One is producing
problems that are compatible with different numbers of
players (from one to, say, a dozen). If it takes five players
to solve a problem (one to hold the light bulb and four to
turn the ladder?), what happens if only two people are
playing? The other problem, as far as the microcomputer
owner is concerned, is that few can afford an unlimited
number of machines or even video monitors to accom-
modate so many players.

CFS games as an art form can continue to grow as long
as their medium continues to grow. Zork is already con-
stricted by the size of today’s microprocessors (it was
large even on the PDP-10), but the new generations of
16- and 32-bit machines offer the opportunity of enor-
mous further growth. The possibilities of new concepts,
new milieux, and new purposes are enormous. We would
like to think that it will not be long before authors view
such scenarios as just another medium of expression. I
find the prospect exciting because I enjoy playing CFS
games as much as writing them.m
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- R
® b

PDP 1103SE — LS| 11/2 CPU, 64KB Memory, power LSI 11/2 CPU card with 64K Byte

supply, KEV 11 in 8 slot rack mountable chassis. $2695  Memory. $1095

1 Megabyte RX02 Floppy Disk
Cl1 1103LK — LSI 11/2 CPU, 64KB Memory, power supply, System. $3045
KEV 11 in 16 slot rack mountable chassis. $2750 RT11 V4 Operating System. $1085

Cl-11/23 AC — LSI 11/23 CPU, MMU, 256KB Memory, RSX11M Operating System. $3250
power supply, in 16 slot rack mountable chassis. $6895 VT100AA Video Terminal. $1795

e Chrislin Industries, Inc.

Computer Products Division
31352 Via Colinas ® Westlake Village, CA 91362 ¢ 213-991-2254

DEC. LSI, PDP. are Trademarks of Digital Equipment Corp
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Today one doliar buys
/:of a business phone call.




Today one dollar buys
6':readers who actually see
your sales message.

As your selling dollar buys
less and less, it pays more and
more to advertise in
McGraw-Hill magazines.

As prices keep going up and up,
McGraw-Hill magazines help 10.8 million
decision-makers keep costs down.

For example, Chemical Week told
chemical processing managers and pro-
fessionals how exports credits could
lower their debt-servicing costs. And
Engmeering News-Record showed the
construction industry how to cope with
the destructive effects of the 1981 federal
budget.

By helping 10.8 million readers solve
their inflation problems, we help you
solve yours.

‘Today, the price of reaching one
potential customer in McGraw-Hill
magazines is only 16¢.! This compares to
a cost of $6.07 for sending a business let-
ter,2 over $3.50 for a business phone call,?
and an in-person sales call which, believe
it or not, now costs $137.02.4

In times like these, when everything
costs more, you may be tempted to
spend less on your advertising budget.
But our Laboratory of Advertising Per-
formance (LAP) Report #5262 demon-
strates that “Industrial companies that
maintained or increased their advertising
expenditure during the 1974-75 recession
enjoyed higher sales growth than those
that cut advertising.” Write 1221 Avenue
of the Americas, New York, N.Y.10020
for LAP Report #5262 today. And let us
help you make your advertising more
efficient, as the price of all other selling
tools becomes more expensive.

'One reader-noted impression in the average MeGraw-Hill publication.
The Dartnell Institute of Business Research, 7 Telephone Marketing”
by Murray Roman, P 87, McGraw-Hill 1976. *Laboratory of Advertising
Performance Report #8013.5, MeGraw-Hill Research.

McGraw-Hill Magazines

I

With inflation,
we're an even better buy.




Character Variation in
Role-Playing Games

Editor's Note: This issue is concerned
with Adventure and its variants. Some
Adventure enthusiasts will claim that
games like Automated Simulations’
Morloc's Tower (see a review of this game
on page 84) are not really Adventures. To
see that this is rightly so, contrast this arti-
cle by Jon Freeman, creative director for
Automated Simulations, with the Adven-
ture article, "On the Road to Adventure,”
by Bob Liddil (page 158).

But this is not to say that the Dunjon-
quest games and an increasing number like
them are not “as good as’ the more conven-
tional command-and-answer Adventure
games. Rather, they emphasize a different
set of values that capture the player's im-
agination in another, equally engaging
way. Players of Dungeons and Dragons
and other role-playing games will find a lot
of the Dungeons and Dragons philosophy
used in Automated Simulations’ Dunjon-
quest games. Unlike Dungeons and
Dragons, however, computer-aided games
of this sort have the advantage of running
in real time. A fight that could take 15
minutes to resolve in Dungeons and
Dragons will only take 10 seconds to
resolve with these games, so you'd better be

The peculiar attraction of
Dungeons and Dragons, Tunnels and
Trolls, Traveller, and other similar
games stems, | believe, from two
things: open-endedness and role-
playing. Anything can happen: as a
player in such a game, you may be at-
tacked by 1,000 goblins or a jealous
lover, contract a disease, acquire a
new suit of armor, or inherit one hun-
dred dollars—er, gold pieces. Any-
thing can be done, from fighting a
dragon to begging a wizard's forgive-
ness, from besieging a castle to kiss-
ing a frog. And it never stops, except
temporarily: there is no final victory,
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Jon Freeman
Automated Simulations Inc
1988 Leghorn St
Mountain View CA 94043

There is no role-playing
in games of the Adven-
ture/Zork family.

no point to playing except playing,
and no ultimate aim except the con-
tinuing development of your “char-
acter”—the alter ego who stalks the
imagined landscape in your stead.

Even microcomputers in a fraction
of a second can make complicated
calculations that would take a
Dungeons and Dragons referee
minutes of page-turning and piles of
charts. However, no computer games
can handle all the aspects alluded to
above as well as the best-run noncom-
puter games, Computer-based games
can therefore be grouped according to
which aspects they emphasize and
which they ignore.

There is no real role-playing, for
instance, in the Adventure/Zork fam-
ily: the protagonist is just you in a
strange setting. Games of that sort
concentrate on the perceived open-
endedness of action: not only is
there a multitude of command op-
tions available (typically far more
than Dunjonquest's eighteen or so),
but also they are not made known to
you except by trial and error. It can
be quite challenging to find the right
key, the right moment, and the right
command necessary to insert it in the
right lock; but once you do, the door
will open—always. Thus, a game like
Adventure is really a puzzle that,
once solved, is without further in-
terest.

Character Variation in
Dunjonquest

The Dunjonquest series employs a
different approach. For one thing, sit-
uations are primarily defined graph-
ically, not textually: you see the situ-
ation rather than just being told
about it. More to our present pur-
pose, while some Dunjonquest
games, like Morloc's Tower, have a
specific object (finding and slaying
the mad and elusive wizard Morloc),
there is an open-endedness of result in
all of them on the micro level (if
you'll excuse a small pun). Generally
speaking, there are no ‘right”
answers; the outcome of events is
probabilistic, not predetermined.

Brian Hammerhand, the assigned
alter ego/protagonist of Morloc’s
Tower and The Datestones of Ryn,
can, for example, slay a dire wolf
nine times out of ten, but on any par-
ticular occasion he may survive the
encounter unscratched, or limp away
badly mauled and out of breath—and
there is also that tenth time.
Moreover, the exact outcome of any
encounter depends both on the tactics
you choose and on the specific traits
of your surrogate character. The ex-
perience is different every time you
play and quite different with each
new character you take on your
adventure. You are role-playing: get-
ting outside youself and into the skin
of another (albeit imaginary) being.

In The Temple of Apshai, Hellfire
Warrior, The Cliffs of Tyyr, and
others in the Dunjonquest series, six
traits or attributes are used to
distinguish Samson the Strong from
Cugel the Clever, and Dorgon the



The unique
and valuable
components of the MicroAce

The MicroAce is not just another personal
computer. Quite apart from its exceptionally low
price, the MicroAce has two uniquely advanced
components; the powerful BASIC interpreter, and
the simple teach yourself BASIC manual.
The unique versatile BASIC interpreter offers
remarkable programming advantages:
® Unique ‘one-touch’ key word entry: the
MicroAce eliminates a great deal of
tiresome typing. Key words (RUN, PRINT,
LIST, etc.) have their own single-key entry.

® Unigue syntax check. Only lines with correct
syntax are accepted into programs. A cursor
identifies errors immediately. This prevents
entry of long and complicated programs with
faults only discovered when you try 10 run
them.

® Excellent string-handling capability — takes up

to 26 string variables of any length. All strings

can undergo all relational tests (e.qg.

comparison). The MicroAce also has string

input o request a line of text when

necessary. Strings do not need to be

dimensioned.

Up to 26 single dimension arrays.

FOR/NEXT loops nested up 26,

Variable names of any length.

BASIC language also handles full Boolean

arithmetic, conditional expressions, etc.

Exceptionally powerful edit facilities,

modification of existing program lines.

® Randomise function, useful for games and
secrel codes, as well as more serious
applications

® Timer under program control.

L ]

allows

A Micr

micmﬁco_.l

b 48

The

@® PEEK and POKE enable entry of machine code
instructions, USR causes jump to a user's
machine language sub-routine.

® High-resolution graphics with 22 standard
graphic symbaols.
® All characters printable in reverse under

program control.
® Lines of unlimited length.

‘Excellent value’ indeed!

For just $149.00 (excluding handling charge) you
get everything you need to build a personal
computer at home... PCB, with IC sockets for all
ICs; case; leads for direct connection to a cassetle
recorder and television (black and white or color);
everything!

Yet the MicroAce really is a complete, powerful,
full-facility computer, matching or surpassing other
personal computers at several times the price.

The MicroAce is programmed in BASIC, and you
can use it to do quite literally anything, from playing
chess to managing a business.

The MicroAce is pleasantly straightforward to
assemble, using a fine-tipped soldering iron. It
immediately proves what a good job you've done:
connect it to your TV ... link it 10 the mains adaptor

. and you're ready to go.

Fewer chips, compact design,
volume production-more power
per Dollar!

The MicroAce owes its remarkable low price to its
remarkable design: the whole system is packed on
to fewer, newer, more powerful and advanced LS|
chips. A single SUPER ROM, for instance, contains
the BASIC interpreter, the character set, operating
system, and monitor. And the MicroAce 1K byte

Licenced by Sinclair Research Lid.

ocomputer
for everyone at

- a new generation of

miniature computers

A COMPLETE COMPUTER
for $149.00 for 1K Kit

Post and Packing FREE
{Add 6% Tax for Shipments inside California)

RAM (expandable to 2K on board) is roughly
equivalent to 4K bytes in a conventional computer
typically storing 100 lines of BASIC. (Key words
occupy only a single byte.)
The display shows 32 characters by 24 lines.
And Benchmark tests show that the MicroAce is
faster than all other personal computers.
No other personal computer offers this unique
combination of high capabhility and low price.

The MicroAce teach-yourself
BASIC manual.

If the features of the BASIC interpreter mean
little to you-don't worry. They're all explained in the
specially-written book free with every kit! The book
makes learning easy, exciting and enjoyable, and
represents a complete course in  BASIC
programming-from first principles to complex
programs. (Available separately-purchase price
refunded if you buy a MicroAce later.)

A hardware manual is also included with every kit.

The MicroAce Kit:
$149.00 with IK COMPLETE
$169.00 with 2K

Demand for the MicroAce is very high: use the
coupon to order today for the earliest possible
delivery. All orders will be despatched in strict
rotation. If you are unsuccessful in constructing
your kit, we will repair it for a fee of $20.00, post and
packing FREE. Of course, you may return your
MicroAce as received within 14 days for a full
refund. We want you to be satisfied beyond all
doubt and we have no doubt that you will be.

ZB0 A microprocessor Sockets for
chip, widely recognised TV, cassette
as the best ever made. recorder, contains...
power
Expansion supply.
Connector TV SUPER
modulatar ROM @

Rugged,
flush,
Keyboard

Circle 122 on inquiry card.

Your MicroAce kit

® Printed circuit board, with

IC sockets for all ICs

Complete components set,

including all 1Cs-all

manufactured by selected

world-leading suppliers.

® New rugged keyboard,
touch-sensitive, wipe-clean.

® Ready-moulded case.

® |eads and plugs for

and cassette recorder.
and LOADed on to a

® Mains adaptor of 600 mA
at 9VDC nominal
unregulated.

® FREE course in BASIC

programming and user

manual.

JOIN THE REVOLUTION - DON'T GET LEFT

BEHIND - ORDER YOUR MICRO ACE NOW!!

I D N A G D N D O I BN .
Send Check, Money Order or quote your Credit Card No. to:
MicroAce 1348 East Edinger, Santa Ana, California, Zip Code 92705,
I or phone (714) 547 2526 quoting your Credit Card Number.

Unit Price TOTAL

l Ouantity Description Amex.
MicroAce Kit 1K | $149.00 Diners
connection to domestic TV l MicroAce Kit 2K | $169.00 :"IT;C:\,-' Ordicr
{Programs can be SAVEd l Manual $10.00 tﬂ.asmr Charge
158
portable cassette recorder.) l : 1_K _Upgra_de '_(n i Card No.
Eg:jpg%n;_s;;mdr! California TOTAL
l Exp. Date
Name
l Address
City State Zip
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Still
pmgramming

g g n ._ di
idaas by ansWehﬁ‘g
- PEARL's prompts. PEARL

Join the hundreds who

use PEARL to create -
error-free code automatically.
interested? Need more
information? Visit your
nearest microcomputer
dealer or call CPU today.

CPU International
P.O. Box 12892
Salem, Oregon 97309
(503) 370-8653
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Dolt from either. Three traits (ego,
intelligence, and intuition) cover the
mental aspects of a character, and
three traits (dexterity, strength, and
constitution) cover the physical at-
tributes. Each of these is assigned a
number (randomly, if the program is
creating the character) from a low of
3 to a high of 18—the equivalent of
rolling three six-sided dice, which is
how such characters are normally
created in games like Dungeons and
Dragons. (This commonality allows
you to bring characters from “out-
side” into the Dunjonquest world.)

The numerical valuation permits
the use of charts and tables, or com-
puter calculations, to affect or resolve
outcomes during the course of the
adventure. It also permits 16° =
16,777,216 different characters,
which is enough to allow all the
variation you could ask for if the
system is set up to handle it.

Dexterity and Constitution

In the Dunjonquest systems,
character variation affects the game
in many ways. For instance, in any
round of combat between an adven-
turer (you and your character) and a
monster (dragon, troll, goblin, com-
mon thug, etc), there is a chance the
character will strike the monster with
his sword, and a separate chance that
the monster will strike the adventurer
with his teeth/claws/club/bad
breath. Dexterity, representing a
combination of reflexes, coordina-
tion, speed, etc, interacts with the
adventurer’s choice of weapons in a
complex way to modify those combat
probabilities.

Simply put, with a dexterity of 4,
Cleavon the Clumsy has trouble
keeping his shield out of his own
way; he spends much of his time
futilely slicing the air and is an easy
target for attacking monsters. In con-
trast, Flash Farrad (dexterity 17) will
hit his opponent far more often and
will block more blows with his shield.
Reasonably enough, since Farrad is
better at hitting where he aims, his
advantage over Cleavon extends to
the amount of damage he is likely to
do (but other factors — size of the
weapon and strength of the sword
arm — enter in; see the following).

Constitution, a measure of health
and endurance, is perhaps the single
most important trait, since it
represents specifically the number of
points of damage a character can sus-

tain before dying. A monster must do
exactly three times as much damage
to Steel Strongheart (constitution 18)
to kill him as it would take to do in
poor Ferdinand the Frail (constitution
6). (In fact, Ferdinand is too sickly to
pass muster in the Dunjonquest
character-generation sequence, which
rejects hopelessly inferior characters.)
Furthermore, Ferdinand will tire
(from moving or fighting) three times
as fast as Steel. Since fatigued
characters must rest or risk falling
easy prey to monsters through sheer
exhaustion, even running away can
be hazardous to unhealthy adven-
turers.

Strength and Ego

Strength measures how strong the
character is and affects damage done
in combat both directly and indirect-
ly. Heavier weapons do potentially
more damage, but not all characters
can wield even a broadsword, and
only the strongest can manage a
hand-and-a-half sword one-handed.
More directly, the nominal damage
(obtained by a random “die roll” itself
affected by dexterity and other fac-
tors) done by the adventurer to the
monster he is fighting is multiplied by
one-tenth the strength value to deter-
mine the gross damage done. On a
“roll” that yields a nominal damage
of five points, Nerdley the Not-so-
Strong (strength 8) actually does only
5 x .8 = 4 points of damage, while
Manfred the Mighty (strength 16)
would receive 5 x 1.6 = 8 points of
damage out of the same swing of a
sword. Strength is also part of the
complex algorithm used to calculate
fatigue, which is, in part, related to
the ratio between the amount of
weight an adventurer is carrying at
any moment and the square of his
strength. Stronger characters can
manage heavier armor and more
treasures without strain.

Ego is a measure of mental
toughness and willpower. In part, it
expresses the differing reactions of
people to stress: in a bad situation,
Casper Milquetoast (ego 3) gives up,
while Darvon the Determined (ego
16) redoubles his efforts. This
translates into an increase (for Dar-
von) or decrease (for Casper) in the
probability that either will strike the
monster he is fighting; the value of
the increase/decrease is dependent on
the extent of their injuries.

In Dunjonquest games in which the



LIMITED
EDITION

Offered for the first time, Volumes Il and
III of BYTE back issues, packed with articles
by your favorite authors, are a real
collector’s item. Volume II contains issues
from January ‘77 thru December '77 and
Volume III contains issues from January '78
thru December ‘78. Each volume is priced at
$100.

These gold embossed, hard-cover volumes
are individually numbered with only 100 sets
available. Orders will be handled on a first-
come, first-served basis. Based on our quick
sell-out of Volume I, we know that this
limited offer will sell rapidly. So fill out the
coupon below and rush your order to BYTE
BOOKS today.

1 Volume II Parts 1 and 2 (Jan '77 thru Dec '77) $100.00

[J Volume I1I Parts 1 and 2 (Jan '78) $100.00 BU]’[
[] Check enclosed for _______ B[][IHE

[1 Bill Bank Americard/Visa [ Bill Master Charge

Card No. Exp. Date

Name (please print)

Address

W/
o
A H M C.il TOLL FREE: 800-258-5420
or

Mail to: BYTE Books, Inc.
70 Main Street
Peterborough N.H. 03458




protagonist is a magician, ego affects
the power of a spell much the same
way strength modifies a physical at-
tack. In all games, ego is added to in-
telligence to determine the success of
a character’s attempt to parley with a
monster. Finally, it interacts with in-
telligence in a more complex way to
affect a character’s ability to bargain
in the Inn, Apothecary, and Magic
Shoppe.

Intelligence and Intuition
Intelligence in Dunjonquest is
limited to the“left-brain” powers of
logical reasoning and verbal expres-
sion. Since it most closely represents
that quality brought to bear on the
game by you, the player, the
character’s intelligence affects play

less than any other attribute. It helps
or harms the ordinary adventurer
chiefly in his negotiations with
monsters or the Innkeeper and com-
pany, and it controls the complexity
of spells used.

The final attribute, intuition, is the
complement of intelligence: it covers
real and imagined“right-brain”func-
tions like spacial perception, ESP,
and luck. The probability of finding
secret doors, traps, and monsters
lurking in the next room is directly
dependent on the attribute of intui-
tion. Poul the Perceptive (intuition
15) finds secret doors with ease; Igor
the Insensitive (intuition 5) finds traps
only by falling into them.

All six attributes can be subtly and,
to the player, often invisibly affected

by potions and magical devices,
enhanced by experience, or decreased
by “undead” monsters like spectres,
shades, and such. In fact, by means of
the subtle but significant effects of in-
cremental alterations in each at-
tribute, the speed and power of a
computer allow for more meaningful
variation in [and more objective
evaluation of . ... GW] individual
characters than would any noncom-
puter role-playing game yet pub-
lished. Since monsters are even more
complicated and individualized than
adventurers, the variety of possible
events and outcomes is truly mind-
boggling. Once the hard-core fantasy
enthusiasts realize this, even the
referees may trade in their charts and
tables for microcomputers. ®

SciTronics introduces the first small computer based power monitor . . .

<" ENERGY WATTCHER™

Now have your computer continuously measure, calculate and record your
power consumption and cost. Receive energy reports every minute, 15 minute,
hour, day and month period.

e Compatible with Remote Controller & Real Time
Clock for complete Energy Management System.
® |nexpensive—only $295.

® Available for TRS-80-I, Apple Il & S-100
computers.

* Easy installation clip-on probes supplied.
* Qualify for a 15% energy tax credit.

Remote Controller & Real Time Clock Available I" ' m

Have full computer control of up to 256 lights, appliances
and even wall switches without special wiring. The SciTronics
REMOTE CONTROLLER permits direct control of the inex-
pensive BSR remote line-carrier switches sold by Sears,
Radio Shack and many others.
* Controls all 256 BSR remote switches—not just 16
Hardware driven—requires minimal software
No ultrasonic link —prevents erractic operation
No BSR command module necessary
Real time, crystal controlled clock available

Remote switches not included
ENERGY WATTCHER
5-100 CONTROLLER BOARD
S-100 REAL TIME CLOCK BOARD
ENCASED CONTROLLER (TRS-80, Apple Il etc.)

ENCASED CONTROLLER &
REAL TIME CLOCK (TRS-80, Apple Il etc.)

APPLE 11 CLOCK BOARD

send check or  SCiTronics Inc.
money order to: 523 5 Clewell St, P.O. Box 5344
Bethlehem, PA 18015
(215) 8687220

Please list system with which you plan to use peripheral.
Master Charge and Visa accepted. PA residents add sales
tax. COD’s accepted.

The controller comes complete with full documentation, sample software
and is designed to work with most of the popular computers including
any 5-100 based system, TRS-80-1, Apple Il, Heath H8 and others.

Real time clocks are available for all of the above computer systems.
When used with the controller, true time scheduling is realized. All
clocks are crystal controlled and have battery backup for accurate and
reliable operation. Interrupts allow Foreground/Background operation
of two programs simultaneously. Clock data includes year, month,
date, day of week, hour, minute; and second

Applications:
* Make your entire home or apartment computer controlled
 Save energy by controlling lights & appliances
® Control security systems & alarms
Dealer Inquiries Invited
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SAVE &% APPLE®ond TRS- 80®

(“APEX” NEW DISK OPERATING ) NCWDUS 0V
A new enhanced NEWDOS for the TRS-80

SYSTEM FOR THE APPLE@ The most powerful Disk Operaring System f.or the TRS-80

Fully Professional DOS for the Apple Il. The resulr of rwo years of designed for the sophisricared user and professional program-
extensive development, APEX provides a complete program development mer who demands rhe ulfimare
and file management system. A comprehensive command set allows the NEWDOS5/80 is the planned upgrade from NEWDOS 2 1
user ro perforrn almost any imaginable disk operation Some of the features are
® Command stucture similar to CPM® and main frame systems. ® New BASIC commands for files with variable record
Conrains 20 command words. lengths up o 4095
® Eosy progrom inferface. Simple communicarions. ® Mix or march drives. Use 35, 40 or 80 rrack 5" disls
® Capable of handling 5 inch, 8 inch, and hard disks drives or 8" disk drives, or combo
® Sofery features to protect against accidenral dara loss. Fearures ® Securiry boor-up for BASIC or machine code cpplica-
include backup files, directory, read after-write & limir checks. fion programs
® 4 rimes faster than CPM®, ® New editing commands
® Auro default structure eliminares tedious typing by aurornarically ® Enhanced RENUMber thar allows relocation
sefting up command sfrings, file names, efc. ® Command chaining
® Functional on both single and multi-drive systems ® Device handling for routing ro disploy and prinrer
® Device handler structure for interfacing peripherals simulraneously
The APEX package includes all of the rools for o complere assembly ® DFG funcrion; siriking of D, F and G keys allows user o
language developmenr system. high speed two pass resident assembler enrer a mini-DOS withour disturbing program
and a powerful macro editor. e Compatible with NEWDOS & TRSDOS.
The complere APEX package with operorin% systerm, assembler, ediror ® Machine language Superzap/80 2.1 s
ond manuals, also includes utilities fo maintain files. utiliies ond enhanced debug and copy 149

FTWAR 3 -
APEX xpréELATED °6 A E579 Disk Drive Sale!
$ Complere with power supply
FOCAL™ $59 and chassis.
TF-3 Shugarr SA400 ... $339
VE Perrec FD200, 40 rrack ....... $379
SA ON APPLE Il 16K *TF 5 MPI B51, 40 frack . ... $369
FREE MEMORY UPGRADE KIT *TF 7 Micropolis 77 rrack ... $579
TO 48K WITH PURCHASE OF TDH-1 Dual Sided drive
APPLE Il 16K 35 mrack..... 5499
T ONLY)S 1 1 9 5 TF-3M Drive Sys 2 Shugon . $699
CTORT GrER l?IS)P:Sk Expansion System  npwDOSH
INTRODU Y = gt A0 e e - 9110
SAVE $300 Ts0Grophics| ¢ Zoos PO e U8 EBES
List $940 SoftCard oib 35 ack - it $1509
P interface 92K sagg Microconductor,
T $ *135mack DOS+ ..............§ 99 DoraBose Mgf
oneslialls TOTAL LISTPRICE. ... $1262  Mod . e 9249
55%'{1580 00 SPECIAL Mod Il .. ... 5099
LS| E |The Source.......... §1 PRICE 51 1 49 AJABusiness Pkg. ... $359
$ 6 49 Applesoftware.. $29.95 ONLY ... y Br;e S%urce oot ;:gg
SIC COMMIPIeT o oviiviin.
A Mol 19 e $60
MTI APPLE 8" DISK SYSTEM tevelll .............. %4949 Elecricpencil............. $150
*One SAB00R Floppy NEW
*1 Drive Chassis & Power Suppl
Dt Chosie § Foues Syopty 1439 || rasomackDIKDRVE 5490
. ouble Your Capac
Drives for any Microcomputer TF pact,
Does not include power supply & cabinet. -9 DUAL 80 TRACK DISK DRIVE 57 89
$282 FDQSO/. .................. 5359 Quadruple Your Capacity
.$279 S5AB00/801. 3 - -
42191002 o - 349 8" Floppy Disk Drive System

4 for Model |
Printers . e One SA801 Floppy
Genrpne779.......... $1088 KR g e NEWDOS 80
E:E:gg:g ;gg-i). sfggg ‘ L ® Cable & Adoprer
ano?gsxf?501 ............ 2;24: - .
spinm'ré'r'_ﬁf'_ffﬁ'.fi'_ﬁﬁif"52549 Daisy Wheel ... .... $1,779

INCORPORATED T '

3304 West MacArthur DISCOUNTED 4401 South Tamarac Parkway
Santa Anq, CA 92704  JetEX  Order Desk Only  FREIGHT FOB/FACTORY Denver, CO 90237

800-854-7222
(714) 9799923 TAD IRIN FREE CATALOGUE (303) 744-1778
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Pirate’s Adventure

A Short History

Time flies. The copyright date on
my game, Pirate's Adventure, reads
1978. It seems like yesterday, but it
has been two and a half years since I
started on my Adventures . . .

At the time I was working as a
systems programmer for Stromberg
Carlson when | was first introduced
to the classic Adventure game written
by Crowther and Woods to run on a
DEC (Digital Equipment Corpora-
tion) PDP-10. After playing for only
a few minutes | was hooked. It took
almost ten days of early-morning and
late-evening sessions before I
achieved the coveted score of 350 and
the title of Grand Master. I had done
it—I was a bona fide adventurer! Yet
it seemed unfair that such a
fascinating game was restricted to
such an expensive machine.

Back then, I had just gotten my
Radio Shack TRS-80 Level II com-
puter, and (having recently finished
my backgammon program) [ was
looking for another good game to
write. The concept of character
strings intrigued me, and [ wanted a
game that used them. (Up to that
point, I had programmed primarily in
FORTRAN and assembly language,
neither of which can handle strings
easily.)

Adventure seemed to fit my needs
exactly. But I didn't want to copy
someone else’s program, and I was
afraid 1 wouldn't get much of an
Adventure in a 16 K-byte BASIC
computer—especially when the FOR-
TRAN version I played took about
300 K bytesl

I mentioned the idea of getting
some sort of Adventure into my small
machine to friends; fortunately, I was
not daunted by their laughter. After
all, I could remember when it was
supposedly impossible to get.a BASIC
interpreter to run on an 8080
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microprocessor|

Interpreter? Did I say interpreter?
Suddenly the idea fell into place! I
had written many compilers and
operating systems. Why not write an
Adventure interpreter? This would
allow me to write many Adventures
and would also provide the compres-
sion I needed to fit them into a small

It seemed unfair that such
a fascinating game was
restricted to such an ex-
pensive machine.

machine. (Inside, I'm really a
frustrated science-fiction writer; I
have over 3000 science-fiction books
in my collection but have never tried
to write one myself.)

So, weeks later, my initial scrib-
blings had evolved into a working in-
terpreter with a skeleton Adventure
to play on it. It took some six months
of play-testing before my first Adven-
ture, Adventureland, was finally
released through The Software Ex-
change of Milford, New Hampshire,
and Creative Computing Software.
Thus the Scott Adams Adventure
Series was born.

And, at that same moment, it
almost died. For six months 1 had
been so engrossed in programming
Adventure that my wife Alexis (who
at the time was pregnant with
Maegen, our daughter) started hiding
my floppy disks around the house to
get my attention. Once she hid them
in the oven—boy, did she get some
attention that time! I then decided
that one Adventure was enough.

Some time after that, Alexis unex-
pectedly announced that she wanted
to write an Adventure, and it was this
effort that led to the Scott Adams

Adventure given in listings 1 and 2,
Pirate's Adventure. With her basic
ideas, we created an Adventure that
was different from any that had ever
been written before. Instead of simply
searching for treasures in this Adven-
ture, you now had an added ingre-
dient—a “mission.” (In this case, you
had to figure out how to build a
pirate’s shipl) This set the stage for
many of my later mission-oriented
Adventures that replace a cumulative
score with a do-or-die situation.
These include my Mission Impossi-
ble, The Count, Voodoo Castle, and
Mystery Fun House Adventures.

All my current Adventures, for the
Apple II, the Radio Shack TRS-80,
and the Exidy Sorcerer, are written in
machine language and run much
faster and cleaner than the original
BASIC versions (of which there were
only two and a half). I probably
would never have written these pro-
grams in machine language if it had
not been for the gentle nudges I
received from a friend I've never met
but greatly respect, Lance Micklus.

Program Notes

Pirate's Adventure was first sold
commercially to run in Level II
BASIC on a 16 K-byte TRS-80. Both
the Adventure-interpreter program
(in BASIC) and a data file created by
the Adventure-editor program were
on the cassette tape. After you loaded
the interpreter program, you used it
to read the data file, an operation that
took 20 minutes but allowed me to
compress a lot of Adventure into very
little memory space.

In planning this article, I had to
devise a means of creating the tape
data file without using the Adventure
editor. The BASIC program in listing
1 provides the means. This program,
which runs on a TRS-80 with 16 K

y Text continued on page 212
See pages 194 thru 210 for listings
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SoftCare.

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

INSTANT ACCESS

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

NO BATCHING
As the information is entered, the system automatic-
ally detects clerical errors in patient information, pro-
cedure codes, and procedural data. No waiting days
or weeks for verification.

Up to date patient information available anytime.
Patient files are updated everytime a transaction is
entered. All you need to check their files is to enter
the patient’s name — no ID number.

PRIVATE AND THIRD PARTY BILLING
System keeps track of third party billing and insur-
ance claims. You can bill the patient on paper while
they are in the office! Resubmission of a claim is as
simple as pushing a button.

TECHNICAL SPECIFICATIONS
Written in Pascal, the system runs on most any 56K or 64K micro or mini computer, The system is currently operating
on Dynabyte, Cromemco, Onyx, Vector Graphic, and Digital Equipment Corporation (DEC) computers. Different
systems provide 500 to 10,000+ patient capacity.

Contact your Local computer store or

BUSINESS
S SOFTWARE

119 Fremont Street, San Francisco, CA 94105, (415) 546-1596

PB PROFESSIONAL
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Listing 1: Data-tape generation program for Scott Adams’ Pirate’s Adventure, written for the Radio Shack TRS-80 Model I running
Level I1 BASIC.

€010 ##4# BE SURE ANMD USE A C—-&@ TAPE FOR YOUR DATA TAPE!!!!
E@Z0 ADVENTURE DATA TAPE BUILDER. BUILDER/EAS

E@Z@ ' VERSION 1.3 (C)» SCOTT ADAMS ’ 80.

6040 ADVENTURE INTERNATIONAL BOX 2435 LONGWOOD FL 32750
EQS0 PHONE (Z@5)-862-£917

E@ED® ' BUILDS DATA TAPE FOR ORIGINAL BASIC VERSION OF PIRATE’S ADVENTURE

E@7@ 'PLEASE NOTE ON LINES THAT SUDDENLY GO TO THE

NEXT LINE LIKE

THIS USE <{(DDWN ARROW)> KEY WHICH IS RIGHT ABOVE

THE LEFT HAND SHIFT KEY ON YOUR TRS-E0!

&®08@ DATA EGB, 151, 59, 23 S, 1, 2, 3, 200, 71, 1,80,422,342,420,340,0, 16559, 865
@. 0., 462, 482, 4E@, B, B, 15712, 1705, 100, 521, 552, 54@, 229, 220, 20Z, 8700, 3, 487, 0, 0. 0. 0, 1
5712, 0, 100, 284, @, @, @, @, 8550, @, 100, 28, 66Z, 407, 40, @, E700. 8, 100, 48, 20, EEDQ, 740, 220
E@9@ DATA9BSS. 10902, 100, 28, 20, 0. @, 6, 2210, 0, 100, 8, 700, 720, @, @, 102EE, @, 100, 48, 40, &
40, 40D, ZO0, 9055, 8305, 25, E64, 0 @0, 0, 0, 4263, 0, 40, 104, 886, 0, 0. 0, 4411, 0, 80, 24=, 502, 82
0, 80, 240, 9321, 10109, 100, &, 140, 280, 500, 0, 10262, 8850, 35, 421, 84E, 420, 200, B, 5162, 0
£10@ DATAlRG, 129,120, 0, 0.0, ESOE, @, 5@, 242, 982, 820, 440, 248, 9721, B85S0, 35, 487,69, 0,0
,3,15735,m,1m,a83,2a9,m,m,m,157@5.@.Sm,aaa,1m74,1|85,m,m 176€&1, 3150, 50, 204, 1@8E,
0.0.2,16711, @, 1@, 209, 1040, 1PED, 200, 1100, 1BE72, 10050, 10, 208, 1040, 1060, 9, 0; 1BEE7
£11@ DATAG.85,48%,8,0.0,0, 15719, 10200, 100.8.0, 0. 0,0, 10200, @, 100, 104, 0, @, @, @, 8550
: @, 8@, 482, 282, 260,110, 0, 1422, @, 158, 82, E0, 0, @, @, 83170, 9600, 4510. &1, @, 8, @, @, 220, O,
163, 22, 100, 0, 6, @, 8170, 9600, 2100, 0, 0, 0, @, @, 16200, @, 4800, 104, 120,61, 0, B, 10507

£120 DATAE1iE4, 420G, 107, 100,E1, 89, @, 10507, 8164, 4BES, 22, @, @, @, 8, 847, B, 5578, 1E1, 20Z
» 160, 180, 0, 128870, 1264.6170, 181, 180, 1E0, @, @, 2702, 0, 6300, 104, @, 8, @, @, 900, @, 1529, 44
2, 485, 440, 0, @, 72800, @, 1529, 44%, 462, 8, 0, @, 760, 9150, 183, 322, 120, 8, 0. @, 2170, 3E00
E13@ DATAL1S3E. 262, 242, 0,0, @, 1800, 0, 1538, 262, 245, 260, @, @, 7800, B, S88E, 262, 242, 0, @,
®, 1800, 0, 5288, 262, 245, @, 0, @, 1950, B'EISE,EELvlhanal 2E0, 5E0, 2155, 7950, 5828, 2E1. 0
. 0,0, 8, 2400, 0, 4088, 561, 0, @, B, @, 2400, @, 4088, 26%, 0. 0, 0.0, 2713, 0, 40EE, SE2. 580, 109
E140 DATA10G. 249, 2303, E700, 4BSE, 249, 52, 108, 900, 240, EZ203, 8700, 4DEE, 248,562, 0,0, 0
, EEDD, B, 4BEE, 103, €9, 0, @, B, E4E, @, 4DES, 103, E8, 0, B, @, EERD, @, 5887, 342, 0, @, @, @, 2550, 0
:..JBE?! «_JE._‘r IZ]: B! mt mt «:71 1@! -JSS?! 38:—! El-; @'} Bv m'a ...IBEI: @ 1..]91 ?821 Jhm! @1 E! EI: 817[2!, 95@@
615@ DARTRE187, 342, 7EZ,0, 0,0, 2550, 0, 6187, 345, TEZ, 541, 36D, 360, 8307, 10050, 461, S0Z,
.0,0,0,172, 0, 750, 0, 0, 0, 0, @, 9900. 0, 1528, 0, 0.0, 0, 0, 9900, 0, 4108, 1143, 1012, 0. 0. 0. &
4&, B, 6450, 0, @, @, @, @, 2B85Z, 0, 4510, E6, 0, 0, 0, @, 2720, 0, 4950, @, 8.0, 0,0, 9750, 0, 5114, 0
E1E@ DATARG. @. @, @, 1065@. @, 7092, 592, 8, @, 0, @, 2745, @, 185, 284, 140, 8, @, @, 8156, 1054, 40
98, 1054, 0, 0, 0, 0,847, 17550, 4036, 1052, 0,0, 0, @, 647, 17400, 40EE, 322, 0, 0, 8, @, 647, 0, 4@9
5, 762,0,0,0,0,647, 0, 195, 782, 521,00, 0, @0, 2727, @, 135, 762, 261, 0, 0,0, 2727, @, E900, 0. 0
E17@0 DATAROD. @, @, 9450, 0, 1526, 602, 0,0, 0, 0, 2723, 0, 1541, 621, 602, £40, 520, 600, 785Z, 8250
» 195, 782, €61, 0, @, @, 2727, @, 7092, E23, 583, 303, 643, 20, S700, 0, 7092, 0, 0, @, @, @, 3750, 0, 2
oa, 722, 220, 0, 0, 0, 10554, SEQG, 195, 762, 61,0, 0, @, 2727, 0, 4050, @, @, 0, @, @, 10564, 0, 1526
£18@ DATAS:ZZ, 520, 6.0, @, 7800, 0, 195, 762, 340, @, @, @, 8126, 8464, 195, 782, 360, 0, @, 0, 8157
» 10564, 7530, 404, 242, 1053, 89, @0, 17250, 0, 4800, 0, 0, 0, 0, @, 450, 0, SEBEE, 103, 200, &3, 60, B,
45535, 8700, SEEE, £, @, @, @, @, 494, B, 1546, 146, 0, 0, @, 0, 4800, @, 1546, 802, 141, 140, 340, 0
£19@0 DATASZIBZ, ,h7&5, s4l, B840, 140, 0, @, 8702, 4950, 2496, 202, 0. 0, 0,0, 811, 0, 2496, 841, 8
4@, 140, @, @, 811, 8302, 7366, 822, 820, 240, 400, B, 5205, 9200, 5861, SO, @, 0, @, @, 2100, @, 541
1,531.539.1am,m,m.qadﬂ 833, 192, 742, 400, 0, 0, 0, 2170, 9600, 201, 404, 88; 420, 240, 242
62@@ DATAS170.20871, 201,404, 29, 120, 0,0, 8170, 3600, 7520, 404, 245, 0, @, @, 2737, 0, 7520. 4
04,912, 0, 0, ,2738,m,753m,ama,59,a@,7am‘azm,Sama,azmm,753m,ama,aa,am,7am.12m,591m
, 9700, 7671, 0. 0, @, @, 0, 000, @, 4553, 303, 0, 0, 0, 0, E200, 0, 1350, 0, 0, 0, 0, @, EQRO, @, 1510
€210 DATAEZ, EQ@, @, Q. @, 7500, 0, S8E0, 6%, 0, 0, @, 0, 15000, @, 201, 484, BE, 420, 0, @, E170, SE00
, 186, 284, 760, 0. 0, B, 8170, 9600, 1533, 482, 242, 0, 0, @, 1800, @, 1539, 4B8%, 480, 0,0, 0, 73904, 1
£200, 194, 622, 300, 0, @, 0, 2170, 9600, 174, 149, 4E4, 140, 0, B, 8751, 0, 174, 160, 2.0, 0,0

E=22@ DATAS7S1.0, 7800, 444, 940, 921, 952, @, 10548, E@14, 7800, 124, 921, 0, @, @, 7350, @, 7500
,» 424, 992, 980, 921, 0, 10553, 7264, 8258, 104, 0, 0, 0, @, 1050S, 9600, 7800, 464, 148, 1140, 321,
1152, 10553, 7264, 1541, 6473, 640, 0, @, @, 7200, B, 1E3, 104, 40, @, B, @, 8170, 3600, E300, 44, D
EZZ0 DQTQB,@,I-154591B:&S7a,u84'B»B:B:B,aESQ'B.5187,7@2'5&1,B.Bs@'2713=15@53‘588
7,702, 0,0, 2,0, 2713, 0, 5887. 0, 722, 0, @, 0, 2100, @, 198, 1022, 480, 0, @, B, 8170, 96006, 157, =,
Ea,&B1B,B'Bl?B,SEBBn141@ 44, €@, 40, 20, 85, 7601, 10800, 1532, 302, 208, 200, 0, @, 7800, 0
£E24@ DATALSZZ, Z02.209.0,0.0, 2213, 0, 1532, 305,02, 0.2, 0, 18518, 7564, 8411, 841, 840, 140,
@, @, 2922, @, 1€5, 1122, 500, @, B, @, 8170, 9600, 1392, @, 0, @, 0, @, 000, @, 300, 2684, 0,0, @, 0, 1
E350, 0, 8582, 8. 0, @, @, @, 17700, B, 7800, 321, 209, 30, 200, @, 8700, @, 7950, 0, 0, @, @, @, 2700

Listing 1 continued on page 198
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Ten reasons

u

why yo

rflo

ppy disk

should be

a BASF FlexyDisk.

BASF FlexyDisk 5 1
No.

More than four decades of experi-

ence in magnetic media— BASE
invented magnetic recording

tape, the forerunner of today’s

wide range of magnetic media,

back in 1934, and was the first
independent manufacturer of
IBM-compatible floppy disks. 3

o 4

Tough Tyvek
dust, no sta

Special self-cleaning jacket and Center hole diameter punched to

liner help eliminate data errors more accurate standards than

and media wear and tear. industry specifications, for top
performance.

Packaging to suit your

requirements — standard flip-top

box, K te 10 storage case, times higher t!
or bulk pac ments, to be 1(

Cross-linked oxide coating—for
low head wear and long trouble-
free media life.

\

Total capability = one of two man-
ufacturers in the world that
makes both 8" and 5.25" models,
has tape and disk experience, and
manufactures floppy disk drives.

Bi-axially oriented polyester Double lubrication— lubricants

substrate —for uniform and reli- both in the formula and on the

able performance year after year. disk surface, to minimize media
wear due to head friction.

For the name of your nearest
g 28 supplier, write BASF Systems,
tem require- Crosby Drive, Bedford,
error-free. MA 01730, or call 617-271-4030.
See us at the NCC, Booth 1121

Floppy Disks Mag Cards Cass Computer Tapes Disk Packs Computer Peripherals




CHRISTMAS
SUPER
SALE

applec computer

Authorized Dealer

APPLE 1l PLUS

OR APPLE Il STANDARD

16K 5oy '925

ONLY

asK ox 1049

DISK Il DRIVE 5a9
wicontroller & DOS 3.3

DISK Il DRIVE (add-on)

D.C. HAYES MICROMODEM II

GRAPHICS TABLET

INTEGER BASIC OR APPLESOFT I

firmware card

SILENTYPE PRINTER with Interface card.. 515

CENTRONICS PRINTER
Int. card
PARALLEL PRINTER Int. card145
COMMUNICATION CARD
wiconn. cable
HI-SPEED SERIAL Int. card.. 145
DAN PAYMAR lower case kit. 55
MICROWORKS DS-65
DIGISECTOR
LAZER lower case adapter....50
SSM AIO SERIAL/
PARALLEL kit
S5M AIOQ assembled & tested190
SYMTEC LIGHT PEN SYSTEM215
SYMTEC SUPER SOUND
GENERATOR
SVA 8 INCH DISK
CONTROLLER CARD
VERSA WRITER
DIGITIZER SYSTEM
VIDEX VIDEOTERM
80 COLUMN CARD
VIDEX VIDEOTERM
wigraphics ROM
LOBO DISK DRIVE ONLY ... 385
LOBO DRIVE
wicont. & DOS 3.3
GPIB |IEEE-488 (1978) Int..... 259
ARITHMETIC PROCESSOR

SPEECHLINK 2000
|64 Word Vocab.).......... 215

M&R SUP-R-MOD
TV MODULATOR.......... 30
CORVUS 10 MEGABYTE HARD
DISK DRIVE SYSTEM
wipwr supply
CORVUS CONSTELLATION. . 595
16K MEMORY UPGRADE KIT
(TRS-BO0, APPLE II,
SORCERER
ABT NUMERIC INPUT KEYPAD
(specify old or new kybrd). 115
ALF MUSIC SYNTHISIZER. . . 235
BRIGHTPEN LIGHTPEN
ME&R SUPER-TERMINAL
80 COLUMMN CARD
SMARTERM B0 COL....... -
Mountain Computer
APPLE CLOCK/CALENDAR

SUPERTALKER SD200 SPEECH
SYNTHISIZER SYSTEM. ... 245
ROMPLUS wikybrd filter.... 165
INTROL/X-10 BSR REMOTE
CONTROL SYSTEM....... 245
INTROL/X-10 controller
card only
ROMWRITER SYSTEM
MUSIC SYSTEM
(16 voices/stereo)
AID-D/A 16 CHANNELS
EXPANSION CHASSIS
(8 slots)

‘425

SYSTEM

microsoft Z-80
SOFTCARD %299

APPLE Il SOFTWARE

VISICALC
CCADATA
MANAGEMENT. 85

THE CONTROLLER General
Business System....... 519

THE CASHIER Retail Manage-
mant & Inventory system 199

APPLEWRITER Word
Processor...............65

APPLEPOST MAILING
List system

DOW JONES PORTFOLIO
EVALUATOR

APPLE CONTRIBUTED
Volumes 1-5 wimanuals . . 30

‘DESKTOP/PLAN by DESKTOP

COMPUTERS
APPLEBUG ASSEMBLER/
DISASSEMBLER
APPLE DOS TOOLKIT
PIMS Personal Information
Management System. ... 23
ADVENTURE by
MICROSOFT
SUB-LOGIC FS1
Flight Simulator
SARGON Il Chess
by HAYDEN (Cass.). ..... 27

APPLEPLOT.... 60
TAX PLANNER
SARGON Il Chess

on Diskette
TRILOGY OF GAMES
SPACE GAME ALBUM
SPACE INVADER [Cass.). . .
SPACE INVADER (Disk.). .. 23
SYBEX APPLE-80

8080 Simulator
FORTH Il by PROGRAMMA

SINGLE DISK COPY
ROUTINES

APPLEBUG DEBUGGER. ..

APPLESOFT UTILITY PRO-
GRAMS BY HAYDEN.. . ..

The CORRESPONDENT. ...

ASTEROIDS IN SPACE....

3-D ANIMATION PACK. . ..
BATTLESHIP
COMMANDER
FASTGAMMON. ..........
STAR CRUISER
TRANQUILITY BASE
More software available
Please write us for a list,
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Please
Call
For
Best
Price

16,32K & 48K VERSIONS AVAILABLE
S$-100 EXPANSION UNIT
WORD PROCESSING PAC
DEVELOPMENT PAC

THE TRS-80 ‘WORK-ALIKE'
16K LEVEL Il ONLY $579

Completely compatible with Radio Shack TRS-80
Level |l software and peripherals. Features include:
Level Il Basic, Video & Ch. 3 TV output. Built
in Cassette, 40 pin interface conn., 16K User RAM
memory, Expandable to 48K.

For mora information, please call or write,

=

-$1095

WATANABE MIPLOT
for more info please call or write

16K ...*799
ATARI 800

PERSONAL COMPUTER SYSTEM

400 COMPUTER. ................ :
820 PRINTER (40 col.). ..

810 DISK DRIVE.. wa

410 PROGRAM RECORDER.

B15 DUAL DISK DRIVE............
822 THERMAL PRINTER (40 col.)
825 PRINTER (B0 col. imp.J......
850 INTERFACE MODULE. . ..
ATARI 16K RAM MODULE. . ..
LIGHT PEN..
ACOUSTIC MODEM (CAT)..
COMPUTER CHESS. . ............
SPACE INVADERS. . ............
STAR RAIDERS

SUPER BREAKOUT

3D TIC-TAC-TOE........

VIDEO EASEL

MUSIC COMPOSER. . ........
VISICALC DISK .............

LEEDEX VIDEO 100

SANYO 9" B&W

SANYO 12" B&W.......
PANACOLOR 10" COLOR

NEC 12" HI—RES COLOR

NEC 12" LO-RES COLOR...

NEC 12" GREEN PHOSPHERP3u.. 239
TELEVIDEO 912B&C

TELEVIDEO 920B & C

. 479

S,

SPACE INVADERS......
SARGON II.. ..

OSB5D V3. .ovvvnnennnenneaao.. NIA
MDMS PLANNER. Tty . e
BRAPHICS Lo vivs i ivannasinaiiaees NIA
G e e I\ [ A,
ASSEMBLER/EDITOR .. ..... . 40. ..
EXTENDED MONITOR................. 20..
PASCAL & FORTRAN (4P & 8P only). N/A
When ordering please specify system.

ANADEX DP-8000.....

ANADEX DP-9500. ..

BASE Dottt bbb 596 % e min s
CENTRONICS 737
PAPER TIGER |DS-460 wigraphics
PAPER TIGER |IDS-440 wigraphics
NEC SPINWRITER. .....
TRENDCOM 200. . ..

SILENTYPE Wint, . yr ey
EPSON TX-80 wigraphics.

EPSON MX-80 132 col

QUME SPRINT 5.

ORDERING INFORMATION: Phone Orders invited using VISA, MASTERCARD. AMERICAN EXPRESS. or bank wire transters VISA & MC credit card service charge ol 2%
AE credit card service charge of 5% Mal orders may send charge card number (include expration date) cashiers check. money order or perscnal check (allow 10

business days to clear ) Please nclude a lelephone number with all orders Foreign orders (excluding Military PO's) add 1G®% lor shipping all funds must be n US
dollars (lelters of credit permitted) Shipping. Handling and Insurance n U S add 3% (minmum $4 00) Cablornia residents add 6°% sales tax Our low margins prohibit
us 1o send COD or on purchase orders or open account (please send for wntten guolation ] Al equipment 15 subject to price change and avalability Equpment
15 new and complete wilh the manulaclurer warranly We do nol guarantee merchanhibility ol products sold Al returned equipment 15 subject to a 15% restocking fee
We ship most orders within 2 days

WE ARE A MEMBER OF THE BETTER BUSINESS BUREAU AND THE CHAMBER OF COMMERCE.

PLEASE SEND ORDERS TO:
CONSUMER COMPUTERS MAIL ORDER, 8314 PARKWAY DRIVE, GROSSMONT SHOPPING CENTER NORTH, LA MESA, CA. 92041

RETAIL STORE PRICES MAY DIFFER FROM MAIL ORDER PRICES.
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Listing 1 continued:

625@ DATABG, 5988.&6%1,1143, 1000, @, @, 4557%, @, S2EE, 0, 0, 0, 0. 0, 1800, 0, EZ00, 224, 8, 0, 0, B,
17517, 17850, 1200, 0. 0, 0, 0. @, 17100, 0. EZ00, 124, 3@, @, 0, @, 16350, 0, 4350, 208, 1040, 10E0, O
: @, 10919, @, 6200, 184, 242, @, @, @. ZEQG. @, 7E00. 921, 1E0, 140, 0. B, 7410, S000, EZ00. 0,0, 0
EZE@ DATAB. B, 45@, B, AUT . ANY, GO, NMORTH. *CLI. SOUTH, *#WAL, EAST, *+RUN, WEST, #ENT, UP, *PAC,
DOWN, #:F0OL, 8TA, SAY. PAS, SAL, HAL. GET. BOO. #TAK, BOT, *CAT, *#RUM, *#PIC, WIN, #REM, GAM, *WERA.
MON, +PUL, PIR, FLY. ARO, DRO. BAG, *+REL., +DUF, #THR., TOR, **LER, OFF, #GIV, MAT, DRI, YOH, #EAT
E270 DATAZ@, INV, LUM, SAI, RUG. LOD, KEY» *#5H0, INV, WAI. DUB, REA, SAI..,FIS, YOH, ANC, SCO, S
HA, 5AV. PLA, KIL. CAV. *ATT. PAT, LIG, DOO. . - CHE, OPE, PAR, *»5MA, HAM, UNL, NAI. HEL, BDA, AWA, #
SHI, #BUN, SHE, , CRA, QUI., WAT, BUI. +5AL. #MAK, LAG,: WAK, +TID, SET, PIT, CAS. SHO, DIG, +BEA
E2E8@0 DATARBUR. MAP, FIN, PAC, JUM, BON, EMP, HOL. WEI. SAN, , BOX. » SNE, 0,0, 0.3, 2.8, .0, 0, 0, 0,
@, @, APARTMENT IN LONDON,®,0,0.0.0.1,ALCOVE, @, @, 4,2, @, B, SECRET PRSSAGEWRY. 8,8, @, 3
» @, @, MUSTY ATTIC.0.2.0.0.0.0
€290 DATA+I'M OUTSIDE AN OPEN WINDOW ON A LEDGE ON THE SIDE OF A
VERY TALL BUILDING.®,@,&,@, @, 0, SANDY BEACH ON A TROPICAL ISLE.@,12,13,14.0@,11.MA
ZE OF CAVES, 0,0, 14,6,0, @, MEADOW. @, 0, 0, 8, @, B, GRASS SHACK, 10, 24, 10, 18,8, @, 1" M IN
THE OCEARN, @. 0@
0@ DATAG. @, 7.@0,PIT.7.0.,14, 1%, 0, @, MAZE OF CAVES. 7, 14,12, 19,0@,@, MAZE OF CAVES, 0,
0.2.8.8.0,+I"M AT THE FOOT OF A CAVE RIDDEN HILL.
A PATH LEADS TO THE TOP.17.@.3.0, 0,0, TOOL SHED, @.©, 17,0, @, ®, LONG HALLWAY,®, @, @, 1
&, @, @, LARGE CAVERN.0.0,0,0,0
E31@ DATA14,*I’M ON TOP OF A HILL. BELOW IS PIRATES ISLAND. ACROSS THE SER
OFF IN THE DISTANCE I SEE *TREASUREx ISLAND.®@.14.,14,17%,0.0.MAZE OF CAVES.0.0.0.0
»@,@,+I"M ABODARD PIRATE SHIP ANCHORED OFF SHORE.®.22.0.0.0.0
6320 DATA*I'M ON THE BEACH AT TREASURE ISLAND. 21, 0,23, @, 3,0, SPOOKY OLD GRAVEYARD
FILLED WITH PILES
OF EMPTY AND BROKENM RUM EBOTTLES.@.0,0.22,0,0, LARGE BARREN FIELD, 1@.&.6&,E,0@, @; SHA
LLOW LAGOON.
TO THE NORTH IS THE OCERN.0,0.0.23%,0.0
EZZ@ DATASACKED AND DESERTED MONASTARY.0.0.0.02.0.0..0.0.0.0.0.0,.0.0.0,0.0,0,,00,
2,.0.2.2.02,.0.2.0.0.2.0..0,.0.0.0.0.0,..0.0.0.0.0.0,..0.0,0,0,0, 3, +WELCOME TO NEVER
NEVER LAND, . THERE’S A STRANGE SOUND
EZ4@ DATATHE NAME OF THE BOOK IS -TREASURE ISLAND-
THERE’S A WORD ENGRAVED IN THE FLYLERF -YOHO-
AND A MESSAGE —-LONG JOHN SILVER LEFT 2 TREASURES DN TREASURE
ISLAND!—, NOTHING HAPPENS, THERE'S SOMETHING THERE ALRIGHT. MAYBE I SHOULD
EZ5@0 DATATHAT’S NOT VERY SAFE, YOU MAY NEED MAGIC HERE. EVERYTHING SPINS AROUND AN
D SUDDENLY YOU ARE ELSEWHERE....TORCH IS LIT.I WAS WRONG. I GUESS ITS NOT A MONG
O0SE CAUSE THE SNAKES BIT IT.,I'M SNAKE BIT
6360 DATAPARROT ATTACKS SNAKES AND DRIVES THEM OFF, PIRATE WON'T LET ME, ITS LOCKE
D, ITS OPEN, THERE ARE A SET OF PLANS IN IT.NOT WHILE I'M CARRYING IT.CROCS STOP M
E, SORRY I CAN’T,WRONG GRME YOU SILLY GOOSE!, I DONM'T HAVE IT
EZ70 DATAPIRATE GRABS RUM AND SCUTTLES OFF CHORTLING,...I THINK ITS ME. HEE HEE.
. ITS NARILED TO THE FLOOR!,-MAGIC WORD- HO AND A ... C(WORK ON IT. YOU'LL GET
IT).NO. SOMETHING IS MISSING!. IT WRAS A/ TIGHT SQUEEZE!. SOMETHING WON'T FIT
£Z80 DATASINCE NOTHING IS HAPPENING. I SLIPPED AND FELL....SOMETHING FALLS OUT.TH
EY'RE PLANS TO BUILD JOLLY ROGER (A PIRATE SHIP!)
YOU' LL NEED HAMMER NAILS LUMBER ANCHOR SAILS AND KEEL..I’VE NO CONTRINER. IT SOAK
S INTO THE GROUND :
EZ9@ DATATOD DRY. FISH VANISH..PIRATE AWAKENS. SAYS —AYE MATEY WE BE CASTING OFF
SO0ON-
HE THEN VANISHES
»WHAT A WASTE...»I’VE NO CREW, PIRATE SAYS —-AYE MATEY WE BE NEEDING A MAP FIRST-
E40@ DATARFTER A MONTH AT SEA WE SET ANCHOR OFF OF A SANDY BEACH.
ALL ASHORE WHO'S GOING ASHORE....TRY —WEIGH ANCHOR-, THERE’S A MAP IN IT,ITS A M
AP TO TREASURE ISLAND. AT THE BOTTOM IT SAYS
—Z@ PACES AND THEN DIG!-
€410 DATA+ WELCOME TO —-PIRATES ADVENTURE— BY SCOTT & ALEXIS ADAMS #*
» ITS EMPTY, I'VE NDO PLANS!,0OPEN IT?,.G0 THERE?.I FOUND SOMETHING!.I DIDN'T FIND AN
YTHING, I DON’T SEE IT HERE.OK I WALKED OFF 3@ PACES.
E420 DATACONGRATULATIONS !!!
BUT YODUR ADVENTURE IS NOT OVER VYET...
» READING EXPANDS THE MIND, THE PARROT CRYS,-CHECK THE BRAG MATEY-, -CHECK THE CHEST
MATEY—-,FROM THE OTHER SIDE!,O0OPEN THE BOOK!, THERE'S MULTIPLE EXITS HERE!
E47@ DATACROCS EAT FIGH AND LEAVE,I'M UNDERWATER. I CAN'T SWIM. BLUE BLUB...,»—-PI

Listing 1 continued on page 200
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32K Board Piclured Above

Why Not the Best?

Dynamic RAM Company.

From The

2MHz 4MHz
16K—$249 $259
32K—$375 $395
48K—$500 $530
64K—$625 $665

We have now been shipping
our 2MHz dynamic RAM boards
for over two years. Hundreds of
4MHz boards have been going
out every month since early
1979. Our reliability is proven in
the thousands of systems which
contain our board. Many quality-
minded systems houses across
the country and overseas are
using our boards for their
equipment.

Our prices still beat all.
Despite rising 16K memory chip
prices (at least from reputable
suppliers), Central Data continues
to give you the best buy in
memory today. Nobody offers a
board with a capacity of 64K,
assembled, tested, and guaranteed
for a full year at the price we do.

Circle 131 on inquiry card.

Deselect around PROMs. Our
boards have the important deselect
feature which lets you overlap any
fixed memory in your system with
no interference.

Our features make the board
easily used and expanded. You
address our boards on 16K
boundaries with mini-jumps (small
shorting plugs that slide over wire-
wrap pins) near the top of the
board for easy access. If you want
to expand your board after you
have purchased it, all that you
need to do is add memory. We
can supply you with expansion
packages ($150-2MHz,
$160-4MHz) which include eight
RAMs that you can depend on as
well as two mini-jumps for
addressing. And of course, our
board never generates wait states.

Low power consumption keeps
your computer running cool and
reliable. The total power
consumption of our 16K board is
typically less than 4 watts (+8V @
300ma, +16V @ 150ma and

—16V @ 20ma). Boards with
additional memory typically
increase power consumption only
1 watt per 16K!

Standard S-100 Interface. Our
board is designed to interface with
any standard S-100 CPU. All of
the timing of the board is
independent of the processor chip,
and the board is set up for
different processors by changing
two plugs on the board.

Call or write us today. That will
guarantee a fast response with
more information on the board. Or
make an order — you'll probably
have the board in two weeks! If
you’re interested, also ask for a
catalog on our Z8000 16-bit
processor board designed for the
MULTIBUS. All of these products
are available to your local dealer,
also.

Central Data Corporation, 713
Edgebrook Drive, PO Box 2530,
Station A, Champaign, IL 61820.
(217) 359-8010

Central Data
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Listing 1 continued:

ECES OF EIGHT-, ITS STUCK IN THE SAND.USE 1 WORD., PIRATE SAYS —AYE MATEY WE BE WAI
TING FOR THE TIDE TO COME IN-,THE TIDE IS OUT,THE TIDE IS COMING IN

6448 DATARBOUT 2@ POUNDS. TRY —-SET SAIL-,-TIDES A CHANGING MATEY—, NOTE HERE -1 B
E LIKING PARROTS. THEY BE SMART MATEY—, PIRATE FOLLOWS YOU ASHORE AS IF HE IS WAI
TING FOR SOMETHING..FLIGHT OF STARIRS, 1,0PEN WINDOW, 2, BODKS IN A BOOKCASE, 2

€450 DATALARGE LEATHER BOUND BOOK/BOO/, @, BODOKCASE WITH A SECRET PASSAGE BEHIND I
T-@, PIRRTE’S DUFFEL BARG/BRG/,4,SIGN ON WALL —-RETURN TREASURES HERE. SAY SCORE-
SIGN BY STAIRS —ANTONYM OF LIGHT IS UNLIGHT-,1,EMPTY BOTTLE/BOT/.0@

B4AED DATAUNLIT TORCH/TOR/,4,LIT TORCH/TOR/.@,.MATCHES/MAT/,@,SMALL SHIP’S KEEL AN
D MAST, &: WICKED LOOKING PIRATE. S, TREASURE CHEST/CHE/. 9, MONGOOSE/MON/, 8, RUSTY ANC
HOR/ANC/, 24, GRASS SHACK, & MEAN AND HUNGRY LOOKING CROCODILES, 11, LOCKED DOOR, 11
6470 DATAOPEN DOOR WITH HALL BEYOND. @, PILE OF SAILS/SAI/.17.FISH/FIS/, 1@, #DUBLED
NS#/DUB/, 25, DEADLY MAMBA SNAKES/SNA/. 25, PARROT/PAR/, 9, BOTTLE OF RUM/BOT/, 1, RUG/R
UG/, @, RING OF KEYS/KEY/. @, 0PEN TREASURE CHEST/CHE/.@.SET OF PLANS/PLA/.®,RUG, 1
6480 DATACLAW HAMMER/HAM/, 15, NAILS/NAI/, @, PILE OF PRECUT LUMBER/LUM/, 17, TOOL SHE
D, 17, LOCKED DOOR, 16, OPEN DODOR WITH PIT BEYOND, @, PIRATE SHIP, @, ROCK WALL WITH NAR
ROW CRACK IN IT,18.NARROW CRACK IN THE ROCK, 17,SALT WATER. 1@, SLEEPING PIRATE. @
6490 DATABOTTLE OF SALT WATER/BOT/,®, PIECES OF BROKEN RUM BOTTLES, 4. NON-SKID SNE
AKES/SNE/, 1, MAP/MAP/, @, SHOVEL /S5HO/, 15, MOULDY OLD BONES/BON/, @, SAND/SAN/, &, BOTTLE
S OF RUM/BOT/,@,+RARE OLD PRICELESS STAMPS#*/STA/, @, LAGOON, &, THE TIDE IS 0OUT. 24
£S0@ DATATHE TIDE IS COMING IN,®@,WATER WINGS/WIN/, 15, FLOTSAM AND JETSAM. @, MONAST
ARY, 23, PLAIN WOODEN BOX/BOX/.@®,DEAD SQUIRREL.@, @, , 0@,

6518 REM

ESZ0 REM PROGRAM STARTS HERE...

ESZ@ REM

6540 CLEAREMB:DEFINTA-Z:POKE 1E553, 255:RESTORE

6550 CLS: INPUT"PREPARE DATA TAPE (HIT ENTER) “"3;TP$:D=-1

ESED® CLS:PRINTaE4#*4, "ADVENTURE DATA TAPE BUILDER - WORKING"

ES70 READ IL.CL.NL,RL-MX,R:TT.LN,LT-ML, TREPRINT#D, IL,CL,NL,RL;MX:R: TT-LN,LT.-ML, T
R

Listing 1 continued on page 202

e Uses Standard Typewriter Ribbon

Micro Processor Controlled

e Can Operate Continuously—

No Thermal Problems (Has an all metal

print head)

5x 7 to Larger 10 x 7 and Larger 10 x 14

Dot Matrix Character Generator

Standard 96 ASCII Character Font

Upper and Lower Case Printing

Up to 88 Characters Per Line

Single Line Print Rate Is 160 CPS

Average Print Rate Is 60 CPS For Ten

Lines

e Graphics Capability With Extended
Character Modes

e Programmable With 32 System Level

Software Commands

Standard Parallel and Serial Interface

Software and Hardware Reset Interface

Software Line Counting For Paging

Baudrate Select From 110 to 9600

Manual Paper Advance

Manual Selftest and Reset

Adjustable Tractor Width From 1 to 9%

Inches

e |nterfaces with Apple, Atari, OSI, T.I.,
TRS-80 and the List Goes On

“lt

FEATURES INCLUDE: COOSOL DATA LOGGER IMPACT PRINTER

$495 Kit, 101B-80KE $545 Assembled & Tested 101B-80E

COOSOL, INC. P.0.BOX 743, ANAHEIM, CA 92805 (714) 545-2216 7 Days a Week
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ASSEMBLY LANGUAGE OR BASIC... SHOOT THE
WORKS

...and improve your programming skills with 6502 GAMES and
INSIDE BASIC GAMES. These books do more than just describe
computer games — they show the logic and structure of games
programs so you can create your own games and develop
programming competence and confidence.

INSIDE BASIC GAMES

6502 GAMES

rodnay zaks

PLEASE SEND
[J 6502 GAMES $12.95 [l INSIDE BASIC GAMES §13.95

NAME
ADDRESS
CITY _ STATE ZIP
PLUS [ $1.50/book UPS or 1 75¢/book 4th class mail (CA add tax)

DEPT. B12 TOTAL AMT.ENCLOSED ___ OR CHARGE MY [1VISA [IMC [IAM.EX.

2344 SIXTH STREET, caRD# 000000000 EXP.DATE

BERKELEY, CA 94710 SIGNATURE— .

PHONE ORDERS: 415/848-8233 1 PLEASE SEND ME YOUR FREE CATALOG
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Listing 1 continued:

ESE0 DIMCACL, 7),NVSCNL+10, 13, IA$CIL)Y, IACILY, RE$CRLY > RM(RL, 53, MS$S (ML), ARCS), A (D)
s ACL, 7D

E59@ FORZ=OTOCL STEPZ:FORXX=@TO1:FORY=0TO7:READ CACXX,Y):NEXTY, XX:X=0

EEDD Y=X+1:PRINTH#D.CACX.@3,.CACX, 13, CACX,2),CACX,3),CACX,4),CACX,52.CACK.E),CACK,
73, CACY. @), CACLY, 1),CACLY,2),CACY,32),CACY,4),CALY.5),.CACY.E),CACY, 73 :NEXTZ

EE1D® FORX=BTONL:FORY=0TO1:READ NV$(X, Y2 :NEXTY, X

EEZ0 FORX=@TORL:READ RM(X, @), RMCX; 1), RMCX, 2), RM(X, 22, RMOX, 43, RMCX, 525 RS$ (XD tNEXT
EEZ0 FORX=@TOML:READ MS$ (X3 =NEXT

EE40 FORX=OTOIL:READ IA%CX), IACX) iNEXT

EE50 FORX=QTONLSTEP1@:FORY=0BTO1:PRINTHD, NVSECX: Y2, NVSCX+1, YD) NVECX+Z, VI, NVSIX+E, Y
JaNVECX+4, Y2 NVECX+T, Y, NVECX+E, VI NVECX+7, Y, NVE(X+E, YI, NV$ECX+T, Y) ENEXTY, X

EEED FORX=BTORL:PRINT#D, RMCX, @), RMCX: 13, RMCX> 22, RMCX2 3D, RMCX, 49, RMCX; 50, RES (XD N
EXT

EE7@ FORX=OTOML:PRINTHD,MS%CX) :NEXT

EEE0 FORX=OTODIL:PRINTH#D, IA$CX), IACX) tNEXT

EESG INPUT"REWIND TAPE TO BE VERFIED":TP%

E70@0 POKE1ESSE, 255:RESTORE:FORX=1TO11:READAD:=NEXT

671@ INPUT#D,R@,Al,RZ, A%, A4, AS, AE, A7, AB, A9, EBA@

E720 IFB@() TRORAB <) ILORAL () CLORAZ () NLORAZ () RLORA4L () MXORAS () RORCAE ) TTX0RA7 {) LNOR
CAE O LTI0ORAS ) MLTHENE7 30

6730 FORX=@TOCL STEPZ:INPUTH#D.RA(@.@).AC@, 12,AC@, 23, A(B,3),A(B:4),AC@,52,A(B,E),A
(@, 7),AC1,8),ACL, 12,ACL, 20, ACL,F),ACL,4),AC1.53,AC1.6B)-ARCL, 7D

E74@ FORY=0TO1:FORZ=0T07:PDKEL1ES5Z, 255: READAD: IFACY, Z) {) ABTHENE7SBELSENEXTZ. Y, X

6750 FORX=BTONMLSTEP1@:FORY=@TO1: INPUTH#D, A$(D),AF(1),ARB(Z),AF(I),A%(4),A%(S),A%(E
1. A%CT7), A$(E), AS (D) :FORZ=0TO9: IFNVS CX+Z, Y) () A% CZ) THENE7SBELSENEXTZ, Y: X

E760 FORX=BTORL:INPUTH#D,AACA),AACLY,AACZ) . ARCZI,RAC4L), ARCS), AS:FORY=0TOS: IFAACY)
ORMOX, Y2I0RA$ () RE% (X) THENE7SBELSENEXTY X

E778 FORX=0TOML :INPUTHD,A%: IFA%{) MSHCX) THENE7IRELSENEXT

£720 FORX=BTOIL:INPUTH#D,RA$, AACE) 1 IFAACA) O TACXIORAE ) IAS (X)) THENE79RELSENEXTX:CLS
:PRINT"DRTAR TAPE VERIFIED":END

E79@ FRINT"BAD TAPE!":END

Listing 2: Main program of Scott Adams' Pirate’s Adventure for the TRS-80. This program uses the data tape generated by listing 1.

10 'COPYRIGHT SCOTT ADAMS. 13978
2 CLERRS4BO:DEFINTA-Z:D=—1
3@ IFD=-1IFMEMO 4SZEPRINT"RBAD LOAD" :END
41) X=Y=Z:R=R=ViN=LL=F:TP%=K$:iW=IP=P:Z$="1"VE TOO MUCH TOO CARRY. TRY —-TAKE INVEN
TORY-=":0G0SUR1240:G07T01020
5@ CLS:PRINT" ok WELCOME TO ADVEMTURE LAND. C(#4.E6> ##+"iPRINT:PRINT" UNLE
85 TOLD DIFFERENTLY YOU MUST FIND #TREASURES#*
AND=-RETURN-THEM-TO-THEIR-PROPER-—PLACE!'"
B8 PRINT:PRINT"I"M YOUR PUPPET. GIVE ME ENGLISH COMMANDS THAT"
7@ PRINT"CONEIET OF A NMDUN AND VERB. SOME EXAMPLES...":PRINT:PRINT"TO FIND OUT W
HAT YOU’ RE CARRYING YOU MIGHT SAY: TAKE INVENTORY
TO GO INTO A HOLE YOU MIGHT SAY: GO HOLE
TO SAVE CURRENT GAME: SAVE GAME"
8@ PRINT:PRINT"YOU WILL AT TIMES NEED SPECIAL ITEMS TO DO THINGS. EBUT I'M
SURE YOU'LLL BE A GOOD ADVENTURER AND FIGURE THESE THINGS OUT."
9@ PRINT:=INPUT" HAPPY ADVENTURING... HIT ENTER TD START";3;K%:CLS:RETURN
100 R=AR:LX=LT:DF=0:SF=0: INPUT"USE DOLD *SAVED’ GAME"sK$:IFLEFTH(KS, 13 O "Y"THENLZE
11@ IFD O —1THENCLOSE:OPEN"I", D, BVSELSEINPUT"READY SAVED TAPE"3;K$:FPRINTINTC(IL*S/6
@r+13 "MINUTES"
120 INPUTHD, SF, LX: DF, REFORX=0TOIL: INPUTH#D, IACX> :NEXT:IFD () -1CLOSE
1.2@0 GOSUES@:GOS5UBZ40:G0TO1ED
14@ INPUT"TELL ME WHAT TO DO";TP%:PRINT:GOSUBL7®: IFFPRINT"YOU USE WORD(S» I DOMN’
T KNOW":GOTD140
15@ GOSUBZED:IFIACT)=-1THENLX=LX-1:IFLX (BTHENPRINT"LIGHT HAS RUN OUT":IAC9)=0ELS
EIFLX (ZSPRINT"LIGHT RUNS OUT IN"3sLX3"TURNS!"
160 NVO@)=0:GOSUEBZED:GOTO140
170 KW=@Q:NT$HC@I=""INTHC1I=""
Listing 2 continued on page 204
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' OMEGA WHOLESALE COMPUTER PRICESS)

% SALES DIRECT TO THE PUBLIC )
3 CO. 12 Meeting St., Cumberland, R.I. 02864 (

i)

(?"‘wm‘youm“'““?«a,@ze;:“' Nowreceie Wb
(@27 P T T T TP Ta T TaTa TN S T oy

T S, l
]

= T NN N~ /“\< - N
(\’R\ v’\ \/\f\/"\"‘\,\ VY A“V AN \>

1 Box (10 Pcs)
8" Diskettes

FREE

1-8K plug in
RAM Module

FREE
— ($124.95 value)

HRAR AR AR AR AR AR

1
|
) j I — 1 Apple Tape :
: Recorder | Microsoft Basic
i I $162.50
) s FREE I INTERTEC S{JPERBRAIN—’ . )
-, | 32K RAM - $2449.00
‘) (Re;?lTarg?gPIUS] (540 Va|Ue) " I 64K'RﬁM 5264900

(‘] -. % Atari Interface Statistics Pak

) & Module or

(‘ \/ 5 Carrying case :

( NEW! T FREE

ATARI 825 — ($219.95 value) {595 value each)

@ T Al SR fipgs _ 526907
.. &3?59.&?&:‘ ?_w& “ROE ﬂg ? A A.!mg; 03 ;z’ C‘?I:{*?‘M;(QJSO sg.; ﬂ@ /L‘gj g?{@ '
2 APPLE Il DISK QQS‘@I Box (5 Pcs) | 80 Character, 9x9 Dot Matrix #/ .-
@ With Conuoller :_3@5 ______ Disieties ...._: Roll & Pin Feed Printer =
) NEC Spinwriter } | for gour Apgle. TRS-80
X ] 5530 or 5510 i SOROCIQ 120 | or Commodore $599

$2449 | %699 l

e i s e S s S 5 { {\8" Interface to

OK]DATA MJCROLIHE 80 — 5529 I' Your Computer

' We carry a complete line
of the above equipment.
For information and

further pricing call:
TOLL FREE
1-800-556-7586 5

TELEX: 952106

¢ IMEGA OFFERS THE BEST DELIVERY AHD PR[CE OH
APPLE e ATARI e TRS-80 MODEL Il ® INTERTEC e

T.1.810 ¢ HEWLETT-PACKARD-85 ® SOROC e

COMMODORE e NEC e QUME e CENTRONICS
(MMEGA sells only factory fresh, top quality merchandise to out customers.

NMEGA will try to match any current advertised price with similar purchase conditions.
Before you buy anywhere else — be sure to call AMEGA Sales Co.

1-401-722-1027
IMEGA ships via UPS, truck or air. COD's, VISA, Mastercharge accepted.

|\: 2
»

“ "A member in good standing of the Better Business Bureau,”
\ "Q AN AN A AT AN AN AN AN AN AN AN R v NI \_/7 N AR }\
‘\:.'/\/\/\./\/\_/ NSNS SINSINSINTIINSINTINTINSINNE \‘:j,\ TN \_/:
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Listing 2 continued:

180 FORX=1TOLENC(TP%) s K$=MIDS(TPH, X, 13 : IFKE=" "THENK=1ELSENTS (K)=LEFTH (NTSH (H)+K%,

LMD

190 NEXTX:FDRX=QTO1:NVC(X2=0:IFNT$CX)=""THENZZDELSEFORY=BTONL : K$=NV$ (Y, X2 : IFLEFT%

(KE; 13="+"THENK$=MID®$ (K%, )

200 IFX=1IFY{7THENK$=LEFT® (K%, LN}

210 IFNT$CX)I=K&THENNV (X)=YELSENEXTY:GOTOZ=@

220 IFLEFTHONVEHEONV XY, X2, 12="+"THENNV(X)=NV(X)—-1:60T0220

220 NEXTX:F=NVB@) {10RLENCNTHC1223) BANDNV (1) {1 sRETURN

240 IFDFIFIACS) O —1ANDIACT) OO RPRINT"I CAN'T SEE, ITS TOO DARK.":RETURN

200 K=—1:IFLEFTH(RS% (R}, 1)="+"THENPRINTMID%(RS5% (R}, 22 sELSEPRINT"I’'™M IN A "3RS%$(R

)5

260 FORZ=OTOIL:IFKIFIACZ)=RPRINT". VISIELE ITEMS HERE:

"iK=0

270 GOTOZ@0

280 TP=IR$(Z):IFRIGHT$(TP%, 12="/"FORW=LENCTP$)-1TO1STEP—1:IFMID$(TP%. W, 13="/"TH

ENTP$=LEFT$(TP$, W—1)ELSENEXTW

290 RETURN

0@ IFIACZ) ) RTHENZIZ@ELSEGOSUBZE@: IFPOSC@)+LENCTP$)+3) EZTHENPRINT

Z1@ PRINTTP®:". g

IZ20 NEXT:=PRINT

230 K=—1:FORZ=0TOS: IFKIFRMCR, Z3 () BPRINT"

OBEVIDUS EXITS: "j5:K=0

240 IFRMCR, Z) () @QPRINTNVHCZ+1, 123" '3

350 NEXT:PRINT:PRINT:RETURN

B0 Fi=—1:F=-1:FZ=0:IFNV(@)=1ANDNV (13 {7THENE1RELSEFORX=ATOCL:V=CA(X, @) /150: IFNV(

@r=0IFV{)BRETURN

S7@ IFNV D) () VTHENNEXTX : GOTO29RELSEN=CA(X, B)—V+150

230 IFNVERY=BTHENF=0: IFRNDC10@) {(=NTHEN4BBELSENEXTX:G0TD330

290 IFNONVC1)ANDN O BTHENNEXTX:GOTO390

400 F2=—1:F=0:FZ=—1:FORY=1TOS:W=CACX, Y :LL=W/20 i K=W-LL+20:F1=—1 :0ONK+10G0TOS5@, 470
Listing 2 continued on page 208

MARYMAC INDUSTRIES, INC.

To Place An Order D Questions & Answers
From Outside Texas & Orders
1-800-231-3680 Texas 1-713-392-0747

Store #G-189

BRAND NEW IN CARTONS DELIVERED. Marymac Industries owns & operates Radio Shack® dealership in Katy, Texas. Warran-
ties will be honored by all company owned Radio Shack® stores, & participating franchisees and dealer authorized sales centers. Save
State Sales Tax. Texas Residents Add Only 5% Sales Tax. Open Mon.-Sat. 10-7. We pay freight and insurance. No extra charge for
Master Charge & Visa. Call us for reference in or near your city. Ref: Farmers State Bank, Brookshire, Texas. Write or visit us at,
21969 Katy Fwy, Katy (Houston), Texas 77450.

WE OFFER ON
REQUEST

WE ALWAYS
OFFER

= __.
Federal Express '-- NO extra charge for Master Charge
RSSO Y| or Visa

Houston Intercontinental Airport ———— 1 We always pay the freight and

Delivery In stock TRS-80 Model | insurance
Il and 111

U.P.S. BLUE i Toll free order number
No Tax on Out of Texas Shipments!

References from people who have ] Our capability to go to the giant Tandy
bought computers from us probably save Computer warahouse 5 hours away,

in your city o o in Ft. Worth, Texas, to keep you in
10 /o 15 /o stock.

ED McMANUS OR MORE JOE McMANUS

(-] Model III In Stock —
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A PASCAL/M" Demo Disk from Sorcim.

You've heard all about the power of PASCAL. You know it’s a
simple, high level, block structured language that is replacing
BASIC as the universal programming tool. But how can you

learn if its really what you want without spending a lot of

money? Sorcim’s Incredible $10 Free Offer is the answer.

For only $10 you receive a CP/M® compatible 8"
floppy disk that demonstrates the entire PASCAL/M
language. Through a sample pro-
gram that displays the unique
features of PASCAL/M and a
limited compiler that allows
you to create programs of
your own, you'll discover
the incredible world of
PASCAL/M first-hand.

You can run the disk on any
standard CP/M-based system using an 8080,
8085 or 280" CPU device with 56K memory.

So where's the FREE come in?

After the demo disk gets you hooked on
PASCAL/M, just order the full PASCAL/M
package, including the compiler, object library
and pseudo code (P-Code) interpreter, and
we'll give you full credit for the demo disk!

Thart’s $10 off of our regular low price of $175. And that makes it
about as close to free as you can get.

If you need full documentation, just turn your Incredible
$10 Free Offer into an Incredible $20 Free Offer. Order the
complete 90-page User’s Reference Manual, which fully details
our entire PASCAL/M package, for an additional $10.
And you'll get full credit for the $20 offer, too.

Sorcim is the solid software source.
Sorcim is fully committed to the advance-
ment of technology through software develop-
ment. Our next PASCAL enhancement, the
PASCAL/M symbolic debugger which dra-
matically reduces program development time,
is proof of this commitment. We also offer a
comprehensive line of state-of-the-art software
products for 780, 8080, 8048, 6502, 680x,
Z8000, M68000 and 8086/88 microprocessor-
based systems. And Sorcim can develop operat-
ing systems, compilers and assemblers for your
specialized applications.
Take advantage of our incredible offer by
filling out the coupon and sending it to us
today. You'll get hard evidence of solid software
for microcomputer applications.

Circle 136 on inquiry card.

THE INCREDIBLE
$10 FREE OFFER!!

OK, I can't pass up your Incredible $10 Free Offer.
Please send me the items checked below:
[JPASCAL/M Demo Disk ..
[JPASCAL/M User’s Rel’cnnu. Manual
[[1Demo Disk and Reference Manual ..

I understand that I'll receive full u'Ldi[ for my Ir!(.rt.dlbit $10 (or

$20) Free Offer if I order the full PASCAL/M package by July

31, 1981.

[J1can’tstand it; I've got to have the full PASCAL/M package,
including Compiler, Object Library, P-Code Interpreter, Ref-
erence Manual and Demo Disk.

[[]Z80*[]8080/85* ] Z80/9511*

*Spectfy: [ JCP/Mor[]JCDOS.......

[[]8088/86 (Requires CP/M 86) ...

[] Master Card [] VISA[] Ship UPSC.O.D.
. [[]Check or money order enclosed
Card Number — Exp.Date e S

Master Card Interbank Number

1333 Lawrence Expressway
Suite 418

Santa Clara, CA 95051
(408) 248-5543

$175.00
e $250.00

Signature
(for credit card purchase)

Total amount enclosed .......ccoicemmmiimiessssamonsnion sl
(California residents add 6.5% sales
for shipment to Canada or Mexico, add $5.00.)

SHIPTO: e WE s ts el _
PASCAL/M is a trademark of Sorcim |
CP/M is a registered trademark ADDRESS: (NoPO. boxes, please) > g — |
of Digital Rescarch CITY: = pys——ge——h e ]
280 is a trademark =i __::
of Zilog Corporation STATE: _ S = ZIP. -

IEEEEEEEEEEEEEENEEEEEEEEEN
|
|
|
=)
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THE BRIDGE
" BETWEEN TWO WORLDS

When we shipped the first CPU 8085/88
back in June of 1980, we created a bridge between the
8 bit world of the present and the 16 bit world of the future.

The response has been overwhelming - but really, no other reaction would be ™
appropriate for a CPU board that is downward compatible with 8 bit 8080/8085
software, upward compatible with 16 bit 8086/8088 software (as well as Intel's
coming P-Series), designed for professional-level high speed applications, and
engineered for full compliance with all IEEE 696/S-100 standards.

See this bridge to the future of computing at finer computer stores world-wide.

The CPU 8085/88 is all that we say it is. . . and more.

ompuPro" - popeolg

ELECTROMICS

Bldg. 725, Oakland Airport, CA 94614

Prices: $295 unkit (sockets and bypass caps pre-soldered in place, 5 MHz operation) ; $425 assembled (5 MHz operation) ; $525 qualified under
the high-reliability Certified System Component program (with 5 MHz 8085, 6 MHz 8088). Owner's manual available separately for $5.
Monitor/debugger available on 8" disc for $35. For 24 hour VISA® / Mastercard® orders, call (415) 562-0636.
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. Note: Unkils are not intenced for novice Duiders, Assembl I ng I
required due to problems such as IC infant martality . in case of problems. la tale

l for unkits tor a Hlat service charge l

CompuPro products are also available assembled, or gualifieg under our hign-rha 1 l

System Component (CSC) progran (200 hour burn-in, extensive testing, 2 year exten 1

1 more 1

- = - - -

NEW! ANNOUNCING THE

“SYSTEM SUPPORT 1”°
S-100 BOARD

The perfect, multi-purpose helpmate for any S-100 system - at an
astonishingly low price! Just look at all these features:

- Month/day/time clock with on-board crystal timebase and provision for
battery backup. All time data available in BCD.

- Provision for adding the 9511 or 9512 math processor.

- Full RS-232 serial port, similar to the serial ports in our acclaimed
“Interfacer” boards.

- Three interval timers - cascade, or use independently.

- Two interrupt controllers - supports buss vectored interrupts, and
interrupts generated by the interval timers and/or math processor.

- Space for up to 4K of onboard EPROM and/or RAM; two
2716-pinout sockets handle 4K ROM, 2K RAM/2K ROM, or 4K RAM.

- Ideal for use with the CPU 8085/88 or CPU Z.

This amazingly versatile board costs an equally amazing $295 unkit, $395 assm, or $495 CSC

(add $195 to all prices for inclusion of the 9512 math chip). Shipment starts in December - so get
ready to add some real computing power to your 5-100 system.

COMPUPRO S-100 MOTHERBOARDS:
DESIGNED FOR THE FUTURE, AVAILABLE NOW

These advanced motherboards handle the coming generation of 5 to 10
MHz CPUs (as well as present day 2 and 4 MHz systems), and feature
Faraday shielding between all bus signal lines to minimize crosstalk, active
termination that splits the termination load between each end of every bus
line, and mechanical compatibility with Godbout, Vector, Imsai, TEl, and
similar enclosures. Unkits have edge connectors and termination resistors
pre-soldered in place for easy assembly.

#CK-026 6 slot motherboard with edge connectors - unkit $89,
assm $129

#CK-025 12 slot motherboard with edge connectors - unkit $129,
assm $169

HCK-024 20 slot motherboard with edge connectors - unkit $174,
assm $214

COMPUPRO COMPUTER ENCLOSURE
$289 desktop, $329 rack mount

This handsome enclosure does justice to the finest compuler systems.
Includes dual AC outlets and fuseholder on rear, heavy-duty line filter, and
black anodized front panel (with textured vinyl painted cover for desktop
version). Pre-drilled base accepts our high-performance S-100
motherboards or types by Vector, California Digital, and others. Rack
mount version includes slides for easy pull-out from rack for maintenance
or board changing.

8088/8086 MONITOR DEBUGGER: $35

Supplied on single sided, single density, soft-sector 8" disc. CP/M*
compatible. Great development tool; mnemonics used in debug conform as
closely as possible to current CP/M* mnemonics.

OTHER S-100 BUS PRODUCTS

Active Terminator Board ........c.ccevvvennenn $34.50 kit
Memory Manager Board . ... 859 unkit, $85 assm, $100 CSC
Mullen Extender Board.. . $59 kit

Mullen Relay/Opto- Isoiaior Contral Boafd $129 kit, $179 assm

Spectrum color graphics board .. .. $299 unkit, $399 assm, $449 CSC
2708 EPROM Board (2708s not included) ... $85 unkit, $135 assm, $195 CSC
Interfacer 1 (dual RS-232 serial ports).. . $199 unkit, $249 assm, $324 CSC
Interfacer 2 (3 parallel + 1 serial port) $199 unkit, $249 assm, $324 CSC

WE’RE IN THE
MEMORY LEAD AGAIN.

Make way for the memory board of the year: RAM 21, the first
128K byte S-100 static RAM board. Includes all the features you'd
expect from CompuPro RAM boards, with current consumption
comparable to standard 32K boards. Full data and pricing on this
remarkable memory board will be available during December.

Our current memary lineup features fully static design to eliminate
dynamic timing problems, full IEEE 896/S-100 spec compatibility, 4/5 MHz
operation, low power, extensive bypassing, and careful thermal design.
CSC memories will run with 10 MHz CPU clock speeds on the S-100 buss
(while drawing half the current of non-CSC boards) to give high speed,
ultra-low power operation.

If you're looking for specs - if you're looking for performance - if
you're looking for exceptional value, then look no further than the
RAM series from CompuPro.

RAM XX (with bank select and IEEE compatible extended addressing)

unkit assm CsC
16K RAM XX-16 $319 $399 $479
24K RAM XX-24 $429 $539 $629
32K RAM XX-32 $559 $699 §799
OTHER S-100 MEMORY
8K RAM IIA $159 $189 $239
16K RAM XIV $279 $349 $429

{Includes |EEE compatible extended addressing.)

CLOSEOUT SPECIAL: 32K fully static memory for the SBC
buss (RAM XI), now only $699 assembled. Limited quantities.

CPU-Z:
8 BITS OF Z8BOA" POWER FOR THE S-100 BUS

Superior design in a true IEEE-compatible board (timing specs available
on request). Includes all standard Z-BOA* features along with power on
jump/clear, on-board fully maskable interrupts for interrupt-driven
systems, selectable automatic wait state insertion, provision for adding up
to 8K of on-board EPROM, |IEEE compatible 16/24 bit extended addressing,
and much more. CSC boards supplied with 6 MHz CPU; others supplied
with 4 MHz CPU, $225 unkit, $295 assm, $395 CSC.

NEW LOW PRICE!
16K DYNAMIC RAMS - 8/$3911

Lowest price ever on.one of our most popular items. Expands memory in
TRS-80° -1 and -1, as well as machines made by Apple, Exidy, Heath HB9,
newer PETs, etc. Low power, high speed (4 MHz), Add $3 for 2 dip shunts
plus TRS-B0* conversion instructions. Limited quantity - first come, first
served.

PASCAL/M’ FROM SORCIM:
$175 COMPLETE

PASCAL - easy to learn, easy to apply - can give a microcomputer with
CP/M* more power than many minis. We supply a totally standard Wirth
PASCAL/M* 8" diskette and manual. Specify Z80* or B080/8085 version.

2102 MEMORY SPECIAL

While they last. 99 cents each, 10/$9.90. Low power.

COMING SOON: "MPX 1", a front end processor/system
multiplexer for high speed multi-task/multi-user setups...and an
STD buss motherboard and RAM card. Stay tuned!

*LEGAL CORNER: ZHOA is a registered trademark of Zog. TRS 80 s a trademark of the Tandy Corporation: PASCAL /M 52
tragemark of Sorcim CP/M is & registered trademark of Dignal Research

TEAMS: Calres add tax, Allow 5% shipping; excess relunded. Orders under $15 add $2 handling. VISA“ and
Mastercard * orders (325 min) call (415) 562-0636, 24 hrs. Please include stieel address for UPS delivery. Sale
pricas good (hrough eover monih of magazine, other prices subject to change without notice.

FREE CATALOGUE: Find out more aboul our product line. For 15t class delivery, add 41 cents in
stamps; loreign orders add $2 (refundable with order).

VISIT FINER COMPUTER STORES WORLD-WIDE FOR MORE INFORMATION ON THESE OUTSTANDING PRODUCTS,
OR WRITE US DIRECT IF THERE’S NO STORE IN YOUR AREA.

ompuPro" wn BIRECUE

Bldg. 725, Oakland Airport, CA 94614

Circle 137 on inquiry card.
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Listing 2 continued:

» 458, 470, 490, 508, S10, 520, 570, 540, 410, 420, 440, AED, 4580
410 Fl=—-1:FORZ=BTOIL:IFIACZ)=—1THENSSRELSENEXT :F1=0:G0TOS50
420 Fi1=0:FORZ=0QTOIL:IFIACZ)=—1THENSSRELSENEXT:F1=-1:G0T0OS50
470 Fl=IRA(LL)»=—1:060T0550
440 Fi=IACLLY () —1ANDIACLLY {} R:GOTOSSO
450 Fi=IACLL)=R:GOTOSS
4ED Fi=TACLL) O @:G0TOSS@
4780 F1=IACLLY»=RORIACLLY=-1:G0TOS50G
4538 F1=IACLL)=0B:G0T0S50
430 Fi=R=LL:GOTOSSOD
SE@ Fi=IACLL) O R:COTOSSO
S1@ Fi=IA(LL)Y O —-1:G60TOSSO
520 Fi=ROLL:GOTOSSO
S50 F1=SFANDCINT (Z+LL+.S):F1=F1 ) @:GD0TOESA
548 F1=SFANDCINT (Z+LL+.52:F1=F1=0:60T0550
550 FZ=FZANDF1: IFFZTHENNEXTYELSENEXTX :GOTO990
oB@ IP=@:FORY=1TO4:K=(Y-1)/2+6:0NYGOTOS7@, 580, S7@, 5EQ
570 AC=CACX, K3 /158:6G0T0590
o=@ AC=CACX: KI-CINTC(CACX, K) /151150
590 IFAC) 1D1THENEBRELSEIFAC=BTHENSERELSEIFAC (SZTHENPRINTMS% (AC) :GOTO9ED : ELSEONAC
-51G0TO&EED, 700, 74@, 760, 770, 720, 790, 760, 210, 820, 240, 850, 260, 270, 290, 920, 3208, 940, 3
oB, 718, 75@
E0@ PRINTMS4(AC-S50) :GOTO9EO
E1@ L=DF:IFLTHENL=DFANDIACS) )R ANDIA(9) {}—-1:IFL PRINT"DANGERDOUS TO MOVE IN THE
DARK! "
620 IFNVCLI>»{1IPRINT"GIVE ME A DIRECTION TOO. ":GOTO1Q40
EZ@ K=RM(R, NVC13—-1) s IFK{(LIFLTHENPRINT"I FELL DOWN AND BROKE MY NECK. ":K=RL:DF=0:
ELSEPRINT"I CAN’T GO IN THAT DIRECTIOM":GOTOLlD4O
E4@ IFNMOTLCLS
ES@ R=K:GOSUBZ4@:GOTO1040
EEQ L=0:FORZ=1TOIL:IFIACZ)=—1LETL=L+1
E70 NEXTZ
EE@ IFL)Y=MXPRINTZ%:G0T0S70
E90 GOSUB1@S@:IARCPI=—1:G0OTO9ED
700 GOSUB1@SB:IACPI=R:GOTOS&Q
71@ PRINT"SAVING GAME" : IFD=-1THENINPUT"REARDY OUTPUT TAPE"3;K$:PRINTINTCIL+S5/8@0>+1
S'MINUTES"ELSEOPEN"O", D, SV$
728 PRINTHD, 5F, LX:; DF; R:FORW=@TOIL:PRINT#D, IACWI sNEXT: IFD {) —1CLOSE
7@ GOTOSE@
740 GOSUB1@S@:R=P:G0OTO3ED
750 GOSUBL@S@:L=P:GOSUB1IBSO:Z=IACP) :IACP)»=IACL)» :1A(L)=Z:G0TOSE0
76@ GOSUEBL@S@:IACPI=0:G0TO3E0
770 DF=-1:G0OTOD9&0
780 DF=@:G0TOSE®
790 GOSUEB1BSO
280 SF=5F ORCINT(.S5+2+P):GOTO9ED
210 GOSUBL1BS@
220 SF=SFANDNOTCINT(.S+2+P) :GOTOSE0
83@ PRINT"I'M DEARD...":R=RL:DF=0:GO0TOEED
240 GOSUB1@S@:L=P:GOSUBLIRSO:IACLY=P:50TO9E0
ool INPUTY"THE GAME IS5 NOW OVER
ANOTHER GAME" sK$: IFLEFT% (K%, 1 )="N"THENENDELSEFORX=0TOIL:IACX)=IZ(X) :NEXT:60TOiGD
260 GDSUBZ4@:GOTO96D
870 L=0:FORZ=1TOIL:IFIACZ)=TRIFLEFT®(IAS(Z), 12="%"LETL=L+1
880 NEXTZ:PRINT"I'VE STORED":L3:"TREASURES.
ON A SCALE OF @ TO 1@0@ THAT RATES A"SCINT(L/TT+i@0@) :IFL=TTTHENPRINT"WELL DONE.":
GOTDESBELSESED
890 PRINT"I'M CARRYING:":K&="NOTHING":FORZ=0TOIL:IFIACZ) () -1THENS1iQELSEGOSUERZED:
IFLENCTP$)+POSC@) » EZPRINT
9@ PRINTTP®:;".", siK$=""
918 NEXT:PRINTK$:GOTO9E®
920 P=0:G0OTOZ00
9720 P=@:G0TOBz0
940@ LX=LT:IAC9)=-1:60TO9E0
Listing 2 continued on page 210
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Now NRI takes youinside the
world’s most popular microcomputer

totrain
new breed of

NRI teams up with Radio Shack
to teach you how to use,
program and service
microcomputers...make you
the complete technician.

It's no longer enough to be just a
programmer or a technician. With micro-
computers moving into the fabric of our
lives (over200,000 of the TRS-80™ alone
have been sold), interdisciplinary skills
are demanded. And NRI can prepare
you with the first course of its kind,
covering the complete world of the
microcomputer.

Learn At Home
in Your Spare Time

With NRI training, the program-
mer gains practical knowledge of hard-

Only NRI gives you both kinds of
ware, enabling him to design simpler, more  training with the convenience of home

effective programs. And, with advanced
programming skills, the technician can
test and debug systems quickly and easily.

study. No classroom pressures, no night
" school, no gasoline wasted. You learn at
your convenience, at your own pace. Yet
you're always backed by the NRI staff and
your instructor, answering questions, giving
you guidance, and helping you over the
tough spots.

Explore the TRS-80
Inside and Out
NRI training is hands-on training,
with practical experiments and demon-
strations as the very foundation of your
knowledge. You don't just program your
computer, you introduce and correct faults
...watch how circuits interact.., interface
with other systems. .. gain a real insight
into its nature.
You also build test instruments and

the NRI Discovery Lab, performing over 60
separate experiments in the process. You
learn how your trouble-shooting tools work,
and gain greater understanding of the in-
formation they give you. Both micro-

Training includes TRS-80 computer, transistorized
volt-ohm meter, digital frequency counter,

and the NRI Discovery Lab with hundreds of tests
and experiments.

(TRS-80 is a trademark of the Radio Shack division of Tandy Corp.)

youathomeas the
computer specialist!

computer and equipment come as part
of your training for you to use and keep.

Send for Free Catalog. ..

No Salesman Will Call

Get all the details on this exciting
course in NRI's free, 100-page catalog, It
shows all equipment, lesson outlines, and
facts on other electronics courses such as
Complete Communications with CB, TV and
Audio, Digital Electronics, and more. Send
today, no salesman will ever bother you.
Keep up with the latest technology as you
learn on the world's most popular computer.
If card has been used, write to:

!

]
l‘:*t!H

NRI Schools
McGraw-Hill Continuing
Education Center
3939 Wisconsin Avenue
Washington, D.C. 20016.



Listing 2 continued:

950 CLS:GOTOSED

SE@ NEXTY

978 IFNV(@) ) BTHENS390

950 NEXTX :

990 ’

1000 IFNVID)=0THEN1DR4D

12010 GOSUBI1RE®

1020 IFFPRINT"I DON’T UNDERSTAND YOUR COMMAENDY :GOTDIR4LD

100 IFNDTFZPRINT"I CAN'T DO THAT YET":GOTO1@4B

1@04@ RETURN

1050 IP=IP+1:W=CACX, IP):P=W/20:M=W-P+20: IFM{) OTHEN1BSBELSERETURN

100 IFNVI@) O 1PANDNV (@) ) 120RFITHENLZZ0

1@70 IFNVC1)=0PRINT"WHAT?":GOTO11iE80

180 IFNVIBY O 10THENLLIO

1090 L=0:=FORZ=@TDIL:IFIACZy=—1THENL=L+1

1108 NEXT:IFL)=MXPRINTZ%:GDTO1 1E@

1110 K=@:FORX=OTOIL:IFRIGHT$(IASCX). 12 O "/"THENI19PELSELL=LENC(IASEX) -1 :TP$=MID%
CIA%CXD, 1, LL) sFORY=LLTOZSTEP—-1: IFMID%(TP%, Y., 12 () "/"THENNEXTY:G0TOD11302

1120 TP$=LEFTH(MID$C(TP®H, Y+1),LN)

1120 IFTP$ ONVHECNV(1Y, 1) THENL130

1140 IFNV(@)=10THENL 1&D

1150 IFIACX) O —1THENK=1:G0TO119BELSEIA(X)=R:K=2:60T0117@

116@ IFIACX) () RTHENK=Z:GOTOD118BELSEIA(X)=—1tK=3

1170 PRINT"OK, "3

1180 F=0:RETURN

1190 NEXTX

1200 IFK=1THENPRINT"I'M NOT CARRYING IT"ELSEIFK=ZPRINT"I DONM'T SEE IT HERE"

1210 IFK=@IFNOTFZIPRINT"ITS EBEYOND MY POWER TO DO THAT":F=0

1220 IFK{) @THENF=@

1270 RETURN

1240 IFD{O) —1THENL1IZZBELSEINPUTYREADY DATA TAPE. HIT ENTER

"sK%

1250 INPUT#D, IL,CL-NL.RL,MX: AR, TTH LNy LTsMLs TR

1260 W=CIL+CL/Z2+NL/1@+RL+AML) /12 PRINTW+15s"MINUTES TO LOAD."

1270 DIMNVC1), CACCL, 73 NVSINL, 1), IA%CIL) IARCILY s RSHCRLY, RMIRL, 52, MSECML IS NT$C1),
I2¢IL 3

1280 FORX=OTOCL STEPZ:Y=X+1:INPUTH#D,.CRACX.@),.CALX, 13, CACX, 22, CACX, 21, CACX,4),CACX
2331, CACK,62.CACX, 72, CACY, @), CACY, 12, CACY,2)CACY- 31, CACY 40, CALY.5).CALY.E),CALY
s 7YENEXT

1290 FORX=OTONLSTEPLI@:FORY=0TO1:*INPUTH#D, NVHCX. YD, NVECX+1, Yo NVECK+2, Y. NVESCX+T, Y
JaNVSE(X+4, Y, NVECX+T, YI  NVSCX+E, Y NVSCX+7: Y2, NVSECX+8, Y, MVSCX+9, YI ENEXTY: X

1700 FORX=OQTORL:INPUTHD, RMCX; @), RM(X, 12, RMCX, 235 RMCX, Z) 5 RMOX. 425 RMOX, S50, RES(X) =N
EXT

1210 FORX=@TOML : INPUTHD, MS$HCX) :NEXT

17320 FORX=BTOIL:INPUTHD, IA$C(X), IACX1:IZ2(X)=IACX1:NEXT:IFD=—1RETURN

1ZZ0 REM

COLOR
MONITOR/RECEIVER

Two Modes of Operation for The Price of One

Standard composite video/ 75 ohm term.
Transformer isolated for safety.

External audio input with control.

Power Requirements: 117 VAC 60 Hz.

VM-19, 19" diagonal screen, $575.00.

For professional, industrial, home video applications.

* & & & & @

V.A.M.P, Inc.
P.0.BOX 29315« LOS ANGELES, CA 90029 « (213) 466-5533

VM-13
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n TOLL FREE
ORDER LINES
(800) 854-0523
(Outside California)

(800) 432-7066
anwS  (Within California)

INFORMATION LINE
(714) 549-7373

YOUR COMPUTER PROFESSIONALS

[bﬁ HEWLETT INNOVATIONS FROM TEXAS INSTRUMENTS
PACKARD NOW: the TI 99/4
Headquarters Home Computer
You can begin using the Tl home
HP-85 computer in minutes. You simply

snap in one of Tl's Solid State
Software
Command
Modules.
649:
. -
e fexas Instruments
HP-33C NEW ... 89.95
HP-34C NEW ...124.95 MONITOR Bead.
HP-38C NEW ...124.95 NOT
HP-31E ........ 44.95 TEXAS INSTRUMENTS
(il S 54.95 INCLUDED INCORPORATED
HP-33E ........ 73.95 THAOSP cissiais TT0E.  TIBA ascmsso 95 TI50 ...........209.95
HP-37E vvvnnnns 59.95 T1.355P NEW [0 2495  TI-B100 .. ; PC100C .. 1.l 1 16995
HP-3BE . ...104.95 Bus. Anal. | ..... 2195 TI-5015.. . 64, TI1-58/59 Libraries ... 35.00
HEgICRENC. . chlL SR b L 408 b0l e ke B
S A - EW ....79. pead ead
HP-B85 NEW ... .. CALL lehirsi.a:nal.NEW . 49,95 TI-5142 NEW ....124.95 Speak & Math NEW ., CALL
: : ) ; TiRG6: L, 3495 TI-B0B41 NEW ... 6295 Lang. Tutor NEW ... 169.95
Complete Enhancements, Peripherals and Accessories e A 104,95 Home Comp. 99/4 . . .649.95

= WE WILL MEET OR BEAT ANY COMPETITOR'S PRICE ON MOST ITEMS IF HE HAS THE MERCHANDISE IN STOCK
(MM .| units shipped in original factory cartons with accessories according to manufacturer's specification. Visa, Mastercard, $ arder, Pers.
| JVISA | Ck. (14 wrkg. days to clear), COD accepted. Min. 54,95 for shipping in U.S.A. AIR on Reqgst. CA res. add 6% sales Tx. All Mdse.

== subject to availability; prices subject to change. Send orders to Dept. BY - DEC WRITE OR CALL FOR FREE CATALOG.

; g
INTRODUCING gﬂppltz mPUtcr )' AT‘?’TzIeBS%(:lEﬁE Oftter Thiu 1231080, Bgifi

Authonized Dealer ATARI 810 Disc Drive . .. .. .........
ATAR' ATARI B20 40-Column Printer .. ....... ..479.95
PLUS Complete Entertainment & Educational Software

BEAGUSTEN K 10MM Zoecn et commiai. oo

COMPLETE BUSINESS, EDUCATIONAL
& GAME SOFTWARE AVAILABLE.

Apple 11l 15 a lughly integrated computer APPLE Il PLUS ] . e
system, evolved from the Apple |1 design NOW AVAILABLE MATTEL ELECTROMUCS Intellivision . . ., ‘- - 249.95
and optimized to hest. serve the profes DOS 3.3 > c HESS i
sional user. The new computer will be PBLE BI 7 ________________ 99.95
16K MEMORY APPLE PILDT
offered in packaged contiqurations for APPLE FORTRAN CHALLENGER

SILENTYPE PRINTER
GRAHICS TABLET

persanal use in professional applications. |

Look at these special Apple [11 6200 NEW EXECUTIVE ........... 99.95

features: « an 80- character upper! EXTENDED WRNTY g?ég :Ex E%IDPEEF’(:?AANTJNI‘EG%%HE . ‘gggg
toper; chse dsuley' (disc deive, sne 5102 NEW FIN. PROG ............. 79.95
integrated peripheral interfaces 7000 NEW MEMO WRITER . ........ 124.95

« aphanced graphics capiblity

= an emulator mode allowing
Apple 1| software to be run cAsIo“ L A LT
on the fmplﬂlll/ BYSER ek ey 2T
~ 1750 NEW .. ... ............269.95
CODE-APHONE 1050, .. ... 0gses

COMPUTIQUE IS AN AUTHORIZED APPLE DEALER || P 6Te aND MANY "OTHERS. sLL AT GREAT PRICESI!

WE PROVIDE SOLUTIONS :

NEWPORT BEACH/COSTA MESA TORRANCE/LAWNDALE TARZANA WILSHIRE CENTER
) 3211 S. Harbor Blvd. 16611 Hawthorne Blvd. 18665 Ventura Blvd. 3285 Wilshire Blvd.
ondERs Santa Ana, CA 92706 Lawndale Tarzana Los Angeles
(714) 549-7373 (213) 370-5795 (213) 705-7507 (213) 385-7777
ANAHEIM/FULLERTON LOS ANGELES : PASADENA i BREA
2514 E. Chapman Ave. 11986 Wilshire Blvd. 260 S. Lake Ave. | 1080 E. Imperial Hwy.
Fullerton Los Angeles Pasadena Brea
(714) 738-7775 (213) 820-0423 (213) 795-3007 (714) 990-6600

SSIONAL DISCOUNTS
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Text continued from page 192:

bytes of memory, has the sole pur-
pose of generating the Adventure-
data file that will be read by the
Adventure-interpreter program. The
program of listing 1 writes the data
on a C-60 cassette and verifies that
the tape has been correctly written.
Allow about 45 minutes for this pro-
gram to run.

The Adventure-interpreter pro-
gram appears in listing 2. It will read
the tape data file in about 20 minutes
and then start play of the game.

If you plan to run Pirate’s Adven-
fure, on a 32 K-byte TRS-80 or larger

machine, you can merge the two pro-
grams as follows: delete lines 6510
thru 6790 of listing 1. Append the
data statements of listing 1 to listing
2, replacing all occurrences of
INPUT#D in listing 2 with the word
READ.

It is possible to run this program on
machines other than the TRS-80. If
your machine runs a version of
Microsoft BASIC (eg: Apple II run-
ning Applesoft, Commodore PET,
Exidy Sorcerer, or any Ohio Scien-
tific computer), you will have fewer
changes to make. Here are some of
the obscure changes that may have to

(-
/\‘"\

ATION

required.
eComputational, Statistical,

CONDOR SERIES 20/DBMS is

CP/IM® operating systems.

User's Manual ($35, plus tax)

Please Send To:

Our Newest

Introducing CONDOR SERIES 20/DBMS, the relational
data base management system for users who want power-
ful performance at reasonable prices.

For the special introductory offer of $695, discover how
easy it is to develop business or personal information
systems with SERIES 20/DBMS.

*Create a Data Base in Minutes
eFull CRT Screen Management
sUse English-like commands. Host language not

microcomputers with at least 48K RAM running under

CONDOR SERIES 20/DBMS

SERIES 20 package ($695, plus tax)

~

Data Base

and Sorting Capabilities
compatible with many Z-80

CPIM is a registered trademark of
Digital Research, Inc.

Additional information.

Dealerinquiries welcome.

-

Name Position
Company Address
City State ZIP
Phone ( ) Computer CRT

CONDORCOMPUTER CORPORATION
3989 Research Park Drive, P. O. Box 8318
Ann Arbor, Michigan 48107

(313) 769-3988
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be made (depending on your machine
and version of BASIC):

® A logical operation returns the
value —1 (or hexadecimal FF) when
true, and 0 otherwise. For example,
executing:

PRINT (1=2), (1=1)

causes the numbers 0 (denoting false)
and —1 (denoting true) to be printed.
® The flag SF is a 16-bit integer that is
set and tested with boolean algebra
commands. This can be replaced by
the following:

1. Dimension SF as SF(15)

2. Replace F1=SF AND
CINT(21LL+.5) with F1=SF(LL)
3. Replace SF=SF OR
CINT(2tP+.5) with SF(P)= —1
4. Replace SF=SF AND NOT
CINT(.5+21P) with SF(P)=0

®[F , . . THEN . .. ELSE state-
ments in TRS-80 Level II BASIC
assert that, if the condition being
tested is true, the statements between
the words THEN and ELSE are per-
formed. If the condition is false, the
statements following the ELSE are
performed. If your BASIC does not
have the ELSE clause, you will have
to split the statement into multiple
lines.

® LEFT(A$,B) returns the substring
of A% from the first character to
the Bth character. Similarly,
MID$(A$,B,C) returns the substring
from the Bth character on, for a total
of C characters, and RIGHT%(A$%)
returns the last (ie: rightmost) B
characters in the string.

®If you cannot create a two-
dimensional array of strings (eg: DIM
A%(20,3)) as a twenty-row by three-
column array of strings), you will
find conversion nearly impossible
because this feature is used heavily in
the program,

Happy adventuring, and watch out
for the tides on Pirate’s Island—they -
can be tricky.m

Please note that the Pirate’s
Adventure is copyrighted. Its
publication in BYTE entitles the
reader to personal use only. The
program may not be distributed in
any way without the written per-
mission of the author.
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Continuous. no-clutter, textual display, and short,
easy-to-remember commands make Mince one of
the finest editors available for small computers. Mince is
based upon Emacs, a text manipulation system previously
available only on a few large computers. The many
features Mince now brings to the microcomputing world
include, for example, the ability to switch back and forth
between several documents. or even to display two
different documents at once so that you can make
changes in one based on the other.

Scribble is a text formatter that, when combined with
Mince or another editor, forms a comprehensive
document preparation system. Scribble is based on
Scribe, which was developed at Carnegie-Mellon
University to provide a simple yet powerful formatting
environment for the non-technical user. Scribble com-
mands allow you to specify the logical structure of the
document rather than worry about formatting details.

G emstones are pro- Mince : : *125
fessionally crafted Scribble (available January 1981} 1256
programs that represent Both Mince and Scribble {ardered together) 176
the state of the art in their Amethyst *360
respective domains. The Mince Manual 15
documentation for each Scribble Manual (available January 1981) "5
Gemstone includes not just Amethyst Manual '35

a user's manual but also a
design overview and
related theoretical material
Each Gemstone also re-
presents an ongoing
commitment to user sup-
port, in the form of a
newsletter, program
updates, and a telephone
hotline

responding product

special request

Mark of the Unicorn
PO Box 423

617-489-1387

Manual price is refundable upon purchase of the cor-
All programs require a 48K CP/M™ system. Mince and

Amethyst require a cursor-addressable display. Avail-
able on 8" soft sector diskettes. Other formats by

Arlington, Massachusetts 02174

rethyst, first of the Gemstones, combines Mince,

Scribble, the BDS C compiler, and the source code
for the Mince command set. This package makes possible
simple reconfiguration of the editor to meet your needs.
Not only can you customize the editor to your taste, you
can even write \jour own programs and make use of'the C
compiler. This way well make Amethyst the ultimate
8080/2-80 program development system.

But what makes this Gemstone sparkle in our eyes is
support!' For Amethyst owners, service is our most
important product. Purchasing Amethyst entitles you to
free future updates and additions, as well as a newsletter
containing other users’ comments on how to get the
most from the system. We will provide any single

command or simple document type that you find missing
from Mince or Scribble for free, as well as providing more
complex cthanges at additional cost. Further, our pro-
gramming staff is available by phone or mail for
consultation in bringing Amethyst up on your computer
or helping you modify it to meet your needs.

We see your customization requests as feedback
on the quality of our product. If there's some-

thing you think we've forgotten, we're just as anxious to |

have it in the software as you are. Big or small, you're
important enough 'to. have an editor that works a little

more the way you ‘'want and a little less the way anyone
else thinks it ought to '

"NoO, it’s a program oevelopment sys tem*

* Actually, it's both 2 CP/Mis a registered trade mark of Digital Research
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BYTELINES

NEWS AND SPECULATION ABOUT PERSONAL COMPUTING

Conducted by Sol Libes

$299 Color Computer
From Commodore: Com-
modore International Ltd
has announced several new
products, including the
$299 VIC-20 color com-
puter, which has been the
subject of much speculation
over the past year. The VIC
(Video Interface Computer)
connects to any television
set or monitor and features
color (22-character by
23-line display); sound;

5 K bytes of programmable
memory (expandable to

32 X bytes); user-program-
mable function keys; full-
size typewriter keyboard;
high-resolution graphics;
standard PET BASIC; a
graphics character set; pro-
visions for joysticks, pad-
dles, and light pen; and ex-
ternal slots for extra
memory and ROM (read-
only memory) packs.
Peripherals to be available
include a tape-cassette
unit, single floppy-disk
drive, and printer. Com-
modore's new low-priced
CBM 2031 single disk-drive
unit (also part of the new
products announcement)
will be available in a serial-
bus version for use with the
VIC-20. The CBM 2031 will
be able to store up to 170 K
bytes on a single 5-inch
floppy disk. It will retail for
under $600.

Another significant an-
nouncement from Com-
modore was made with
much less fanfare: a new,
high-capacity business
computer called the CBM
8096 that will feature an
80-column display, 96 K
bytes of programmable
memory, FORTRAN,
COBOL, Ozz
(Commodore’s new user-
adaptable data-

management and retrieval
program), and probably
VisiCalc. It could have a
dramatically low price. The
CBM 8096 in conjunction
with a high-capacity disk
drive (like Commodore's
new CBM 8062, with 3.2
megabytes capacity), could
undersell the already low-
priced Radio Shack Model
1I.

Availability: Do not ex-
pect to see the VIC-20
before the second guarter
of 1981. The CBM 8096 will
not be out before the fourth
quarter of 1981.

Winchesler 8-Inch

Drives Off To Slow Start:
Manutacturers of 8-inch
miniature Winchester hard-
disk drives are reporting
that sales, so far, have been
disappointing. Apparently
there is a wait-and-see at-
titude on the part of
customers. This appears to
be due to standardization
and interface problems, as
well as the emergence of
5-inch miniature Win-
chester drives. Sales for
1980 were predicted to be
in excess of 60,000 units;
however, it appears that
fewer than 37,000 will be
shipped, with IBM taking a
very sizable portion of this
number.

Sales of 8-inch miniature
Winchester drives are ex-
pected to increase at a
healthy rate. Some industry
analysts are predicting
500,000 units by 1985, 1t is
further predicted that these
drives will take over the
20- to 200-megabyte market
previously held by 14-inch
Winchester drives. It is ex-
pected that the 5-inch Win-
chester drives will domi-

nate the under 20-mega-
byte market.

Modal 33

Teletypewriter To Be
Discontinued: The Tele-
type Corporation’s Model
33 teletypewriter, affec-
tionately known as "TTY"
by long-time users, will be
phased out of production
by the end of 1981 after
over twenty-five years of
production. Teletype will
also stop production on the
models 28, 32, 35, DRPE,
BRPE, and 4210. The
Model 33 was the primary
terminal for interactive
computer use in the 1960s
and early 1970s. Although
it was designed for message
transmission via telephone
lines, early computer
designers adopted it and its
ASCII (American Standard
Code for Information Inter-
change) character code as
a standard. Parts and
documentation support will
be continued for five years.

DEC Shuts Two

Computer Stores: DEC
(Digital Equipment Cor-
poration), the first com-
puter company to open a
chain of computer stores,
has halted the planned ex-
pansion of its store net-
work. Further, it has closed
two of its twenty-seven
stores. Reportedly, DEC
spent between three and
five million dollars to open
the stores plus an equal
amount for operating ex-
penses, yet only a few of
the stores have become
profitable. The stores
closed are in Detroit and
the Wall Street district of

New York City. More stores
are expected to be shut
down.

Xerox, CDC (Control
Data Corporation), and
Commodore all have
followed DEC's lead by
opening computer stores.
Xerox expects to open fif-
teen stores in 1981, while
CDC and Commodeore
stated that they expect to
open "“hundreds” of com-
puter stores.

Rectder’s Digest Buys
The Source: In a surprise
move, the Reader's Digest
has purchased a 51% in-
terest in the Source
Telecomputing Corpora-
tion. According to the
Washington Post, Reader's
Digest paid $3,000,000—a
substantial amount of
money for a company with
no assets and only a
marketing concept. The
Source is entirely a resale
operation: communications
from Telenet, computing
from a time-sharing service
called Dialcomm, and data
bases from all over. The
Washington Post article also
disclosed a messy court
battle between Bill Von
Meister, who developed the
idea for The Source (and
some years ago, developed
the idea for the Mailgram),
and Jack Taub, who ousted
Von Meister in a financial
power struggle last year.
A recent article in
Business Week described
The Source’s woes. When
Jack Taub took over the
company last October, he
immediately fired forty-five
of the seventy employees,
cut expenses, and procured
additional financing.
However, many suppliers
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still report that they have hardware is first-rate—a OS-1 Operating System appear to have problems,

not been paid and Taub
had been asking them to
wait until 1982.

The Source promised in
its advertisements that
airline schedules,
restaurant guides in major
cities, and mailgram-like
services would be
available. The mailgram
went into effect last April
and the airline schedules in
June. The restaurant guide
still covers only two cities.
Also, at present a maximum
of 100 users can use the
system simultaneously;
higher demand on The
Source has led to some
long-delayed responses.

Most users seem to ac-
cept The Source's problems
as those of a pioneer with
development difficulties
and that slowly, but surely,
the services are improving.
Most agree that even with
its problems, The Source is
very worthwhile.

The Reader's Digest
could be just what The
Source needs to become
successful. The purchase
indicates that the Reader's
Digest is clearly moving in-
to the electronic jour-
nalism/communications/in-
formation field.

The Japanese Are
Coming: Until now the US
has dominated the micro-,
mini-, and large-computer
markets across the globe.
However, things are chang-
ing ahd 1981 will no doubt
see the Japanese as a major
factor in the computer
market. The Japanese are
already pushing foreign
computer suppliers out of
the Japanese marketplace -
and are presently setting
up marketing organizations
in the US and Europe.
They are moving slowly
and very carefully, which is
quite different from the
American way of operating.
Therefore, do not look for
the Japanese computers to
suddenly dominate the
market. Rather, look for
slow, but steady, growth as
the Japanese‘learn how to
adapt and market products
in foreign marketplaces.
There is no doubt that the

congressional task force
recently concluded that
Japan has caught up to the
US in semiconductor tech-
nology “and in certain
areas, may be ahead of
us.” In fact, many
American computer makers
are already using Japanese
components in their com-
puters, and the trend is in-
creasing.

This picture is essentially
the same as that of the in-
troduction of Japanese cars
into this country. Japanese
cars were first introduced
in the US about 20 years
ago. Today they account
for 40% of the market.
Their cars cost more than
US cars but are designed
and made better. The same
thing will probably happen
in the computer market.
Who knows, in another ten
years we may see
government-supported
loans for Apple, Com-
modore, or Radio Shack.

XENIX. UNIX;lea.

UNIX-Equivalent — What

 Next? There are now at

least three UNIX-like
operating systems available
for microcomputers, only
one of which is licensed by
Western Electric. By now,
Microsoft should have its
XENIX operating system,
developed in the C
language under Western
Electric license. It will be
available for Z8000-based .
systems. Electrolabs . 5
already has its "UNIX-Like"
systems available for
Z80-based systems, and
Morrow Designs has an-
nounced a “"UNIX-

Equivalent” system for use

with its Z80 system.
Microsoft claims that
XENIX is to be a superset of
UNIX and that it will con-
form to Release 7 of UNIX.
Further, Microsoft hopes
“to establish a clearing-
house for UNIX and XENIX

. software developed by

users.” XENIX will be sold
primarily to OEMs (original
equipment manufacturers),
and Microsoft will receive
$500 for each single-user
copy sold. '

Electrolabs claims thfat its

“appear|[s] exactly like
UNIX to the user” and that
it "provides for up to 1024
users” plus “lots more”—all
in 12 K bytes of code. A
4 K-byte CP/M adapter is
also included (with source
code) in the $2489 price.
The Morrow operating
system will be advertised as
a "UNIX-Equivalent.” It will
be designed to run
specifically with the new
Morrow Z80 processor

_card, which includes a

hardware mathematics pro-
cessor and a programmable
system-supervisor circuit
for memory management.

Throo-Dlmonslnnul
System To Be Introduced:
Genisco Computers, Costa
Mesa, California, is ex-
pected soon to announce
the first three-dimensional
computer-graphics display.
It will use a vibrating
parabolic mirror and stroke
display to create the illu-

sion of a three-dimensional °

object hovering in space
before the operator. The
system will probably sell
for about $100,000, and it
is expected to find applica-
tions in air-traffic control,
molecular research, and oil
exploration.

Da‘tu Errors To Increase
With Sunspots: NOAA (the
National Oceanic and At-
mospheric Administration)
is predicting that increases
in sunspot activity will
cause disruption of data
communications worldwide.
This increase occurs every
eleven years, with 1981
thru 1983 being a period, of
intense activity. The last
such period occurred be-
tween 1969 and 1972, The
effect-is felt to be more
severe at higher altitudes.

Doubl.-Sldo Floppy
Woes Persist: Makers of

- double-sided floppy-disk -
* drives finally appear to be

delivering reliable units.
Users report that the 5-inch
dual-sided drives exhibit
excellent reliability.
However, 8-inch drives stil]

and full production of high-
reliability units is not ex-
pected for several more
months. Experts are pre-
dicting that not until 1982
will we see a crossover
point where more double-
sided floppies are made
than single-sided units.

Flrod Programmer Sued
For Erasing Programs: A
suit filed by Leeds & North-
rup (L & N) against a
former employee accuses
him of erasing several
valuable programs shortly
after being fired from his
project manager/program-
mer position and before his
password had been re-
moved from the system.

L & N is asking for $10,000
in damages and a court
order restraining the
former employee from
future tampering with the
computer. Fortunately,

L & N was able to restore
the obliterated programs

" from backup magnetic

tapes.

Upl And Downs In
Personal Computing: It's
been all “ups” for Tandy
Corporation, while it has
been all "downs" for Texas
Instruments (TI).

It looks like Tandy will
sell close to 300,000 Radio
Shack Model T computer

“systems by the year’s end.

Tandy reported that its
fourth guarter earnings
rose 52% to over $30
million, with year-end net
sales of over $112 million.
That's an increase of over
35%, on sales that rose
14%. Further, Tandy an-
nounced that it plans to -

' open fifty more Radio

Shack Computer Centers
(there are sixty presently).
Tandy also plans to have
250 full-line stores (ie:
Radio Shack stores that .
carry its full microcomputer
line of products) by the end
of 1981. Also, 100 new
Radio Shack stores will be
added, bringing the total
number of Radio Shack"

. stores selling audio, elec-

tronic, and computer
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ARCHIVES BUSINESS COMPUTER

CP/M-BASED . .. 1.5 MB CAPACITY . .. $-100 BUS

Afull 1.5 megabytes of storage on double-
sided 5'4" diskeftes; single-sided drives also
available: CP/M operating system and stan-
dard $-100 bus allow for wide application
possibilities and easy expansion.

FULLY TESTED ...
BROAD MARKET APPEAL . . .
HIGH MARGIN

The Archives Business Computer represents
the new generation of all-in-one compu-
ters, ideally targeted at professional and
business customers. The compact desk-top
unit includes two 5%" drives that can be
sold CP/M-based applications software; a

12" green phosphor monitor; detachable -

keyboard with” numeric cluster, function
.keycluster and 23 relegendable function

CALL TOLL-FREE

keys; 64K RAM, and Z-80 microprocessor ...
options include a direct-connect Bell 103
compatible modem and hardware float-
ing point chip.

The new Archives Business Computer is now
available from PG| Wholesale, the nation’s
leading microcomputer distributor. Call us
toll-free for the most competitive pricing
and widest selection of name-brand pro-
ducts in the industryl A complete Research
and Development Evaluation Report on the
Archives Business Computer is available to
dealers free of charge. The Archives is
immediately available at substantial deal-
er discounts.

Manufacturer's suggested retail prices
from $6,500 for dual drive single-density to

.$7,500 for double-density 1.5 megabyte

system. .
1-800-528-1415 1-800-528-6450

WHOLESALE

(fomerly MicroAge Wholesale)

1425 W. 12th Place
Tempe, Arizona 85284
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eqguipment to 8000
worldwide.

Texas Instruments, on the
other hand, has problems.
Its 99/4 personal-computer
system has met with poor
sales, far less than TI pro-
jected. The general feeling
is that, although the unit
has many unique features,
it is overpriced and under-
supported. TI reported in
its most recent quarterly
report that this was one of
the company's “adverse
areas.” But TI is not taking
this lying down. Learning
from automobile makers, TI
is experimenting with $200
rebates ($100 cash and
$100 worth of software) and
is backing this up with
promotion, software
development, and a
seminar program. The 99/4
lists at $950, but many
dealers are discounting it
to as low as $699 plus
rebate.

Funny Bit: The Manhat-
tan Yellow Pages telephone
directory lists Lifeboat
Associates, the country’s
largest distributor of
microcomputer software,
under “"Marine Supplies &
Emergency Equipment.”

Tundy Introduces Three
New Computers: Recently
the Tandy Corporation an-
nounced three new per-
sonal computers. Their
features have been covered
in detail in several publica-
tions (see the October 1980
BYTE, page 172); there is
no need to review them
here. However, some com-
ments may be worthwhile.
The three machines are
the TRS-80 Color Com-
puter, the TRS-80 Model
III, and the TRS-80 Pocket
Computer. The color com-
puter sells for $400 in its
basic configuration (4 K
bytes of programmable
memory) and is only
expandable to 16 K. It uses
the 6809processor and is
therefore not compatible
with the TRS-80 Model I
and II. It does not look like
it is intended to compete
with the Apple computer.
Rather, it appears aimed at

competing with lower-level
systems such as the Atari
400 and TI-99/4 personal
computers.

Although Tandy denies
it, the Model III appears to
be a replacement for the
Model 1. Considering that
the Model III contains the
monitor, keyboard and disk
drives in a single en-
closure, is software com-
patible with the Model I,
and offers additional
enhancements, most in-
dustry people feel that the
Model I will be phased out
when the Model III systems
finally arrive at the stores.

The Pocket Computer is
really a marketing experi-
ment. Neither Tandy nor
any of the other pocket-
computer makers really
know if there is a mean-
ingful market for this
machine. Quasar and
Panasonic talk about selling
one million of their new
hand-held computers next
year (at $400 each). Tandy,
however, is selling its at
$250 and may garner the
major portion of the
market.

But what is the market for
these pocket machines?
The makers are projecting
that they will be bought by
salesmen and executives
who, via a modem, will
contact their home com-
puters to book orders,
check order status, receive
and send messages, etc.
Will hobbyists be attracted
to these machines? The
successful systems today all
have a strong hobbyist
base. It will, therefore, be
interesting to see if these
pocket devices catch on as
planned.

TRS-BB Copy Due From
Far East: EACA Limited of
Hong Kong is manufactur-
ing a functional copy of the
Radio Shack TRS-80, which
is no doubt the most
popular microcomputer
system made to date.
Although it does not look
like a TRS-80, it is hard-
ware and software compati-
ble with it. The computer
will be marketed in the US
by Personal Micro Com-
puters Inc (PMC), Moun-

tain View, California, and
will be known as the
PMC-80. It will list for $595
(without a monitor), which
is $200 less than the
TRS-80. It will have a
50-pin bus (TRS-80 has a
40-pin bus); PMC plans
S-100 and TRS-80 inter-
faces.

Rcmdom Rumor Bits:
Zilog is still having prob-
lems delivering bug-iree
28000 chips.... AMD (Ad-
vanced Micro Devices) is
rumored to be working on
the 28003, a 32-bit version
of the Z8000, scheduled for
release in 1981.... NEC is
rumored to be about ready
to announce a new
video-display-controller
integrated circuit capable
of handling a bit-map
graphics display of 1024 by
1024 pixels, devoting 16
bits to each pixel. It will be
capable of being con-
figured for gray scale or
color (3 bits each for red,
green, and blue intensities)
and still have 7 bits left
over for things like blinking
pixels, intensity protection,
etc.... Intel, Western
Digital, National Semicon-
ductor, and Texas In-
struments are all rumored
to be working on con-
trollers for Winchester
floppy-disk systems. When
these integrated circuits are
available, it should reduce
the cost of these controllers
from the present $1000 to
$1500 to a range of $200 to
$500....

Rundom News Bits:
SofTech MicroSystems Inc,
sole licensing agent for
UCSD Pascal, expects to
make available a 16-bit ver-
sion of UCSD Pascal for
8086-based systems
sometime in 1981. This will
be followed later by a
68000 version.... Tandy
Corporation (parent of
Radio Shack) has acquired
the Lika Corporation of
Stockton, California, for
$4.5 million. Lika is a
manufacturer of double-
sided and multilayer
printed-circuit boards....
Apple is having difficulty
shipping Apple IlIs and

does not expect the first
shipments until after the
first of the year, six months
later than promised....
Bubble-memory prices are
dropping as yields im-
prove. Intel has dropped
the price of its BPK bubble-
memory prototyping kit
from $1710 to $995 and its
iSBC250 bubble-memory
card from $4750 to $3500.
Sales of bubble memories
rose to $226 million in 1980
compared to $18.4 million
in 1979.... National
Semiconductor has in-
troduced a microprocessor
with BASIC in ROM (read-
only memory). The INS8073
device has a 2.5 K-byte
ROM with Tiny BASIC and
a 64-byte area of program-
mable memory, which is
used as a scratch-pad
memory.... ANSI
(American National Stan-
dards Institute) has
established a committee to
develop an APL language
standard. Those wishing to
participate should contact
Clark Wiedman, University
of Massachusetts Com-
puting Center, Amherst
MA 01003.... Shugart
Associates will soon in-
troduce a new series of
5-inch floppy drives
capable of storing 500 K
bytes on a single side and 1
megabyte on two sides.
They will be compatible
with older drives.... IBM is
quietly setting up a
distributor organization to
sell its computer
peripherals.... The
Massachusetts Department
of Revenue recently held
hearings on a new tax for
off-the-shelf software, time-
sharing, and other data-
processing services....
Apple Computer will soon
begin production of the
new Apple III in a new
plant located in Ireland.

MAIL: [ receive a large
number of letters each month
as a result of this column. [f
you write to me and wish a
response, please include a
stamped, self-addressed
envelope.

Sol Libes
POB 1192
Mountainside NJ 07081
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TERRIFIC

| TRIO:
280, OASIS, MAROLT.

A superior operating

system and top application
software bring out the best
in a microcomputer. That's
why Marot offers the 0asIS*
Operating System and
compatible software for
owners of Z80 based micros.
They make a terrific trio.

280 MICROS —great
machines. Tandy's TRS-80
MOD II* with DMA, bank
select possibilities and
nationwide service. Altos.
Cromemco. Horizon.
And many others. Great
machines—but it takes
a great operating system
to tap their full potential.

ENTER OASIS —available

from Marot. OASIS is fast
emerging as the operating
system for Z80 commercial
applications and serious
programmers. Why?...rapid
formating and back-up of
diskettes; efficient disk utili-
zation; excellent line editor
and document processor
for file management and
textwriting; user accounting
with logon, password, privi-
lege level and use account-
ing; machine independence
of programs, data and text
files; sequential, direct and
keyed index (1ISAM) files;
interpreted and compiled
BASIC; COBOL-ANSI '74;
single and multi-user ver-
sions; and more. No wonder
pros say '0AsIS makes
micros run like minis!'

Circle 144 on inquiry card.

APPLICATION SOFTWARE
—available from Marot.

(Circle what you would like

OASIS is your active, INVisible g 1 ine address snown beiow.)

partner supporting these
excellent, ready-to-run
products:

Magic Wand." The

wordprocessor combining
the ease of screen editing

with micro power.
HDBS** For data
management needs
restricted to hierarchical
tree structure and fixed
length records.
MDBS** Handles full

network CODASYL oriented

data structures and
variable length records.
ABS*** Quality office
management systems—
accounts receivable and
payable, general ledger,
etc.—the total interacting,
user-oriented business

package. Written in COBOL;
available with source code.

A Law package. And
ready soon: complete
medical management,
real estate, restaurant,
pharmacy, management
analysis packages, and
others.

Marot and its Dealers
offer oasis and many
professional software
products to individuals,
OEMs and dealers.
Licensing arrangements
are also available. Just
call or write and start
your own terrific trio.

Pr t Pri
and send order wilh payment oduc with C,\?,,,“,
QASIS Manual | Only
I OPERATING SYSTEM
: [ SEND COMPLETE gt
_anguage;
INFORMATION File Management;
I User Accounting;
. Device Drivers;
. Product Price Print Spoolar;
General Text
Edurgr,emc.)m $150 S5
" SINGLE-US 17.50
I MAG'C WAND 5400 MULTI-USER 350 17.50
- BASIC COMPILER/
: ABS ACCOUNTING (call or write)| INTERPRETER/DEBUGGER [ 100 | 15.00
1 MDBS, Ul K $900 | COMPILER)INTERPRETER/
netwaor S/
. s U etwo DEBUGGER 150 15.00
1 HDBS 300 | peveLopMEeNT PACKAGE
(Macro Assembler;
Report Generataor, b.n:age EJ:mor. 15 2%
ebugger 5.
Query System 300
Primer 10 | TEXT EDITOR &
I . L SCRIPT PROCESSOR 150 15.00
(Other options available)
DIAGNOSTIC &
J Magic Wand, MDBS and HDBS are CONVERSION UTILITIES
available for several operating systems g;scfnmy L.;n'gu;gg;
& i et R Converters; File
151 <HiE Recovery; Disk Test;
ta Data Base File Copy from
other O5; etc.) 100 15.00
rademark o the Tandy COMMUNICATIONS
PACKAGE
Iracemark (Terminal Emulator;
i File Send & Recewa) 100 | 1500
PACKAGE PRICE
e — (All of Above)
e — SINGLE-USER 500 60.00
————— = ——=m MULTI-USER 850 60.00
e e = - =
e r——— O TR
I ——— " OBOL-ANS] T4 750 35.00

e

ollb
il

Il
w\ll

|t

MAROT SOFTWARE SYSTEMS.
YOUR EASTERN SOURCE

Send order to:

Marot Software Systems, Inc.
310 Madison Ave.

New York City, NY 10017
Telephone (212) 661-8550

NAME
STREET (NO BOX #)

CITY
STATE ZIP
AMOUNT §

(Attach systern description:

add §3 for shipping;

New York residents add sales tax.)
[ Check enclosed [ VISA

O UPS C.O.D. [ Mastercharge
Card Number

Expiration Date

Signature
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CBM™ 8032 BUSINESS COMPUTER

The new Commodore' 8032 Business computer offers a wide
screen display to show you up to 80-character lines of informa-
tion. Text editing and report formatting are faster and easier
with the new wide-screen display. The 8032 Business Com- |
puter also provides a resident Operating System with ex- |
panded functional capabilities. You can use Basic on the 8032 |
Business Computers in both interactive and program modes,
with expanded commands and functions for arithmetic,
editing, and disk file management. The CBM 8032 Busi-
ness Computeris ideally suited for the computing needs
Il of the business marketplace. Call for additional

information.

$1695

(x commodore

$ 1795 CBM™8050 DUAL DRIVE FLOPPY DISK
The CBM 8050 Dual Drive Floppy Disk is a much enhanced
*32K RAM, 14K 4.0 BASIC version of the intelligent CBM 2040 Disk Drive. The CBM 8050
*IEEE BUS *80 x 25 CRT has all of the features of the CBM 2040, and provides more
3 powerful software capabilities, as well as one megabyte of
*Ide_al for Word:l::'rOCESSlllg online storage capacity. The CBM 8050 supplies relative
or other business/technical computer uses. record files and automatic diskette initialization. It can copy

all the files from one diskette to another without copying
unused space. The CBM B050 also offers improved error recov- J

ery and the ability to append to sequential files.

MULTI-USER TIME SHARE OFFERED TO YOU BY THE
NEECO MULTI-CLUSTER

At a’low entry cost, up to eight CBEM computers can transfer data bi-directionally to one
CBM Dual Disk Drive. The MULTI-CLUSTER, designed with its own independent power
supply, provides a connection from one CBM computer work selection to other CBM
computer work stations, allowing data transfer and data access on a priority queuing basis.
This system provides the cost effectiveness required in a multi-using environment by
establishing the dual disk drive as a central mass storage unit. This providesa high degree
of disk accessibility.

The standard configuration of this system allows 3 CBM* microcomputers (maximum of 8)
connected through the MULTI—CLUSTER to the IEEE port of the 2040 Disk Drive. More
CBM's can be added to the system according to the user's need.
MULTI-CLUSTER
Standard Components $995 Additional Component Prices

One Multi-Cluster . Each extra CM-100 ...........
Controller.......,.... MCS800A QOutput Printer Module .......
Three Channel Modules ... CM-100 (for Centronics Protocal).....

Multi-Cluster is g product of BMB Compuscience.

NEECO :
(=%  DATASOURCE1
“A full featured Database Manager for the Commodore 8032”

Never before has a true Database been available for Commodore Computers. DATASOURCE 1 contains database
capabilities you would not expect on a microcomputer system. Capabilities like selective search by any sub-field or field
within a record, mathematic manipulation, up to 120 fields per screen display, and much much more! DATASOURCE 1's
major feature is total usability! DATASOURCE was designed for use by you! - )

MAJOR FEATURES INCLUDE: MAJOR USES INCLUDE:

+ SCREEN ORIENTED ¢ SELECTIVE OR SEQUENTIAL * MAILING LIST

SEARCHES ¢ UP TO 120 SORTABLE DISPLAY FIELDS # UP TO 2 MANAGEMENT » QUERY/CALL

DISPLAY SCREENS OF DATA FER RECORD & HUNT FUNCTION INFORMATION * A/R AGING

(find characters in anyrégord) * POWERFUL MATHEMATIGAL MANAGEMENT » CASH FLOW
MANIPULATION » SUPPORT PROGRAMS INCLUDE: FILE OR EDIT FORECASTS ¢ FILE MANAGEMENT » ANY
SCREEN.RECORD, POWERFUL SORT/MERGE, DIRECTORY PROJECT/PROBLEM THAT REQUIRES
MANAOCER, BXTENDED OUTPUT REPORT GENERATOR, FULL O% INVENTORY DATA OR FILE

COMPATIBILITY WITH WORDPRO 4™ PLUS FILES, AND MUCH,' P-“‘ﬁ c,ﬁ\ MANIPULATION!
MUCH MOREI EMINENTLY USABLE BY NOVICE USERS. 105 4 95
Ob,ﬁ‘ﬁ’h

' *Requires DOS 2.0 or DOS 25

AVAILABLE TO DEALERS FROM MICROAMERICA
. L_ Girols 146 on Ineuiry 6aid; DEALER TOLL FREE: 1-800-343-4411

WordPro 4 Plus is a registered trad k of Professi 1 Software Ine. : . ]

NEECO NEW ENGLAND ELECTRONICS CO., INC. (61 7) 449 _1 760

“NEW ENGLAND's Largest

679 HIGHLAND AVE. 5 g MASTERCHARGE OR VISA ACCEPTED
NEEDHAM, MA 02194 omputer Showroom TELEX NUMBER 951021, NEECO
MON-FRI, 9:00-5:30, E.S.T.




NEECO
PROUDLY
INTRODUCES

~ ALTOS OFFERS OUR USERS
Dual 8" floppy disks TOTAL SYSTEM CAPABILITIES
Megabyte storage ~ AND FLEXIBILITY ...
64K RAM « Z80 based « CP/M « Multi-User
IOOLa;illydeSi%?(n{%%m%) « Hard Disk » Seven languages
" e MP/M « NEECO system support
and Multi-User « Full Word Processing

$5990

A “ALTOS Computers offer you System
Flexibility and Reliability”

CONTACT NEECO FOR ADDITIONAL INFORMATION ON |
HOW ALTOS CAN BECOME YOUR COMPUTER SOLUTION.

Altos computersrangein price from less than $3000 to over $14,000. Altos Computer Systems'’ capabilities
range from single disk-single user to 29 Megabytes-Multi-User.

ALTOS computers are distributed to Dealers/OEMs in the N.E. Region by MICROAMERICA
su PERBRAIN Trial Tested Osborne Business Packages on the Superbrain
e Accounts Receivable $250.00 ‘Complete 4 Module
SOFTWARE e General Ledger $250.00 Package 795
e Accounts Payable $250.00 MicrosoftBASIC
(Business Packages written in MicrosoftBASIC) o pPayroll Package $250.00 $s325

JPERBRAIN SPECIAL OFFERI SPECIAL OFFER! - Purchase
32K RAM $2795 Purchase a 64K Superbrain a Centronics 704-9 (R8232;

at $2995 and will include

64K RAM $2995 | 180 CPS, retail $2380) printer
FORTRAN § 450 i[\iea;usleluﬁ: ;?s;gmnly e and a 64K Superbrain together

“The Superbrain is ideal for use as an intelligent for only $4595 - cash price only.
terminal or stand alone microcomputer system for — : .
OEM's, commercial customers, and other e Two 5.25" Shugart Minifloppies with over
sophisticated computer users.” 300 K (CP/M Version 2.2 or later) Disk Storage.

Integrated in a single compact housing.
CP/M operating System with MBASIC5 and
other interpreters/compilers available.

32K or 64K RAM models available.

21/0 Ports - one fully enabled RS232
port for communications. Other port for
RS232 serial printer output.

Too many software packages are now
available to list them here.

OEM/DEALER INQUIRIES

All pricing and specifications are subject to change.

$2 9 9 5 The Honor Graduate

NEECO 'Vicrcharges MICROAMERICA DISTRIBUTING
: g “Nationwide distributors of Computer Equipment"
679 Highland Ave. _ Visa Accepted 21 Putnam Street

Needham, M 1 - eedham, |
oL L L e S i L TR (617) 449-4310

Circle 147 for NEECO Circle 148 for Microamerica BYTE December 1980 221



The Users Column

BASIC, Computer Languages,
and Computer Adventures

Jerry Pournelle
c/0 BYTE Publications
70 Main St
Peterborough NH 03458

It's a typical Sunday afternoon here at Chaos Manor.
In one room a dozen kids are playing games on the Radio
Shack TRS-80, while here in the office I've been playing
about with the C programming language after adding a
check-writer to my accounting programs. My wife, the
only practical member of the family, gently reminds me
of my deadlines: galley proofs of a new novel, King
David's Spaceship (Simon and Schuster); two chapters of
the latest Niven/Pournelle collaboration, Oath of Fealty
(Simon and Schuster, Real Soon Now); plus three col-
umns; a speech to a librarians’ convention; and inputs for
a NASA study on America’s fifty-year space plan. Some
business people worry about cash flow; for authors it's
work flow—work comes in bunches, like bananas, and
sometimes it seems everything has to be done at once.

So, since it's what we've been doing here lately, I'll talk
about computer games and programming languages; a
disparate set of topics, but not quite as unconnected as
they might seem at first glance.

Languages

One of the biggest unsolved problems in the microcom-
puter field is languages: which ones are going to be stan-
dard? Everyone learns BASIC, of course, because it
comes with the machine, and it's a very easy language to
learn. Pretty soon, though, you come to the limits of the
BASIC supplied with the computer; and then what?

A few years ago there wasn't a lot of choice. You could
buy FORTRAN, and perhaps COBOL; you could learn
assembler; but then you were stuck. Moreover, there
didn’t seem to be any obvious advantages to FORTRAN
and COBOL, both of which were not only hard to learn,
but also difficult to connect up with the computer. Most
of the books on those languages were written with big
mainframe machines in mind, and the documentation for
the small-system versions was, to put it kindly, rather
skimpy. Moreover, the user manuals were filled with
mysterious references to “logical devices” and other such
nonsense, while giving almost no clear examples of how
to get programs running on a home computer.

The result was a great expansion of BASICs. What was
once a simple teaching language, designed largely to let
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new users become familiar with the way computers
think, became studded with features. Every time you
turned around there was a new BASIC interpreter, each
one larger than the last, and almost none of them com-
patible with each other. Whatever portability BASIC had
enjoyed vanished in a myriad of disk operations, func-
tions, WHILE statements, new input formats, etc, etc,
and, at the same time, the “free” memory left over after
loading BASIC got so small that you couldn’'t handle
much data.

The logical end of that process is Microsoft's newest
BASIC-80. Understand, it's an excellent BASIC. It has
features that, not long ago, the most advanced languages
didn't have. It's well documented—at least the commands
and functions, which are listed alphabetically, are clearly
described. The general information section could be ex-
panded with profit—at present it's written for users who
are already more or less familiar with how BASIC oper-
ates. There are elaborate procedures for error trapping,
and they all work. The editor has been improved. There
are procedures (not very well documented) for linking in
assembly-language subroutines. You can use long vari-
able names, such as ‘Personal.data.1” and
“Personal.data.2”, and be certain the program will know
they are different variables.

In other words, there’s a lot going for it; but it takes up
24 K bytes of memory, and it's still BASIC. If you want
to understand your program six weeks after you write it,
you'll have to put in a lot of REMark statements, every
one of which takes up memory space. As with all
BASICs, you have to sweat blood to write well-struc-
tured code (and if you don’t bother, that will come back
to haunt you when you want to modify the program).
And, like all BASICs, it is slow. Fairly simple sorts, even
with efficient algorithms, take minutes; disk operations
are tedious.

I suspect that Microsoft BASIC-80 is the end of the
line; they have carried BASIC about as far as it can go.
They've done it very well, but they've also reached the in-
herent limits of the language; and those limits may not be
acceptable.

Of course most programmers have always known that



Microcomputer Networking
From Digital Research

CP/NET™ brings CP/M® based networking to the microcomputer worid.

MP/M CP/M

P

CP/M  MP/M CP/M

DISKS PRINTER

Now you can use CP/M, Digital Research’s “industry
standard” operating system, in a network environment. In
conjunction with MP/M™, our high-powered multi-user
system, a variety of CP/NET configurations allow you to
share your valuable resources among a number of masters
running MP/M, and slaves running CP/M or MP/M.

= Share and transfer disk files
s Share printers and consoles
= Share programs and data bases

As with all Digital Research products, CP/NET is compatible
with a large variety of computer hardware, allowing a
network to be constructed with any combination of shared
memory, parallel /O or serial links with any protocol.

For the office or the classroom, as well as the application
development environment, contact Digital Research or your
hardware supplier to find out how CP/NET can enhance
your system’s flexibility and convenience.

(80) DIGITAL RESEARCH'

u. 8. A

DIGITAL RESEARCH

P.O. Box 579

801 Lighthouse Avenue

Pacific Grove, CA 93950
408-649-3896 TWX 910 360 5001

EUROPE

VECTOR INTERNATIONAL

Research Park

B-3030 Leuven

Belgium

32 (16) 20-24-%6 Telex 26202 VECTOR

FAR EAST
MICROSOFTWARE ASSOCIATES
102 Plasada

3-16-14 Minami Aoyama
Minato-ku

Tokyo 107, Japan

03-403-2120 Telex 2426875 MSA
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even the best BASIC interpreter wasn't good enough; that
if you add enough features to make the language useful,
you'll end up with a very slow monster that takes up far
too much memory, and that even if you could tolerate
those limits, the language itself forcés sloppy thinking
and inelegant code. However, knowing the problem
didn't make the solution obvious; indeed, it's not obvious
yet. We can recognize the limits to BASIC and still not
agree on what to do about it.

There seem to be two fundamental paths. One is to
start over: to relegate BASIC to its original function as a
teaching language, and switch to some other language for
serious programming, Many took this path, and came
out with microcomputer versions of such languages as C,
APL, ALGOL, LISP, FORTH, STOIC, and Pascal.

The other way is to compile BASIC. One of the first
compiled BASICs, BASIC E, is in the public domain; I
obtained a fairly decent version with (barely) adequate
documentation from the CP/M User's Group several
years ago. Then Software Systems brought out an im-
proved BASIC E called CBASIC, It is easy to use and
features really excellent documentation, some of the best
I've ever seen. It has decent file structures; you are not
limited to either sequential or random-access disk files,
but may use sequential operations on random-access
files.

There are irritants in CBASIC, particularly with regard
to line-printer operations. CBASIC has only the PRINT
and PRINT USING commands; there is no LPRINT. To
get hard copy, you must execute a LINEPRINTER state-
ment, then one or more PRINT statements, then do a
CONSOLE statement to have the copy sent to the ter-
minal, Every time you do the CONSOLE statement, the
print buffer empties, and you can get unwanted stuff
printed on your hard copy; worse, you can also get un-
wanted line feeds, making it tough to format hard copy
(although'CBASIC does allow you to output characters
through a port so that, if you are clever enough, you can
control the line printer directly; you could even make a
CBASIC program drive a Diablo for reverse printing if
you wanted to spend the time writing that program).
Another needless limitation is' that CBASIC allows a
maximum carriage width of 133 characters, although a
12-character-per-inch printer can print lines 158
characters long.

Irritants or no, CBASIC is both well designed and
well documented. It has WHILE; IF-THEN-ELSE (with
chaining); long variable names; and logical operations (IF
TAX >0 AND PRICE < MAXIMUM.ACCEPTABLE
THEN GOSUB 234 ELSE PRINT “NO GOOD is a
perfectly valid CBASIC expression). It has the CASE
(Switch or ON-GOTO) statement, ,

And it saves memory by compiling. To use CBASIC,
one creates a program with any editor that makes ASCII
(American Standard Code for Information Interchange)
files (Electric-Pencil-created programs have to be put
through a converter), then turns the CBASIC compiler
loose on it. What comes out isn't true compilation; the
compiler strips out remarks and needless line numbers,
and compacts the remainder into an INT (intermediate)
file; when you want to run the program, you must load in
a 10 K-byte run-time package. The INT file is still inter-
preted; it is not a machine-language program. You can,
though, include scads of remarks, put each statement on
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a separate line, leave lots of blank space, put in rows of
asterisks, indent whole sections of the program, and thus
vastly increase program readability without using up
memory space. A CBASIC program can be written for
legibility. : .

But it's still BASIC, Because a program can be
reasonably well structured and self-documenting doesn't
mean that it will be; BASIC makes it easy to write incom-
prehensible code and difficult not to. And CBASIC is
very slow, no faster than Microsoft BASIC-80 and often
slower. '

There's another limit, It's very hard to write long pro-
grams in CBASIC, This problem is inherent in any com-
piled language—whether true compilation to machine
code, or pseudocompiling to an INT file. For example,
assume that I want to add a small feature to my account-
ing package (which I did in fact write in CBASIC two
years ago). I load the source program into the text editor.
I add the feature and hook it into the program; since I do
sweat blood to write structured code, that's fairly easy.
Now I must save the altered source and put it through the
compiler. Since it's a long program, the compilation takes
many minutes—and toward the end, [ get a SYNTAX
ERROR message. I've put a comma where it wants a .
semicolon.

Now I have to load the editor, read in the source, make
the change, save, and recompile. Presuming that this time
it goes without error, | may have used up half an hour
just to change”,” to “;"—and I still have no test of the
program'’s logic. If I now test for logic and it's not right,
well, I have to start all over again, hoping that this time I
don’t manage a new syntax error,...

Thus, you can use up a whole afternoon adding some-
thing quite simple to a big program. There must be a bet-
ter way. Why can’t someone come up with a language
that runs interpretively like normal BASIC, letting you
correct both syntax and logic errors while in an interac-
tive mode; and then allow you to compile the result?
While we're at it, let’s wish for the compiled program to
be in true machine language, code that could be put into
read-only memory, and, moreover, code that would be
fast.

That'’s the route that Microsoft took. Their BASCOM
compiler works just that way with their BASIC-80. It will
also compile Microsoft BASIC 4.5, and, with con-
siderable modifications to syntax, programs written in
both CBASIC and BASIC E. Moreover, it's a very power-
ful compiler. It implements almost all the features of
BASIC-80, including WHILE, IF-THEN-ELSE, CASE,
logicals, and string operations, etc. It sounds like the
answer to a prayer.

Of course there are problems. Random-access disk
operations are unbelievably messy, and worse, a
random-access file cannot be accessed sequentially.
There's considerable overhead burden. For example, this
program:

10: PRINT “Hello”
20 END

required 9 K bytes when compiled into a CP/M COM
file; there's obviously a big run-time package built into
BASCOM. Worse, present Microsoft user contracts re-
quire that anyone marketing a program compiled by



SIRIUS 80+

High Performance

Low Cost Floppy Add-Ons!

The SIRIUS SYSTEMS B0+ Series of Floppy
Disk add-ons are designed to provide un-
matched versatility and Pannrmanca for your
TRS-80*. Consis Irgu of four ditferent add-
ons, there is a 80+ Series Floppy Disk Drive to
meet your needs.

COMMON CHARACTERISTICS
W 5ms track-to-track access fime

W Auto-Efect

W 180 day WARRANTY

W Exceptional speed stability - 11/2%

B Single/Double Density operation

W Mix any or all 80+ Series on the SS
Standard cable

SPECIFIC CHARACTERISTICS

The SIRIUS 80+1 -a single sided, 40 track
Drive. Offering 5 more tracks than the Radio
Shack model, it cost $120 less. Formatted
data storage is 102K/204K Bytes Single/
Double Density.

SIRIUS 80 +1

The SIRIUS 80-+2 is a dual sided, 80 track (40
per side) Disk Drive. It appears to the TRS-80+
as TWO 40 track drives yet COST LESS THAN
HALF THE PRICE! Even greater savings result
since data is recorded on both sides of the
media instead of nn1¥ a single side. This unit
may require the 55 Standard cable. Formatted
data storage is 204K/408K Bytes Single/Double
Dsnsﬂg,

SIAIUS B0 +2

The SIRIUS B0+3 - a single sided, B0 track
Drive. Offering 2% times the storage of a
standard Radio Shack Disk Drive, the 80+3
greatly reduces the need for diskettes corre-
spondingly. Additionally, because of the in-
creased storage and faster track-to-track
access time, the 80+3 allows tremendously
increased throughput for disk based pro-

grarns'. The 80+3 Includes SIRIUS’s TRAKS-
'ATCH on diskette (for use with 96 tpi drives).
Formatted data storage is 204K/408K Bytes
Sinqlemnuhle Density.

SIRlUS 80+3 $499.95
The SIRIUS 80+ 4 -a dual sided, 160 track (80
per side) 5%"" monster! The ultimale in state-
of-the-art 5%" Hoﬁpy Disk Technology, the
80-+4 is seen by the TRS-B0* as two single
sided disk drives. Thus, in terms of capacity,
one 80+4 is equivalent to 4% standard Radio
Shack drives — at a savings of over 73% :‘nm
to mention diskettes!!!). (With a double den-
sity converter the available memory is huge!)
The B0-+4 (a 96 tpi drive) Includes TRAKS-
PATCH on diskette and may require the S5
Standard cable. Formatted storage is 408K/
816K Bytes Single/Double Density
SIRIUS 80-+4 $649.95

All 80+ Series Floppy Disk add-ons operate at
5ms track-to-track but are Expansion Interface
limited to 12ms for the TRS-80+

*TRS-80@ of Tandy Corp.

ACCESSORIES

S§ Standard 2 Drive Cable $20.95
NEWDOS!EO-SthIsIIcalad Upsratln%Syrstam
for the TRS-80* from Apparat .. ... 149.95

save up to 10% with these SIRIUS Packages!

NEWDOS/80, SIRIUS 80+3, and Two Drive Cable
NEWDOS/80, SIRIUS 80+4, and Two Drive Cable
NEWDOS/80, Two (2) SIRIUS 80+ 3's, Two Drive Cable ...
NEWDOS/80, Two (2) SIRIUS 80+4's, Two Drive Cable

introducing the Versatile, Low-Cost
OMEGA Series Controller

As new technuloglical advances bring down the
cost of fast, reliable mass data storage, the need
for an inexpensive, versatile controller have be-
come Sqrealer and greater. To meet this need,
SIRIUS SYSTEMS™ OMEGA Series Controller
was designed.

The SIRIUS OMEGA Series Controller Module
utilizes an on-board microprocessor to
mediate data transfer lo a wide variety of
peripherals from an equally wide variety of host
computer systems. Up to four Winchester Hard
Disks (8" or 14"), four 5% Floppy Disks Drives
and/or up to eight 8" Floppy Disk Drives may be
in use at one time. Host systems interfacing
is accomplished via a parallel or a serial inter-
face. With the additon of a Personality module,
the OMEGA Series Controller Module is directly
compatible with manf popular com-
Eu!er systems (among them the TRS-80°,

pple, Heath, and others). Provision is made for
the addition of a streaming tape drive, also.

SPECIFIC HARDWARE
FEATURES INCLUDE: L b,
W Control of up to twelve Floppy Disk Drives
(eight 8" and/or four 5%")
» 8" andior 5V " Disk Drive Utilization
» Single (FM) or Double (MFM) density data
storage i
» Hard or Soft sectored diskette usage
» Utilization of "“Quad" density (96 fpi) 8" or
5% Disk Drives

W Control of up to four WINCHESTER type
PRIAM DISKOS Disk Drives
® 8" or 14" may intermix on the same cable
* Accommodates 8" andlor 14" drives of
5.3Mbytes to 154Mbytes
 Ultra-Fast dala transfers
W Extremely flexible host-controller interfacing

SPECIFIC SOFTWARE

FEATURES INCLUDE:

| | Dyn:mfc format modifications via command
words

W Extremely flexible format acceptance for un-
usual data storage formats

W Easily interfaces to standard operating sys-
tems (TRS-D0S+, CP/M™ , etc)

W Operates in either get/put sector mode or
data string mode

W Performance parameters may be :hangeu by
EPROM replacement or Dynaminic Hepro-
gramming

CP/M™ of Digital Research

Dedicated systems cards are also available on a
limited basis for the STD-BUS and the S 100.
These cards feature shared memory also (again,
software selectable) in addition to the regular
OMEGA Series Controller Module features. Con-
sult SIRIUS SYTEMS for current price and
availability for the entire line of OMEGA Series
Memory Units and Controllers. Dealer Inguir-
les are invited.

PRIAM
Hard Disks
Now Available
from SIRIUS
SYSTEMS!

PRIAM's high-performance, low-cost Winchester disc drives speed up throughput and expand data storage

from 20
capacities of 33, 66, or 154 meg:

abytes to 154 megabytes. And a single controller can be used to operate 14-inch-disc drives with
abytes or floppy-disc-size drives holding 20 and 34 megabytes. S(ln'seasytu
system orp

mave up in capacity, or reduce package size, without changing imp

I Fast, Lingar Voice Coil Positioning B DC Power required only!
B 10 ms track-fo-track positioning M Simple, parallel Inferface
W Optional SMD Interface

THE PRIAM LINEUP
Size

W Fully servoed head positioning
W Dedicated servo tracks

Model/D ity
33Mbytes
66 Mbytes

KOS 1070 ) 10.6 Mbytes floppy-size
All PRIAM DISKOS Drives have a Transfer Rate of 1.03 Mbwas!gg.

Optional SMD interface avaiable for $150.

B 50 ms Average Positioning time
W 6.4 ms Average Latency

Price
$2995
$3r49
$4885
$2995

3745
$2185

What TFORTH Is - and what It has to offer YOU!

TFORTH is a unigue growth programming language for the TRS-80* that combines the best
features of an interpreter and a co rng: er all in one functional easy-to-use package. TFORTH cannot be

simply compared with Fortran, BA

C or PASCAL. This high speed, high level modular code offers

the sasad found in many FORTRAN compliers yet retains the on-line conviences found in BASIC

INTE

PRETERS by flagging input errors as they occur line-by-line. Unlike PASCAL, TFORTH needs

no "'run-time' package for support. Serving as an operating system, compiler, assembler, inter-
preter, virtual memory manager, all in one: TFORTH makes easy, efficient- structured re-entrant

pm]%rarns a natural consequence.
1]

key to TFORTH's flexibility and ease of use lies in its use of a stack for parameters and a unique

dictionary for WORDS. These

ORDS are stated in tarms of other WORDS already defined in the

dictionary. It is this rich set of WORDS that provides DO LOOPS, IF-THEN-ELSE statements,

BEGIN-END statements, virtual memory

; anY num
assembler, re-entrant code, multithread dictional

ber base (to base 32) for input o nutﬂn. amacro

. line editor, excellent math package (16 bit

Inle%urs. duuh!wmc}s!un floating ﬁnlnt. SIN, COS, TAN, EXP and LOG) and it runs under either
TRSDOS EWDOS. As:

*orh . Assambler

herently nests with high level in an easy fashion, Complicated

drivers for new devices take only a few lines of TFORTH which saves both memory and disk space!

TFORTH is a procedural language specifing a JJ

have the language grow In the direction the user

machine code pi

assembler coding or other high level languages.

rocess rather than a desired result. The ability to
sires is excellent for novel applications. New data
types and new processes can become part of the lan
compact code is [:raduoed which executes at excepl

us 20% rrpll:al overhead speeds. Memory requirements can be "less” than

quaue, Due to the modular constructions, a very
tionally high speeds between machine code and

S
TH comes complete Fur the TRS-B0*® with as little as 16K of memory and a single Disk Drive

using either TAS-D0S
package is available.

or NEWDOS. It provided on diskettes and an optional Math and Utilities

~ Through TFORTH an excellent way to develop new languages, provide simple control of device
(including video monitors, A/D and D/A converters and burglar alarms) and toimplement tasks
requiring monitoring and decision is offered. Many WORDS to handle peripherals are part of basic
TFORTH and others may be added easﬂr. Often, substantial hardware development can be eliminated

by using TFORTH to do the rnaFnr digita
For many applications a minimal

or reduction of data.
task may be written in high level (or mixture of assembler and high

level) code: loaded, assembled and prior to execution may be written to the disk as a ready to execute

macf)lina code/EXE module with the DOS.

TFORTH (on diskette - spacify for Standard or 96 tpi Disk Drives)
TFORTH with the addition of TRAKS-PATCH (a powerful combination!) ...........

. $129.95
.. $136.95

W 90 ms Maximum Positioning Time

STATE-OF-THE-ART DISK DRIVES

®
QUME DataTrak 8
8" Disk Drive
DOUBLE SIDED!
DOUBLE DENSITY!

High performance Double Sided Disk 8" Disk
Drive M Single or Double Density @ Door Lock
and Write Protect INCLUDED! m Negative DC
Voltage not required @ Low Power Operation

W FAST! 3ms track-to-track access
W Low friction and minimum wear
W Superior Head Load Dynamics

MPI 51/52 &91/92
5%" Disk Drives

W Fast! 5ms track-fo-track access

SIRIUS SYTEMS olter cases and enclosures for all PRIAM Hard Disk Drives. All 14" Winchester
Drives will mount in our 14" Standard Case. The 8" Winchesters have two alternatives: a single
drive case and a dual drive case. All SIRIUS SYSTEMS Winchester drive cases include Power
Supply, internal cabling, switches, fan, extra AC outlet (not switched, but fused) and p verr
adequate ventilation, Drive addressing is done on the rear of the Case and not on the drive iteself
to provide ease of use during operation. All WINCHESTER DRIVE Cases are Warranted for a full
year and come in our standard blue-black color scheme. Consult us for current availability and
pricing.

W Exclusive Pullay-Band Design
W Unigue Dau#c.‘orbfacﬂanﬁsm
W Reliable 11/2% Speed Stabili

W Single/Double Density Operation
B Industry/ANS! Standard Interface

MPI 51 (Single Head/40 tracks)
125K/250K Bytes Single/Double Density=*

MPI52 (Dual Head/80 tracks (40/side))
250K/500K Bytes Single/Double Density**

QUME DataTrak 8

TO ORDER CALL (615) 693-6583
Phone Orders Accepted 9AM-7PM (EST) Mon-Fri

We accept MC, VISA, AE, COD (requires Certified Check, Cashier's Chack
or Cash) and Checks (personal checks require 14 days to clear). SHIPPING
AND HANDLING: $7.00 per Floppy Disk Drive or 80+ Module B 5% for other
items (any excess will be refunded) M Foreign Orders add 10% for Shigping
& Handling. Payment in U.S. currency B Tennessee residents add 6% Sales
Tax @ VOLUME DISCOUNTS AVAILABLE

MP1 81 (Single Head/80 tracks)

250K/500K Bytes Single/Double Density=+
$399.95

MPI 92 (Dual Head/ 160 tracks (80/side))

500K/1000K Bytes Single/Double Dsnsgy' .

MPI Technical Manual
*+Unformatted data storage

SIRIUS
SYSTEMS

7528 Oak Ridge Highway
Knoxville, Tennessee 37921

BYTE December 1980 225

Circle 150 on Inquiry card.



BASCOM pay a stiff 9% royalty to Microsoft on every
copy sold! Since this is about equal to the profit margin
of many software houses, it's understandable that there’s
been no great rush to sell programs employing
BASCOM.

But let's assume much of this is fixed. Microsoft has a
good reputation for responding to customer suggestions.
As an example, at the West Coast Computer Faire I spoke
to the Microsoft representatives about the lack of a FILES
statement (a means of finding out the file names present
on disk) in BASCOM; BASIC-80 supported FILES, but
not the compiler. Two weeks later I received an updated
version of BASCOM —and lol—the FILES statement had
been implemented, along with several features other
users had suggested.

At the National Computer Conference, Microsoft re-
presentatives said they were “rethinking” their contract
policy and would probably change it; that change may
have been implemented by the time you read this. I have
also mentioned to them the desirability of allowing se-
quential access to random files, and they've promised to
look into that. It's not unreasonable to assume they'll
tighten up the overhead-code problem. Thus, as [ said,
let's assume that the major problems of BASCOM are
fixed. What will we have?

First, the combination of BASIC-80 and BASCOM is
superb for quick and dirty jobs and for those little
special-purpose programs that aren’t going to be run very
often (possibly only once). For example, | recently
wanted to reformat some financial data files. The pro-
gram had to go open the file, read the data, make a
couple of changes, and write the information out in a new
format. The only problem was that I also wanted to sort
the data before putting it back out, and this had to be
done for a lot of files. Doing it with interpretive BASIC
would take hours and hours; while writing even that
simple a program in Z80 assembler would, at best, use up
an afternoon, and might take a lot longer.

The solution was to write it in BASIC-80, test syntax
and logic while in interpretive mode, and compile with
BASCOM. That took an hour. In another hour, I had
reformatted about one hundred files. BASCOM is fast,
blindingly fast; sorts that take 3.5 minutes in CBASIC are
done by BASCOM (using the same algorithm) in under
20 seconds,

In other words, the combination of BASIC-80 and
BASCOM has a lot going for it. If I'd written this review
a year ago, 1'd have concluded that BASIC-80/BASCOM
was what the world has been waiting for, and spent the
rest of the review suggesting incremental improvements
to make it even better.

Now I'm not so sure.

The problem is that when all the improvements are
done; when all the bugs (if any; I've found none in the
latest versions of BASCOM) are eliminated; when all the
new features are added; when the code is tightened; when
the disk operations are simplified—when all that’s done,
it's still BASIC.

And there are many who believe BASIC is a dead end;
that the inherent limits to the language are just too severe
for it ever to be acceptable; that incremental im-
provements actually harm rather than help the field,
because they encourage newcomers to stick with BASIC
instead of learning something better. My mad friend is
convinced of that. So are a number of my associates.
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“But,” | protested to my mad friend, “I'm interested in
using computers. I don't care about elegance. What I
want is something that lets me get the jobs done quickly,
and BASIC-80/BASCOM does that...."”

“But at a stiff price. How many times have you had to
start over with a program because it just wasn't worth the
effort to improve one of those BASIC routines? BASIC
doesn’t let you build software tools. It's like Pidgin
English—you can manage to buy dinner and sell copra
with Pidgin, but you'll never write Hamlet. Or the
Declaration of Independence, or even good laws...."”

And the argument starts over and goes on until we get
hungry, and, at the bottom line, it’s all a matter of opin-
ion; and since my space is limited, I'll drop it for the mo-
ment. Just now the bottom line is that BASIC-80 and
BASCOM work, and, if you're willing to accept the in-
herent limits of BASIC, they're quite splendid; but those
limits are severe.

Looking Elsewhere

What, then, are the microcomputer user’s best alter-
natives to BASIC? Once again, let me be honest: these are
opinions. They're opinions based on considerable user
experience, but they're opinions still; and I have found
that every known language has passionate supporters, so
I am bound to make someone unhappy.

The earliest alternatives to BASIC were FORTRAN
and COBOL. These, in my judgment, are languages
whose time has long passed. They have little to recom-
mend them, because they have nearly all the limits of
compiled BASIC without the advantage of letting you
program in the interpretive mode before compiling. I've
had both for years, and after an initial flurry of en-
thusiasm for FORTRAN (I never cared at all for COBOL,
which may be all right for very large systems, but is plain
crippled on microcomputers) they went on the shelf and
haven't come off it. Neither FORTRAN nor COBOL lets
you write structured code. True, FORTRAN with RAT-
FOR (excellently described in Kernigan and Plauger’s
book Software Tools, Addison-Wesley, 1976) overcomes
some of the limits; but to use RATFOR requires another
compilation stage, so that it can take over an hour to find
and correct a trivial error in a fairly simple program. The
Software Tools approach to programming is excellent,
and I strongly recommend the book; but in my judgment
the deficiencies of FORTRAN with RATFOR are simply
overwhelming, and I cannot recommend using them.

Then there’s Pascal, which very well may be the wave
of the future. Pascal began unfortunately: the first wide-
spread implementation of Pascal for microcomputers was
from the University of California, San Diego, and it just
didn't work for most users. The hooks into the disk
operating system were clumsy, and it was very slow.

Then came some other versions of Pascal, and they too
had horrible problems; you had to be really sophisticated
to use them. Bugs appeared, and, unless you knew an
awful lot, you couldn't tell whether you'd made a pro-
gram error or the compiler was at fault. Implementing
early Pascals required a constant and fairly complex
dialogue between user and publisher.

As a result, a lot of us lost interest in Pascal. The
language looked great in theory, but if you couldn’t run
it, that hardly mattered.

There are now a lot of Pascals; Pascal for the Apple,
Pascal for the TRS-80, Pascal for CP/M; Pascal that



Start learning and computing for only $129.95 with a Netronics 8085-based
computer kit. Then expand it in low-cost steps to a business/development system
with 64k or more RAM, 8" floppy disk drives, hard disks and multi- terminal I/O.

THE NEW EXPLORER/85 SYSTEM

Special! Full 8" floppy, 64k system for less than the price of a mini! Only $1499.95!

(Also available wired & tested, $1799.95)

Imagine — for only $129.95 you can own the starling
level of Explorer/85. a computer that's expandable into
full business/development capabilities — a computer
thal can be tyuur begmner system, an OEM controller,
or an [BM-formatted 8" disk small business system.
From the first day you own Explorer/85, you begin
computing on a significant level, and applying princi-
ples discussed in leading compuler magazines. Ex-
plorer/85 features the advanced Intel 8085 cpu, which
is 100% compalible with the older 8080A. It offers on-
board S-100 bus expansion, Microsoft BASIC in ROM,
plus instan! conversion to mass storage disk rnr'mory
with standard 1BM-formatted 8" disks. All for onl

$129.95, plus the cost of er sup Iy‘ keyboard/
terminal and RF modulator |?Dy0u don't have them (see

Full 8" disk system for less than the price of a mini {shown with

nal 256 bytes located in the 8155A). The slatic RAM

can be located anywhere from B8 o EFFF in 4k

blocks.

LEVEL “E" SPECIFICATIONS

Level "E" adds sockets for Bk of EPROM lo use the

popular Intel 2716 or the T1 2516, It includes all sockets,

power supply regulator, heal sink, filtering and decou-

pling components. Sockets may also be used for 2k x 8

RAM IC's (allowing for up to 12k of onboard RAM).

DISK DRIVE SPECIFICATIONS

® 8" CONTROL DATA CORP. » Dalacapacity: 401.016 bytes
professional drive. (SD), BOZ,032 bytes (DD},

e LSl controller. unformatted.
* Wrile protect. ® Access time: 26ms (one
® Single or double density. track).

Netronics Explorer/85 computer and new terminal). System [ealures
floppy drive from Control Dato Comp., world's largest maker of
memory storage systems (not a hobhy hrand!)

DISK CONTROLLER/ 'O BOARD
SPECIFICATIONS

® Contools upto four 8" drives.

our remarkable prices below for these and other, ac-
cessories), With a Hex Keypad/display front panel,

Level A" can be programmed with no need for a ter- ® 2716 PROM socket included

minal. ideal for a coniroller, OEM, or a real low-cosl e L T e L] 'l?'ﬂ"‘mlllasl (SD) Moppy disk for LIM incuslom

tart . Yeh 2 controller. applications.

start. i . ® Onboard data separator ® Onboard crystal controlled,
Level “A"is a (1BM compatible). e Onboard /O baud rate

complete operating

- ® 2Serial 1/0 ports
e system, perfect for

generators 1o 8500 baud,
® Auloboot todisk system

e Double-sided PC board

LEVEL "A" SPEC]FICATIONS
Explorer/B5's Level A" the advan
Intel 8085 cpu, an 8355 ROM with 2k deluxe momtora’
c rating system, and an advanced 8155 RAM /O . .

| on a single motherboard with room for RAM/ROM/
PROM!EPROM and S-100 expansion. plus generous
prototyping space.

goard' Glass epoxy, plated through holes with

su!der mask, « I/O: Provisions for 25-pin (DB25) con-
nector for terminal serial 1/0, which can also support a
paper tape reader . . . cassette tape recorder input and

single step wnh register display al m:.h break point .

go lo execution address. Level “A" in this version
makes a perfect controller for industrial applications,
and is programmed using the Nelronics Hex Keypad/
Display. It is low cost, perfect for heginners.

HEX KEYPAD/DISPLAY SPECIFICATIONS
Calculator lype keypad with 24 system-c'efined and 16
user-defined keys. Six digil calculator-type display.
that displays fuﬂyadrimss plus data as well as register
and status informalion.

LEVEL “B" SPECIFICATIONS

Level "B" provides the S-100 signals plus buffers/

2 heginners, hobhyists, . W when system resel. (glass epoxy.)
o indusiriol contraller. @ bt A DISK DRIVE CABINET/POWER SUPPLY
use, §129.95 \ Keypad/Display. *® E“L‘Ll-:l)_l";:]!iiﬂimb‘::: ;::;,Ii\“l!w'ldl\'ldunl power supply for max-

ORDER A COORDINATED
Eiﬁ?ﬂﬂl‘lﬂﬂlﬁ APPLICATIONS

Beginner's Pak (Save $26.00!) — Buy Level "A™ (Ter-
minal Version) with Monitor Source Listing and AP-1
5-amp Power Supply: (regular price $199.95), now al
SPECIAL PRICE: $169.95 plus post. & insur.
Expen:uenlen Pak II (Save $53.40!) — Buy Level
(Hex Keypad/Display Version) wnﬁl Hex
Keypadelsplay Intel 8085 User Manual, Level A"
Hex Monitor Source Listing. and AP-1 5-amp Power

outpul . . . casselle tape control output . . . LED output drivers lo support up lo six 5-100 bus boards, and in- v g i all
indicator on SOD (serial outpul) line . . . printer inter- cludes: address decoding for onboard 4k RAM expan- gﬁ?glg ,LT;E;;a;}luperﬁmsE&gg{f B oeRLiE
face (less drivers) . . . total of four B-bit plus one 6-bil sion selectable in 4k blocks .. . address decoding for Spec'u:i Microsoft BASIC Pak {55‘,9 $103.00!) — In-

1/0 ports. « Crystal Frequency: 6.144 MHz. + Control
Swilches: Resel and user (RST 7.5) interrupt . . . addi-
lional provisions for RST 5.5, 6.5 and TRAP interru ts
onboard. + Counter/Timer: Programmable, 14-bit
nary. » System RAM: 256 bytes located at Fa00, Ldeal
for smaller systems and for use as an isolaled stack
area in expanded systems . . . RAM expandable to 84K
via S-100 ﬁ?ls or 4k on motherboard,

System Monitor (Terminal Version): 2k bytes of
deluxe system monitor ROM located at F##@, leaving
B free for user RAM/ROM. Features include lape

onboard 8k EPROM expansion selectable in 8k blocks
.. address and data bus drivers for onboard expansion
. wail state generator (jumper selectable), 1o allow the
use of slower memories . . . lwo separale 5 voll regula-

lors.

LEVEL "C" SPECIFICATIONS

Level "C" expands Explorer/85's motherboard with a
card cage. allowing you to plug up to six S-100 cards
directly into the mnt{mrhmn! Both cage and card are
neally conlained inside Explorer's deluxe sieel
cabinel. Level “C" includes a sheel metal superstruc-

cludes Level "A" (Terminal Version). Level "B".
Level "D" {4k RAM), Level "E". 8k Microsofl in
ROM, Intel B085 User Manual, Level A" Monilor
Source Listing, and AP-1 5-amp Power Supply: (regu-
lar price $439.70), now yours at SPECIAL PRICE:
$329.95 plus post, & insur,
ADD A TERMINAL WITH CABINET,
GET A FREE RF MODULATOR: Save
over $114 al this SPECIAL PRICE: $499.95
plus post. & insur.

load with labeli /change contents of lure, a 5-card, gold plated S-100 extension PC board Splicl‘alB D‘is_kEd.ihulnExploreT:fSE"{ﬁawm‘-'Fr“ilD‘l!l
memory . . . insert data_ . . warmstart... . examine and that plugs into the motherboard. Just add required S_ ncludes dmk"""rﬁl%“ l‘i\'e]_ ";\ ii“wu]' l? ; twa
change all regmlcrs . single ste with register display number of S-100 conneclors, 100 conneclors and brackets. disk controller, 84
at each break poini, a debugging/training feature . . . go RAM, AP-15-amp powersupply. Explorer/85 deluxe
lo execution address . . . move blocks of memory from steel cabinel, cabinet fan, 8" SD/DD disk drive from

one location to another . . ., fill blocks of memory witha
constant . . . display blocks of memory . .. automatic
baud rate selection lo 9600 baud . . . variable display

Explorer/is

famous CONTROL DATA CORP. (not a hobby
brand!), drive cabinet with power supEIy. and drwe
cable set-up for two drives. This package includes
everything but terminal and printers (see coupon for

line length control (1-255 characters/line) ... chan- | = m upon
nelized 1/O mumlor{rouhne with 8-bit parallel output W‘lg é‘.’“’:‘:’ C them). Regular price $1630.30, all yours in kit al
for high-speed printer . . . serial console in and console Card Cage. SPECIAL PRICE: $1499.95 plus posl. & insur. Wired

out channel so thal monitor can communicate with [/O
ports.
System Monitor (Hex Keypad/Display Version):
Tape load with labeling . . . tape dump with labeling
.. examine/change contents of memory . . . inser! data
.. warm starl . . . examine and change all registers . . .

Please send the items checked below:

S //
LEVEL "D" SPECIFICATIONS
Level "I provides 4k of RAM, power supply regula-
lion. fillering decoupling components :m('i-l sockels lo
expand your Explorer/85 memory lo 4k (plus the origi-

O AP-1 Power Supply Kt £8V @ 5 amps) in deluxe steel cabinet

and tested, only $1799. 95

c iall O 1 B Qnfi

Pak (Save
552500'}— Includes CP/M 2.0. Microsoft BASIC.
General Ledger. Accounls Receivable. Accounls
Payable, Payroll Package: (regular price $1325), yours

now al SPECIAL PRICE: 5699,

] Disk Controller Board With 1/0 Ports .

. $199.95 plus 52 posl,

O Explorer/85 Level “A" kit { Terminal Version). . . $120.95 plus ... 830,85 plus 52 1. & insur, & insur.

$3 posl. & insur. O Gold Plated 5- 100 Bus Connectors . . . $4.83 cach. postpaid. mﬂ Complete Business Software Pak (see above)
O Explorer/85 Level “A" kil { Hex Keypad/Display Version) . .. a RFMIII&(I]! il (allows you 1o use your TV selas a monitor) 86 pastpaid.

$120.95 plus $3 post. & insur. . 58,95 ‘i(JLD ")EI’.I\RAI‘LLY:
O 8k Microsalt m;lllun casselle lape. $64.95 posipaid. O 16k RAM t:b 100 hoard expands o 64k) . . S199.85plus 52 O CP/M L4. . . $100 postpaid.
Dﬂlﬂﬁl:msnl'! BASIC in ROM kil (requires Levels "B”. "D and post. & insur. O CPM 2.0. . . $150 pustpaid.

E")... 809,95 plus 52 pos!, & insur. O 32k RAM kit . . . $200.95 plus S2 pest. & insur. 1 Microsoft BASIC. . . 8325 postpaid.

01 Level “B” (S-100) kit . . . $40.95 plus 52 post. & insur. 1 48K RAM kit . . . 8300.95 plus $2 post. & insur. 1 Intel 8085 cpu User Manual . . . $7.50 posipald.
O Level “C" (S-100 6-card expander) kil . . $39.95 plus S2 post, g Slml: mﬂ Ig: Ve ?Mh plus 52 pl{:lsl. & in?ut:;. ; ; [l Level “A" Monltor Source Listing. . . 825 postpaid.

& insur. 1 pansion kil (lo expand any of the above in 16 Continental US.A. Credit Card Buyers Ouiside Connecticut
O Level “Dr' (4k RAM) kit . . . 869,95 plus $2 post. & insur. blocks up to 64k) . . . S80.85 plus 52 posl. & insur. each. &
O Level “E” {smnurlnnm KT $595 phus 506 pah T3 Intel 8085 cpu Users’ Manual ... §7.50 postpail, CALL TOLL FREE: 800-243-7428
O Deluxe Steel Cabinet for Explorer/s . . 84095 plus 33 post. O 12" Video Monltor {10MHz bandwidih) . .. §138.85 plus 85 To Order From Conneclicut Or For Technical

& insur. post. & insur. Assistance. call (203) 354-9375

O Fan For Cabinet . . . $15.00 plus $1.50 post. & insur. O nner's Pak (see above) S160.95 plus $4 post. & insur. B i i
ASCII Key o I kidt: fi e afull1iza O g:ge!tlmmer's Pak [see: above) .. §219.95 plus $6 posl. & T(!l_-1| Enclosed (Conn res. add sales lax) $
character sel. u&l case: full eursor control: 75 ohm video insur. Paid By: i I
output: convertible 1o baudot output: selectable baud rale, 0 Special Microson BASIC Pak Without Terminal (seeabove). .. [ Personal Check O Cashier's Check/Money Order
RS232-C or 20 ma. 1/0, 32 or 64 character by 16 line lormats. $320.85 plus $7 posl, & insur. OVISA [0 Master Charge (Bank No, — — ]
and can he used with either a CRT monitorora TV set (ifyou O Same as above. plus ASCH Ke Terminal With Cabinel, A .0 No. Exp. Dale
have an RF modulator) ... $148.95 plus $3.00 post, & insur, Gel Free RF Modulator (see above) . . . S489.95 plus $10 post. Signalure
1 Deluxe Steel Cabinet for ASCID keyhoard terminal . . & insur. ~PS_ it
§10.95 plus $2.50 posl. & insur. [ Special 8" sk Edition Explorer/85 (see above) . . $1406.95 nmn
[ New! Te mllm!.l’lhnltnr (Sewr photo) Sama: features as abovee plus $26 posl. & insur, Name
except 12" monitor with keyboard and terminal is in deluxe (] Wired & Tested , . . $1700.05 plus $26 post. & insur. Address
single cabinel: kit . .. $399.85 plus 7 post. & insur. 3 Extra 8" CDC Floppy Drives. . 99,05 plus $12 post. & insur, Cily.
1 Hazeltine terminals: Our prices loo low 1o quote — CALL US [ Cabinet & Power Supply For Drive. .. S60.95 plus 831 post, & State Zip.

[l Lear-Sigler terminals/printers: Our prices loo low 1o quahe:

CALL US
) Hex Keypad/Display kit . . $80.85 plus S2 post. & insur,
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pseudocompiles to an INT file the way CBASIC does
(Pascal users call the INT file “p-code”); Pascal that truly
compiles into machine language for 8080, Z80, 8086, etc.
All these look good, and people I respect tell me they run;
but since [ haven't implemented any of them yet, I can't
report on them, I can say that Pascal has many enthusi-
asts, and might well be the standard language of the
future. Then there’s Ada, a Pascal-like language heavily
supported by the DOD (Department of Defense), which
will certainly be around for many years. If | were prepar-
ing for a secure career in programming, I'd learn Pascal
instantly and keep very close tabs on the progress of Ada.

In the next couple of months, we're adding a Pascal ex-
pert to the staff here, and I'll devote a whole column to
Pascal/Ada; for now, I must simply pass them over,

Pascal has enthusiasts. So does C, a programming
language developed at Bell Telephone Laboratories. The
best (and indeed nearly the only) manual on C is Kern-
ighan and Ritchie's, The C Programming Language
(Prentice-Hall, 1978). This is an excellently written book
which anyone at all interested in the C language simply
must read. It succeeds in communicating a lot of enthusi-
asm for C. There are lots of examples of real programs
that work. Kernighan, incidentally, is the same Brian
Kernighan who coauthored Software Tools.

C is nothing like BASIC. There are far fewer com-
mands, for one thing. On the other hand, there are a
number of conventions. For example, the BASIC state-
ments:

FORI=0TON -1
NEXT I

would appear in C as:
for(i=0;i< N;i++)

which looks complex, but is, with a bit of experience,
quite readable. The i+ 4+ means that i is first to be tested
against N, then incremented; the expression could have
been written with + +i, which would require that i be in-
cremented before the test against N.

Despite (perhaps because of) the numerous time-saving
conventions such as + +1i, C can be learned by a BASIC
user in a couple of weeks. Real facility requires practice;
more practice than BASIC, precisely because there are
many fewer limits in C. Programming with elegance and
style takes work—but in C such programs are possible,
while BASIC simply won't let you write elegant code.

I have two C compilers for microcomputers. I'm told
there’s also an interactive tiny-c, which I have not seen
running, but which is said to be a good teaching aid,
although severely limited in capability. [Editor's note:
See “A User's Look at Tiny-c,"” by Christopher O Kern,
December 1979 BYTE, page 196....RSS]

Of my two C compilers, only one is suitable for those
not already familiar with the C language. This is BDS C,
available from Lifeboat Associates for $125. BDS C
comes with a copy of Kernighan and Ritchie’s book and
quite extensive documentation on the BDS (BD Software)
implementation,

The BDS compiler uses two passes. One might at first
think that a disadvantage because of the time required,
but in fact it is not: the first pass is done very fast, and
checks for trivial errors, such as missing semicolons,
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comments improperly delimited, unmatched parentheses
and brackets (C loves brackets, braces, and parentheses),
and the like, The second pass goes a bit slower but is still
much faster than the CBASIC compiler.

Like BASCOM, compiled C code must be put through
a linker, and like Microsoft’'s, the BDS documentation
tells you precisely how to do this, When it’s all finished,
you have a CP/M command file; and the resulting code is
very fast. I've not yet been able to benchmark BDS C
against a similar BASCOM program, because when you
translate from BASIC to C you actually restructure the
program; but I have two Othello games, one in C and the
other compiled by BASCOM, and they seem to run at
about the same speed. The C program, however, is about
8 K bytes compiled; the BASIC program, performing the
same searches and playing at the same level, compiled to
over 20 K bytes. Other programs doing similar jobs also
run in comparable times, and with about the same dif-
ferences in program size,

Disk operations in BDS C are fairly simple if you
understand CP/M, not so simple if you don't—and
CP/M'’s documentation is so notoriously unclear that
you'll have to work for a couple of days understanding
CP/M before you can write decent disk I/O (input/out-
put) operations for BDS C, It is worth sharpening up
your understanding of CP/M, though, because BDS C
lets you do everything CP/M will: get the names and
sizes of files currently on disk, make backups, rename
and delete, etc, and it's no more difficult to understand
than the FIELD statements in Microsoft BASIC or the
dreaded FORMAT statement in FORTRAN.

String operations in C are more difficult than in
BASIC. Actually, they aren't; ie: it's possible to write, in
C, all the string functions of BASIC (such as LEFTS, etc),
then call them as needed; and once you have written
them, you can use them in any program that needs them
—and leave them out if not wanted. And, in fact, that il-
lustrates one of the fundamental differences between
BASIC and C: the BASIC language provides a number of
functions which you must have present whether you need
them or not, and which must be used exactly the way
BASIC wants them used. C, on the other hand, allows
you to leave out functions you don't want, and rewrite
those you keep to suit your precise requirements.

There is, however, one very severe limit to BDS C: it
does not support floating-point data types. One can use
floating-point variables, because BDS supplies a number
of functions that can be called to do floating-point
arithmetic; but the result is clumsy. If you want to learn
the C language, and write games, calendar programs, and
almost anything that doesn't involve crunching a lot of
numbers, BDS C is highly recommended; however, it
isn't suitable for writing an accounting or financial
package.

The other C compiler for microcomputers is the White-
smiths C Compiler, which is available from Lifeboat
Associates for $630. This is a full implementation of the
standard C described by Kernighan and Ritchie, and is
highly regarded by many professionals who work with
large machines like DEC'’s (Digital Equipment Corpora-
tion) PDP-11. In fact, Whitesmiths C was written for
large machines, and it is only an accident that it could be
scaled down for microcomputers. The president of
Whitesmiths Ltd is P ] Plauger, a fellow science fiction
writer, and more important, coauthor of Software Tools.



Olympic sales will meet or beat any competitor’s
advertised price as long as our competitor has the
goods on hand. Don’t waste your money . . .

Attention
Computer Buyers:

Hewlett-Packard ® Apple ® Texas Instruments ® Atari ® Mattel ® Ohio Scientific ® Sony ® RCA
Anadex ® Centronics ® Seiko ® Craig ® Smith Corona ® and many more.

buy from Olympic Sales and save on

[ﬁ] HEWLETT CALL USFOR THE LOWEST PRICES
"2 PACKARD IN THE WORLD!

HP-85 computer ® Graphics plotter ® B models of disk drives ®
HP-2631B high quality printer ® HP personality module ® New
HP-85 ROMs ® Interface module ® HP-86 16K memory modules @
All accessories and supplles for the HP-85

HP Calculators at new low prices

HP-41C Programmable scientific $239.85 HP-38C Business/real estate $123.95
Card reader for 41C 179.95 HP-87 Printer's programmable 579.95
Printer for 41C 308.95 HP-67 Scientific programmable ~ 297.95
Optical wand for 41C 112.95 HP-33C Scientific 95.95
Memary modules for 41C 39.95 HP-37C Business management 58,95
HP-34C Scientific 123.95 HP-32E Advanced scientific 53.95

We are the largest HP dealer in the world and carry an enormous
amount of accessories and supplies for HP products, All HP
products guaranteed by HP.

.%mpkz computer

AMERICA'S NUMBER ONE SELLER
Immediate delivery on all models of
Apple |1l plus 16K, 32K and 48K RAMs

MNew disk drive controller with DOS 3.3 ® Disk drives ® Graphlcs
tablets ® Software ® Modems ® DOS 3.3 to Improve old model disks
® Silentype printers ® Monitors ® Memory modules ® 80 column
card reader ® Fortran-Pascal language cards ® Centronic printers @
Qume printers ® Anadex Apple Sider and other models ® Dow Jones
news and quote reporter ® More ® More ® More

Ask us for super low prices on the new Apple ||l 96K and 128K
computers and peripherals. We're taking orders for future delivery.
First come, first served.

We are an authorized, servicing Apple dealer.

Seiko WATCHES

some samples.

| D = All Ararl
ATAR' } %g accessories BEAT
= ar jupas. The famous Walkman stereo $169.95
COMPUTERS = d'scn‘::;:;p i3 ES New SL-5800 video cassette recorder Call us
PONIES! New AG-300 Beta stack autochanger
Model. 800,computer 379998 (20 hours of recording) $189.95
Model 400 computer 439.95 MATTEL HORSE
810 disk drive 499.95 Also, the lowest prices on Sony Betamax 5400, Betamax
B20 printer—40 column impact 429.95 RACE ANALYZER. .. 5600, color cameras, projection TV's, portable video
822 thermal printer—40 column 349.95 the computer that cassette recorders, radio’s, stereos and tape recorders.
825 printer—80 column Impact 729.95 h 3 h 5 el
830 acoustic modemn 159.95 andicaps the Buy one Sony KP7200 72 inch projection TV at $3700.00
850 interface module 169.95 ponies. Only $119.95 or one 50 inch Sony projection TV at $3200.00 and get
8K memory module 94.95 Matil intollivision FREE one Sony Betamax SL5400 programmable video
16K memory module 149.95 ARG IO LIS cassette recorder (retail value—$1250) plus 6 FREE blank
TV game 148.95 TV game $239.95 Sony video cassettes.
F — — Sony cassettes L500 (2 hours) $10.95
The largest collection of Seiko watches. L750 (3 hours) $13.95

320 models to choose from. Here are

WE ALSO CARRY RCA

SEIKO Tank Watch for Ladies & Gentlemen, CARTIER Type, Elegant, Classic Style.
Ladies XUD10 to XUD15 Ret: $250.00 Y/C: $185.00, for Men FS 014, Ret: $250.00
Y/C: $185.00

SEIKO Musical Alarm Chronograph, Digital Quartz, Plays Tune for You, S§ Melody.
Ret: $260.00 Y/C: $199.95, Goldtone GY002 Ret: $300.00 Y/C: $239.95

SEIKO Dual Chronograph Digital Quartz S DHX018-021 Ret: $195.00 Y/C: $89.95
SEIKO Alarm Digital Quartz DHNO10-018-013 Ret: $175.00 Y/C: $89.95

SEIKO Calculator Watch w/Alarm, Digital, SS, %, DFK018 Ret: $250.00 Y/C:
$179.95 Goldtone Model 5000G Ret: $295.00 Y/C: $229.95

SEIKO the Famous DIGIANA a Combination of Two Watches in One “Digital” and
Analog. Very Interesting and Original! S Ret: $300.00 Y/C: $169.95 Goldtone Ret:
$325.00 Y/C: $199.95

SEIKO Perpetual Calendar Quartz, 55 (DZ001-DZ007) Ret: $175.00 ¥/C: $39.95
SEIKO Memory Bank Calendar, S5 (FX005) Ret: $225.00 Y/C: $149.95

SEIKO Quartz Alarm Chrono, with Count-down Timer (GC007) SS Ret: $235.00
¥/C: $169.95 Goldtone (GCOOB) Ret: $276.00 ¥/C: $199.95

SEIKO Multi-Alarm Digital (DHTO11, 018, 028) SS, Ret: $275.00 Y/C: §99.95, in
Goldtone Model DHR803, Ret: $250.00 Y/C: $159.95

NEW SEIKO Ladies Quartz Beautiful—(XT084) Ret: $250.00 Y/C: $199.95. Model
51906 Ret: $275.00 Y/C: $219.95

SEIKO SPORTS 100 Quartz, 300 ft (FY097) SS. Ret: $220.00 ¥/C: $163.85
SEIKO DIVERS Watch (SK91) 500 ft. Automatic S5. Ret: $225.00 Y/C $183.85

SEIKD Travel Alarm, Beautiful, Dual Time (QDB51K) Black or Goldtone (QD851G)
a Fantastic Item to Travel with or Give. Ret: $119.95 Y/C: $89.95

SEIKD Solar Alarm Chronograph with 10,000 Hr. Battery S5 GHOO07-GHO09. Ret:
$295.00 Y/C: $215.00

SEIKO Quartz Alarm Chronograph, Month/Day/Date, Hardlex Glass Goldtone
(DHZ024) Ret: $265.00 Y/C: $199.00

320 SEIKO Watches on Display et Oxford Stare — 100 New 1981 Models — the Most
Spectacular Display of Seikos, Texas Instruments and O ther Watches!

SEIKO “ROLEX" Type, Beautiful! Men's Two-tone (FY018) Ret: $250.00 Y/C: $183.95

NEW SEIKO Ladies Alarm Watches Digital, Great Unit (UT010) Ret: $235.00 Y/C: $189.95

New RCA selectavision model 650 for 1981
RCA Selectavision model 250 869.95
RCA VK250 tapes (6 hours) 13.95

Computer Peripherals and Accessories

$1098.00

Maxwell diskettes $ 3.95 & Up
Centronics printers
Model 737 789.95
— Model 700-9 1199.00
A Anadex Apple Sider printer
£ N Model 8000AP 795.00
O Diablo model 630/1 RO FP terminal 2295.00
« Other Diablo terminals Call us
Qume high quality dalsy wheel printer
compatible with Apple 11/111 2395.00
Form tractor for Qume 199.95

Texas Instruments

99/4 computer console $529.95

RF modulator 69.95

Color monlitor 389.95

TI-59 199.95

TI-58C 89.95

PC-100C 159.95

TI-57 49.95

Speak and Spell 59.95

TI programmer 48.95

Mot Speak and Read 76.95
€ Speak and Math 74.85

We carry an enormous selection of Tl accessories. Call us
for the best deals!

Prices f.o.b. LA. Minimum freight and handling charge—
$4.95. In CA, add 6% sales tax. Goods subject to avail-
ability. Request our 130 page catalog in writing.

Mail and phone orders only: (800) 421-8045 (outside CA)
216 8. Oxford Ave. (213) 381-3911 OR

Los Angeles, CA 90004 (213) 381-1202 (in CA)
Master Charge ® Visa Telex 67-3477

OLYMPIC SALES COMPANY. INC.

216 South Oxford Avenue « P.O. Box 74545 Los Angeles

CA 90004 - (213) 381-3911 or (213) 381-1202 - Telex 67-3477

In Southern California, four other convenient locations
Pasadena
1756 E. Colorado 1030 'N. 1" St.
(213) 577-1422

Ontario El Segundo Costa Mesa
600 N. Sepulveda 2300 Harbor Bivd.

(714) 986-2740 (213) 615-0222 (714) 540-1530

Circle 152 on inquiry card.

BYTE December 1980 229



Although the Whitesmiths Compiler is an excellent
professional tool, I cannot recommend it to anyone who
doesn't intend to program in C in a big way—and even
then I'd recommend buying the BDS C compiler as well.
Whitesmiths C compiles, eventually, to true machine
code; but it does so by going through an intermediate
assembly language called A-Natural. It's slow, and since
there's no first pass to find trivial errors, the Whitesmiths
compiler can grind away for half an hour before report-
ing a misplaced semicolon. It is certainly not what I'd
choose to learn the language with—but I would get it if |
were going to market programs written in C.

Ubiquitous Microsoft doesn’t market a C compiler, but
it does have a LISP interpreter. The Microsoft muLISP-79
is well done, if you like the LISP language. You may not
care for the language, but those who like it like it a lot.
LISP stands for list processing, and it makes creating
highly complex linked lists very easy.

LISP is, however, a peculiar language. It was written in
the 1950s by Dr John McCarthy, now Director of the
Stanford Artificial Intelligence Laboratories (SAIL), and
it's extensively used at Stanford and MIT (where Mc-
Carthy wrote it).

LISP does bit-by-bit arithmetic, meaning that there is
no theoretical limit to the precision you can obtain; if you
want an exact numerical expansion of, say, 2 to the 55th
power, or 87 factorial, you can get it from LISP, and with
only about three lines of code for a program—and you'll
get the answer faster than you think. LISP is one of the
fastest languages I know of, often approaching assembly-
language programs in speed of operation.

LISP programs are very tight; it's almost impossible to
write unstructured code in LISP. It's also very nearly im-
possible to understand a LISP program, even if you wrote
it; at least that's been my experience. You can strain like a
gearbox and produce code that runs, and which you
understand just at that moment; but hours later it's gib-
berish. The only thing less comprehensible than a LISP
program is one in APL—APL doesn’t even use normal
letters, but instead requires a special keyboard that can
generate strangely bent arrows and other weird symbols,
Both LISP and APL programmers delight in writing a
whole page of instructions into one line (and you can do
it, too, because both languages allow functions to call
themselves). They also like to baffle fellow professionals
by showing a line of code and challenging anyone to say
what it does.

It's very hard to comment a LISP program—but that'’s
all right, because it isn't traditional for LISP program-
mers to comment their programs anyway.

In other words, I am not a wild enthusiast for LISP as a
“standard” microcomputer language. It's true that one or
another LISP variant is used by just about everyone in
the artificial intelligence field; for certain purposes there’s
nothing better. But for general-purpose programming,
LISP and APL are, in my judgment, simply too obscure.

The Microsoft muLISP-79 was written by The Soft
Warehouse in Hawaii; [ got mine directly from the
authors and haven’t seen the Microsoft versions (for
CP/M and the TRS-80), although they were supposed to
be sent weeks ago. I am told that Microsoft has rewritten
some of the documentation, which could only improve it.
The problem with documenting LISP is that the language
is fairly obscure; you need not only a user’s manual, but
an introduction to LISP itself, which is far more than the
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muLISP-79 manual claims to be.

The best way to learn LISP is to attend Stanford or
MIT and get tutorial instruction from someone already
proficient. The next best way is to get access to the MIT
Macsyma Consortium computer and run the TEACH-
LISP programs. There are also a couple of MIT docu-
ments which are pretty good introductions. I wish I knew
of a good commercial textbook, but I don't. If you want
to learn LISP, you've no choice but to pla