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A new small computer
that won’t limit you tomorrow
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Here's a low-priced computer that won't run out
of memory capacity or expandability halfway
through your project.

Typically, computer usage tends to grow, requir-
ing more capability, more memory, more storage.
Without a lot of capability and expandability, your
computer can be obsolete from the start.

The new System One is a real building-block
machine. It has capability and expandability by the
carload.

Look at these features:

® Z80-A processor

64K of RAM

780K of disk storage

CRT and printer interfaces

Eight S-100 card slots, allowing expansion
with

— color graphics

— additional memory

— additional interfaces for telecommunica-
tions, data acquisition, etc.

a Small size

GENEROUS DISK STORAGE

The 780K of disk storage in the System One
Model CS-1 is much greater than what is typically
available in small computers. But here, too, you
have a choice since a second version, Model
CS-1H, has a 5” Winchester drive that gives you
5 megabytes of disk storage.

MULTI-USER, MULTI-TASKING
CAPABILITY

Believe it or not, this new computer even offers
multi-user capability when used with our advanced
CROMIX* operating system option. Not only does this
outstanding O/S support muitiple users on this com-
puter but does so with powerful features like multi-

ple directories, file protection and record level lock.
CROMIX lets you run multiple jobs as well.

In addition to our highly-acclaimed CROMIX, there
is our CDOS*. This is an enhanced CPim? type system
designed for single-user applications. CPiM and a
wealth of cpiM-compatible software are also
available for the new System One through third-
party vendors.

COLOR GRAPHICS/WORD PROCESSING

This small computer even gives you the option of
outstanding high-resolution color graphics with our
Model SDI interface and two-port RAM cards.

Then there’s our tremendously wide range of
Cromemco software including packages for word
processing, business, and much more, all usable
with the new System One.

ANTI-OBSOLESCENCE/LOW-PRICED

As you can see, the new One offers you a lot of
performance. It's obviously designed with anti-
obsolescence in mind.

What’s more, it's priced at only $3,995. That's
considerably less than many machines with much
less capability. And it's not that much more than
many machines that have little or nothing in the
way of expandability.

Physically, the One is small — 7" high. And it’s all-
metal in construction. It's only 14Ys"" wide, ideal for
desk top use. A rack mount option is also available.

CONTACT YOUR REP NOW

Get all the details on this important building-block
computer. Get in touch with your Cromemco rep
now. He'll show you how the new System One can
grow with your task.

*CROMIX and CDOS are trademarks of Cromemco Inc.
+CP/M Is a trademark of Digital Research

Cromemco

Il n ¢c o r p or a t e d

280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 ¢ (415) 964-7400
Tomorrow's computers today
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CROMIX FILE SYSTEM
/woor directory)
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CROMIX*— Cromemco’s outstanding

UNIX'-like operating system

CROMIX is just the kind of major
development you've come to expect
from Cromemco. After all, we’re
already well-known for the most
respected software in the microcom-
puter field.

And now we’ve come up with the in-
dustry’s first UNix-lookalike for
microcomputers. It's a tried and proven
operating system. It's available on both
5 and 8" diskettes for Cromemco
systems with 128K or more of memory.

Here are just some of the features you
get in this powerful Cromemco system:

e Multi-user and multi-tasking
capability

e Hierarchical directories

® Completely compatible file,
device, and interprocess /O

* Extensive subsystem support

FILE SYSTEM
One of the important features of our
CROMIX is its file system comprised of
hierarchica!l directories. It's a tree struc-
ture of three types of files: data files,

*CROMIX is a trademark of Cromemco, Inc.
TUNIX is a trademark of Bell Telephone Laboratories

directories, and device files. File,
device, and interprocess 1/0O are com-
patible among these file types (input and
output may be redirected inter-
changeably from and to any source or
destination).

The tree structure allows different
directories to be maintained for different
users or functions with no chance of
conflict.

PROTECTED FILES

Because of the hierarchical structure
of the file system, CROMIX maintains
separate ownership of every file and
directory. All files can thus be protected
from access by other users of the
system. In fact, each file is protected by
four separate access privileges in each
of the three user categories.

TREMENDOUS ADDRESS SPACE,
FAST ACCESS

The flexible file system and general-
ized disk structure of crROMIx give a disk
address space in excess of one gigabyte
per volume — file size is limited only by
available disk capacity.

Speed of access to disk files has also
been optimized. Average access speeds
far surpass any yet implemented on
microcomputers,

‘C' COMPILER AVAILABLE, TOO

Cromemco offers a wide range of
languages that operate under CROMiIx.
These include a high-level command
process language and extensive sub-
system support such as COBOL, FORTRAN
1V, RATFOR, LISP, and 32k and 16K BASICs.

There is even our highly-acclaimed
‘C’ compiler which allows a program-
mer fingertip access to CROMIX system
calls.

THE STANDARD O-$
FOR THE FUTURE

The power and breadth of its features
make CrROMIX the standard for the next
generation of microcomputer operating
systems.

And yet it is available for a surprisingly
low $595.

The thing to do is to get all this
capability working for you now. Get in
touch with your Cromemco rep today.

Cromemco"’
lc-N+@Q, 0 'F P 0 T8 Trla ¢
280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 * (415) 964-7400

Tomorrow’s computers today
Circle 112 on Inquiry card.
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36 The Coinless Arcade by Gregg Williams | with
microcomputer games, you can have your fun and your quarters
too.

42 Build a Touch Tone Decoder for Remote
Control by Steve Ciarcia / Once you get your computer to
answer the telephone and decode tone signals, you can use it for
remote control.

1 34 Color Computer from A to D, Make Your
Color Computer ‘“See’” and ‘‘Feel’” Better by William
Barden Jr | Hardware and software projects to tie your Color
Computer to the real world.

1 66 The Atarl Tutorlal, Part 4: Display-List
Interrupts by Chris Crawford / How to get the most out of
the Atari 400 and 800's color-graphics features.

1 90 How to Bulld a Maze by David
Matuszek / Generate unique random mazes for puzzies and
games.

1 98 Toward a Structured 6809 Assembly
Language, Part 2: Implementing a Structured
Assembler by Gregory Walker / Implementing GOTO-less
structure in an already existing language is easy with
macroinstructions.

Z Z 9 MIKBUG and the TRS-80, Part 1: A Cross-
Assembler for the Motorola 6800 by Robert

Labenski / A TRS-80 cross-assembler package for those who are
tired of hand-assembling code and loading it two bytes at a time
into MIKBUG.

Z 58 \What Makes Computer Games Fun? by
Thomas W Malone / Why the average outer-space game may
be more educational than many classroom drill-and-practice
programs.

3 20 Computer Scrabble by Joseph J Roehrig / Give
your computer a vocabulary and challenge it to a fascinating
game of micro-Scrabble.

3 5 Z Generating Programs Automatically by
Jacob R Jacobs / Three utility programs help write the Applesoft
BASIC program for you.

366 BYTE’s Cumulative index prepared by
Microcomputer information Services / Our six-year
cumulative index will put an end to your random searches
through past issues of BYTE for that specific article.

45 Z Online Information Retrleval: Promise and
Problems by Steven K Roberts / The public must be
convinced that online databases provide efficiency, economy. and
convenience.

474 Handi-Writer, A Video Note Pad for the
Physically Handicapped by Howard Batie / How to turn
the TRS-BO into a communications device for severely
handicapped persons.

Reviews

24 Robotwar by Curtis Feigel
4 BY1E's Arcade: Olympic Decathlon by David A Kater;
Missile Defense vs ABM by Robert Moskowitz; Gorgon by Peter
V Callamaras; Commbat: A Tele-Game for Two by George
Stewart

108 alphaSyntauri Music Synthesizer by Steve Levine and Bill
Mauchly
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Playing games may not be the most important task your computer does, but it sure
makes for a lot of fun. As Robert Tinney’s cover illustrates, computers play a central role
in our recreational activites. BYTE's writers have been working hard at playing games,
and their articles and reviews will heip you pick and choose from among the many
computer games available. Sgnior editor Gregg Wiiliams speculates on the shape of
games to come in the editorial, “New Games, New Directions.”” Thomas \W Malone
analyzes the attraction of computer games in ‘"What Makes Computer Games Fun?’’ To
learn how you can turn your game ideas into cash, see the rules for the BYTE Game
Contest, page 302.

On a more serious note, the Atari Tutorial continues with Part 4, “’Display-List Inter-
rupts” and William Barden Jr presents the first installment of a new series on Radio
Shack computers, “Color Computer from A to D, Make your Color Computer ‘See’ and
‘Feel’ Better.” BYTE's six-year cumulative index will eliminate those random searches for
that specific article. See page 366. All this, plus our regular features.
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SCION Corporation pioneered advanced information display systems with the
elegantly simple MicroAngelo™ high resolution S100 single board graphics
computer. With MicroAngelo™ came a powerful, flexible CP/M* compatible, high
level firmware called Screenware™ For MicroAngelo™ Color System, Colorpak
software evolved. Easy to integrate, easy to convert and easy to use. This software
gave MicroAngelo™ unparalleled capacity to manipulate color lransparencies.
Beyond MicroAngelo!™ with the prototype Advanced Congressional Workstation
developed for the U.S. Congress, SCION Corporation proved an inleractive, very
high resolution text/graphics display system can be built with existing technology.
SCION Corporation grows at its unprecedented rate by evolving beyond today's
triumphs, to develop graphics engines to solve tomorrow's problems.
SCION Corporation. More than a graphics company.

For information on the next generation of advanced information display systems,
call today. If the image is important, it has to be SCION

CICIN

If the image is important.

12310 Pinecrest Road/Reston, Virginia 22091
703/476-6100 TWX. 710-833-0684
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ACCESS/80
ACCESS/80
ACCESS/80"

The reason you bought
your computer in the first
place.

Yoursystem isincomplete
without the ability to ac-
cess ASCII data files and
generate reports that
make sense.

Now you can have main-
frame report functionality,
comparable to RAMIS",
SPSS”, and NOMAD" on
your microcomputer.
Virtually any report you
can describe with a pencil
and paper can be gener-
ated with ACCESS/80.
With user friendly AC-
CESS/80you can produce
customized reports and
statistical summary tables
from standard application
packages, or extract files
down loaded from a re-
mote computer.

ACCESS/80is availablein

three levels:

Level I: ReportGenerator
and Cross-Tabu-
lator - $295. Man-
ual alone $45.

Level Il: Levell plus Out-
putandLogic Pro-
cessor-$495. Man-
ual alone $55.

Level IlI: Information man-
agement System
(Available 1st
Qtr. 1982) - $795.
Manual alone
$65.

ACCESS/80 requires CP/M™ or

MP/M™ and 48K RAM. Formats

supported include 8” IBM soft-

sectored, NorthStar, Micropolis
Mod. 11, Superbrain 3.0, Apple !l

New Games
New Directions

by Gregg Williams, Senior Editor

An editor leads a hard life, believe it or not. For example, in preparing for
this issue, more than $1000 worth of game software passed across my desk
before being returned to the manufacturers. This may sound like software
heaven to you—it did to me at first. But even with this intriguing software
temporarily floating around the office and my own computer and games to
tempt me at home, I can’t manage to spare an hour (let alone ten) playing the
newest adventure game.

Sometimes ['m not even sure I like games. But I know I like the idea—board
games, card games, computer games, even books on game design. I think
about games a lot and subscribe to two games magazines. Occasionally, I fan-
tasize about designing the ultimate game, one that would leave the whole
world breathless (and, not coincidentally, make me very wealthy). Looking
for some family resemblance to games I enjoy, I search the face of every new
game as if it were a person. The following sections depict a few of my findings.

New Machines, New Games

Games will take new directions with new machines. For sound and video
graphics, the Atari 400 and 800 computers are hard to beat. These two
machines have special hardware that accomplishes what most game program-
mers have to do in software. This not only makes the game faster but also
makes programming faster, simpler, and much easier.

Another exciting machine is the IBM Personal Computer. Although I'll be
reviewing it in-depth next month, several features are of interest to game
players and programmers. First, the advanced disk BASIC has a number of
very powerful commands for generating graphic images and music. You can
store drawing and music commands as standard Microsoft BASIC string
variables (somewhat akin to the "shape tables” for specifying graphic images
in the Apple II). Not only can the program manipulate these strings, but a
command string can refer to another string within its definition. The advanced
BASIC also offers built-in commands for drawing and filling in rectangles,
ellipses, circles, and pie wedges. Rectangular areas of graphics can be saved in
arrays, then later returned to the screen with a single command. Light pens
and joysticks are possible input devices, and advanced BASIC commands
allow a BASIC subroutine to be executed when certain real-time events occur
(the computer then returns to the interrupted BASIC program). All this,
coupled with the speed of an extended Microsoft BASIC running on a 16-bit
machine, makes the IBM Personal Computer an excellent gaming device. Since

the BASIC is very fast by'current standards, IBM Personal Computer owners
will be able to write rather interesting graphics games without leaving BASIC!

SOFTWARE
SOETWARE

DIGITAL MARKETING
DIGITAL MAIRKETING

2670 Cherry Lane * Walnut Creek » CA 94586
{415) 938-2880 Telex 17-1852 (DIGMKTG WNCK)
ACCESS/80 Irademas k ol Foends Sattaace CP/M & MP/M irademarks

wmmmm"mmmuwspssvmn
inc NOMAD 1rademark National CSS

A PRODUCT OF

Multiplayer Games

I think there’s a large market for multiplayer games. Two-player games are
fine, but it's really fun to get a group of people together for an exciting game. I
realized this while playing some two- and four-player video games on the
Atari Video Computer System (the game cartridge system, not the microcom-
puter). Even though the games were simple, it'was a lot of fun to be playing a
game with three other people.

FRIENDS
SOFTWARE




New! Z Controller and Z Drives . . .

Expect more from Percom.

Percom’s double-density Z Controller for the H-89 is
now available. Besides its many outstanding drive
control features, the Z Controller includes a bonus
parallel port that lets you directly connect your com-
puter to a standard, off-the-shelf Epson MX-80, Oki-
data Microline 80 or other low-cost printer.

e Controls up to four single- or double-headed mini-disk drives.
e Handles 35-, 40-, 77- and 80-track drives, and other standard
track densities. @ Formatted data storage capacity of 80-track dis-
kettes is over 368 Kbytes. Forty-track diskettes store over 184
Kbytes. Capacities for other track densities are proportional. A Z
system with four double-headed, 80-track drives provides almost
3 megabytes of on-line data. ® The Z Controller co-resides with
your H-89 disk drive controller. Your software can select either,
and you don't have to move drives around when switching be-
tween systems. @ The Z Controller includes Percom'’s proven dig-
ital data separator circuit and a dependable write-precompensation
circuit. Expect reliable disk operation for a long, long time under 'Z’
control. @ The Percom Z Controller is priced at only $249.95, com-
plete with HDOS-compatible disk drivers on diskette, internal inter-
connecting cable and comprehensive users manual.

System requirements — H-89 Computer with 24 Kbytes memo-
ry (min). Replacement ROM Kit H-88-7 and HDOS 2.0.

PERCOM

PERCOM DATA COMPANY, INC.

11220 PAGEMILL RD. DALLAS. TX 75243
(214) 340-7081

Tol\-Free Order Number: 1-800-527-1222

1981 PERCOM DATA COMPANY. Inc
PERCOM. ZFD) 40 and Z2FD-80 are trademarks of Percom Data Company.
CP/M is a trademark of Digital Research Corporatian

You won’t be disappointed.

Add-On Z Drives for H-89, H-8 Computers

@ Forty- and eighty-track densities in either 1- or 2-drive modules.
@ All drives are rated for single- and double-density operation. With
a Z Controller, an 80-track drive can store over 364 Kbytes (for-
matted, one-side), a 40-track drive can store over 184 Kbytes.
@ Some models permit “flippy’’ storage, letting you flip a diskette
and store files on the second side. ® Z drives are fully tested, includ-
ing a 48-hour operating burn-in to prevent shipment of drives with
latent defects. ® Assembled and tested one-drive units from only
$399, two-drive units from only $795.

System requirements — H-89 or H-8 computer with 16-Kbyte
RAM, Heath first-drive floppy disk system. HDOS and drives inter-
connecting cable. (Two-drive interconnecting cable optionally
available from Percom)

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE.

Watch for announcement of ‘Z’ CP/M.

Yes . . . I'd like to know more about Percom Z drives and the
Z Controller. Rush me free literature.
Send to

PERCOM DATA COMPANY, Inc., Dept. 26 -B02
11220 Pagemill Rd. Dallas, TX 75243

name

street

city state
1

phone number

MAIL TODAY!

ap
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PROFESSIONAL PASCAL

Pascal/Z

NEW 4 lo"

SYMBOLIC DEBUGGER

This fourth generation version of our reliable, Z-80
native code compiler adds the two features
professionals ask for:

¢ SWAT™—an interactive symbolic Pascal debugger
that allows easy error detection.

¢ Overlays—that allow larger programs to run in
limited memory.

A compiler for Professional programmers
Pascal/Z is a true Pascal. It closely follows the Jensen
and Wirth standard with a8 minimum of extensions
designed to aid the serious program developer in
producing extremely compact, bug-free code that

runs FAST.

Pascal/Z generates Z-80 native code that is ROMable
and Re-entrant. Permits separate compilation, direct
file access, external routines and includes a relocating
macro assembler and Microsoft compatible linker.
And code written for Pascal/Z is fully compatible
with I-PAS 8000, our new native code Pascal compiler
for Z-8000, to guarantee graceful migration to

16 bit operation.

Get “The FACTS about Pascal”

Confused about which Pascal to buy?
Pseudo-code... Native code...M, MT or

Z? Compare the unbiased benchmarks

in our new booklet. Don’t buy a Pascal
compiler until you've read it.

' ‘ Call us for a free copy:
Q‘S‘;;,‘?‘;’ ) 800-847-2088
€50 y‘[ . {outside NYS)
?@& ’ or 607-257-0190

And ask your local
full-service

Z computer dealer
R about our

e Pascal/Z

o
[lnofeorSyystemns

ithaca Intersystems Inc.

Micros for bigger ideas.

N

Ithaca Intersystems Inc.
1650 Hanshaw Rd -+ Ithaca, NY 14850 « TWX 510 255-4346

U.K. Distributor:
Ithaca Intersystems {(U.K.)Ltd.

Coleridge Road London N8 8ED Phone: 01-341 2447 Telex: 299568

Edlitorlal

Certainly one of the most engaging and innovative
games produced in the last year or so is Timothy Smith’s
Olympic Decathlon, distributed by Microsoft Consumer
Products (see page 74 of this issue). Not only are the
graphics overwhelming and the idea clever, but the in-
volvement of up to eight people in Decathlon’s ten
athletic events makes it a great party game. Even though
only one or two people are actively participating at once,
the game is interesting to watch, and everyone wants to
see how the new player affects the cumulative ratings.
Olympic Decathlon is the first true party game for
microcomputers, but I'm certain it won't be the last.

Microcomputers and War Games

“War gaming,” which usually calls to mind historical
simulations with maps laid out on a hexagonal grid and
plenty of cardboard playing pieces, is an area that is beg-
ging for the assistance of microcomputers. Many of us
have tried war games and have balked at the hundreds of
cardboard counters, the long and often unclear rule
books, and the tedious resolution of combat through dice
rolls and large tables. With microcomputers we can
eliminate (or at least lessen) these problems; they can also
do things never before possible with conventional war
games.

Another advantage microcomputers can bring to war
gaming is the ability to give each player only partial (or
even misleading) information about troop positions and
other aspects of the game. (This is in contrast with the
complete information conveyed by having the game
board and pieces in full view, as is done in most war
games.) Microcomputer-based war games also provide a
fairly intelligent enemy for solitary play.

Microcomputers are beginning to be taken seriously by
war game producers. Several programs help ease the
more tedious and time-consuming portions of existing
war games; these do not replace the map-and-cardboard-
counters game but are used to make play easier and
faster. Avalon Hill, the company that started war gaming
as we know it in the late 1950s, now offers a line of
microcomputer games, some of which have military
themes. Although these can't be called war games as
such, Avalon Hill's entry into the microcomputer game
market is important, and I'm sure that the company will
make additional, more successful entries into the market.

Simulations Publications, Incorporated (SPI), which
publishes the leading American war-gaming magazine,
Strategy and Tactics, is also showing some interest in
microcomputers. As this article is going to press, SPI is
advertising for a microcomputer programmer/war-
gamester for their staff. Their magazine on game design,
Moves, occasionally contains microcomputer game
reviews and speculations on the future of war gaming.
(For people like me who can’t get interested in historical
war gaming, SPI also publishes Ares, a magazine that
deals with science-fiction gaming. Like Strategy and Tac-
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The ultimate single user machine

The PDS-80™ with Cache BIOS™ is a
professional system designed for the
most rigorous single user CP/M*
environments...in business, software
development, scientific, educational
and industrial research... where
speed and program space are critical
factors.

SymBIOSis quadruples speed

No matter what high-level language
you use ... Cobol, Basic, Fortran,
PL/1, or Pascal ... PDS-80 offers more
speed, power and reliability than any
other floppy based CP/M system
currently on the market. The
InterSystems Cache BIOS fully
exploits the advanced DMA and
interrupt features of our reliable
Series II hardware to buffer whole
tracks in extended memory so most
operations run two to four times
faster than on other floppy based
systems...actually equals the speed
of many small hard disk systems.
And Cache BIOS also provides many
sophisticated system test and
protection features to assure reliable
operation.

An advanced CP/M
application system

PDS-80 has all you need for
commercial systems integration and
applications software development...
including a choice of the industry’s
only integral 8 bit front panel. Best of
all, PDS-80 allows the systems
integrator or applications developer
addressing a vertical market to
develop on the same components he
configures for resale. The highly

20slot S-100 mainframe allows almost
unlimited options to suit any end use

environment ... including a choice of
tabletop or rackmount design.

InterSystems will work with you at
whatever level is appropriate to
configure the target system you need

..right up to fully assembled and

tested systems with floppy and
Winchester disk drives.

Full software support

In addition to InterSystems' Cache
BIOS and the CP/M operating

system, models of PDS-80

can include

Pascal/Z,

our highly acclaimed Z-80° native
code Pascal compiler, and InterPak
80™, a special set of utilities
including a powerful screen editor
and versatile spelling editor to assist
in the rapid editing, proofing and
documentation of your code. These
powerful programming aids are also
available as standalone products.

looferSyys

It’s upgradeable!

Both hardware and software are
designed to provide for upgrade to 16
bit operation. Programs written for
Pascal/Z are fully compatible with
I-Pas 8000™, our Z-8000°® native code
compiler, and all PDS-80 systems are
upgradeable to our 16 bit multi-user
DPS-8000.

We build micros for bigger ideas.

Your big ideas. We're dedicated to
providing the computer professional
.. Systems Integrators, commercial

program developers, scientific and
industrial programmers... with
professional hardware and software
tools. And we support our customers
to the fullest, with complete,
professional documentation,
application engineering consultation,
and prompt, responsive service both
from the factory and through factory-
authorized service centers.

Call us toll free: 800-847-2088

for complete

information on any
of our 8 or 16 bit
systems and
software
products.

Distributor
Inquiries
Invited

Slems®

Ithaca Intersystems inc.

expandable modular design with Circle 204 on Inquiry card.

Micros for bigger ideas.
Ithaca Intersystems Inc. ¢ 1650 Hanshaw Road e Ithaca, NY 14850 ¢ Phone (607) 257-0190 ¢ TWX: 510 255 4346
U.K. Distributor Ithaca Intersystems (U.K.)Ltd. Coleridge Road London N8 8ED Phone: 01-341 2447 Telex: 299568

*7-80 and Z-8000 are registered trademarks of Zilog. Inc. "™Trademarks of [thaca Intersystems Inc. “Registered trademark of Digital Research
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tics, each bimonthly issue contains a complete game.
SPI's address is 257 Park Ave S, New York NY 10010;
Avalon Hill's address is 4517 Hartford Rd, Baltimore MD
21214.)

A very interesting computer war game is Chris
Crawford's Eastern Front (1941), mentioned in this issue's
“The Coinless Arcade,” page 36. Apart from its excellent
graphics, the computer automatically takes care of all
movement and combat calculations—you just make your
moves and await the consequences. Not only is this a lot
more fun (for me, at least), but it also brings war gaming
closer to the experiences of the generals who fought the
original battles.

Mixed-Media Games

Using microcomputers to assist in playing a conven-
tional war game reminds me of a new kind of game that is
beginning to appear. The mixed-media game uses a
microcomputer (or a hand-held unit with a microproces-
sor in it) to control or influence a board game of some
sort.

Two new arrivals to the mixed-media format are
Milton Bradley's Dark Tower and Mattel’s Dungeons and
Dragons. In Dark Tower, the microcomputer is housed in
a black plastic tower that dominates the center of the
board. It can be turned toward one player at a time to
give exclusive information regarding the player’s quest to
retrieve a magic scepter. In Dungeons and Dragons, a
microprocessor housed beneath a chess-like game board
randomly generates a maze and gives players audible
clues in their search for a dragon's treasure.

A third mixed-media game is of interest here because
its microprocessor is in a unit that is closer to a full micro-
computer. The Quest for the Rings is a board-and-car-
tridge game used with Magnavox's Odyssey? video game
system. The Odyssey? system relies on interchangeable
cartridges for video games but includes a touch-sensitive
keyboard in standard typewriter layout. Although I've
only seen the packaged unit in a store, I get the impres-
sion that most of the action takes place on the video
display, while the board, a map of an imaginary world, is
used to chart the game’s progress. This is an exciting
development because it combines a conventional board
setting with the real-time action of a video game, com-
plete with sound, color graphics, and the manual dexteri-
ty such a game requires.

In all these cases, the computer is more than simply a
game aid—it is a unique part of the game that incor-
porates otherwise-impossible elements. The computer
can supply an unknown intelligence that guides the game
and can often adapt to players of varying skill, but it can
also provide color, sound, graphics, and interaction
through novel forms of input and output (eg: light pen,
joystick, music synthesizer, etc).

There’s no doubt that mixed-media games possess
tremendous potential. As microcomputer game manufac-
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turers keep striving for something new to offer the mar-
ket, I'm sure we’'ll have computer-based board games in
the next year or so. (Another reason these games will be
attractive to manufacturers is that the necessary physical
components of the game—board, playing pieces, rule
book —make software piracy less attractive to the poten-
tial pirate).

What of the future? It's limited only by the imagination
of inventors. I'm sure you've thought of an augmented
video game that puts the player inside a “space capsule”
and heightens the sensation of space flight by tilting or
vibrating the capsule. An ambitious microcomputer hob-
byist or club could build something like that. Laser video-
discs or videotape recorders could add even more
realism. In games yet to come, you might be participating
in scenes like those of Star Wars or Dragonslayer—who
knows?

Such games are not far off. Rod Daynes of the Univer-
sity of Nebraska's Videodisk Design/Production Group
is working on an adventure game that helps deaf children
learn basic coping skills. In one such game, a child is
asked to solve a mystery. Through the use of multiple-
choice questions superimposed on the video display, the
child is led through a decision tree of over 160 nodes.
Each node is not merely a static picture—it’s a moving
image with sound!

A Call for Imagination

As I look at the stunning video games and new micro-
computers that have even more capabilities than previous
machines, | dream of the games we'll be playing two or
three years from now. But is bigger and more sophisti-
cated the only new direction we have? A good graphics
game takes several months to write, and the complexity
of the required effort discourages many of us from trying
to write one. I've been working on an arcade-like game
for several months now, and I feel that the satisfaction I'l]
get from seeing the game work is small compared to all
the months of drudgery I've put myself through. In fact, I
feel more like a project manager than a hobbyist.

Because of this, I think it should be said that games do
not have to be complicated to be fun. Many people enjoy
adventure programs, and the best ones are still text-only.
But the problem is this: it's always easier to implement an
existing idea than to create a new one.

This brings me to the BYTE Game Contest (see page
302). Here is a chance for you to share your creative
efforts with the rest of our readers. Even if you have only
a little time to spend on programming, you may come up
with that simple but fun game that proves irresistible.
Simple or sophisticated, the most important thing is "“Be
originall” We can’t wait to see what you're going to come
up with.®

Circle 390 on inquiry card. ’



S-100 Fast-Aid.

Including 3 new boards for system design relief.

The MB64.

An economical, high-
performance 64K static

RAM memory.

Just what the doctor ordered.

A new 64K static RAM con-
figured as two 32K blocks that’s
fast (in excess of 6MHz), reliable
and economical. The MB64 sup-
ports IEEE 696/S-100 24-bit ex-
tended addressing for up to
16MB of RAM. Bank switching
permits compatibility with popu-
lar multi-user computer systems
(such as CROMIX*). Up to 8K
can be replaced with 2716
EPROMs. The MB64 offers low
power consumption (typically less
than 600 milliamps). And a pro-
vision for optional battery
backup.

(The MBG64 is priced at less than
$850.)

*CROMIX is a trademark of Cromemco, Inc.

The 108.

An 1I/0 board featuring eight
serial interfaces, individually
programmable baud rates, and
an interrupt clock.

Give your system fast-aid—in-
cluding easier testing and
speedier diagnosis—with SSM’s
new IO8. This board features
eight asynchronous serial RS-232
170 ports with LED data trans-
fer indicators. Individually pro-
grammable 1/0 port baud rates
(110-19,200) meet all your
specific configuration require-
ments. A timer (50/60 Hz) sup-
ports real-time or multi-user
applications.

And all our Fast-Aid boards

offer:

® Card ejectors for painless card
removal.

e LEDs for easy troubleshooting
and monitoring.

¢ [EEE 696/S-100 compatibility.

The 105.

A two-serial/three-parallel 1/0
board with programmable
timer.

The perfect remedy for fast sys-
tem integration, more precise
diagnosis, and far healthier sys-
tem operation. The 105 features
two RS-232 asynchronous serial
interfaces for maximum peri-
pheral compatibility. The board
supports a variety of devices with
high-speed serial data transmis-
sion (110-19,200 baud). Three
parallel ports, providing a total
of 32 bits, support various 1/0
configurations: a 16-bit software
programmable bi-directional in-
terface, and two 8-bit interfaces.
One 8-bit interface supports
direct connection to Centronics-
compatible printers. The other
provides 8 bits of parallel input
for such devices as keyboards.
The 105 also offers a software-
programmable timer for real-time
or multi-user applications.

For more details about these new
boards, or any of SSM’s S-100
compatible boards (including var-
ious CPU, EPROM, video and
development boards), just call
your local dealer or SSM today.

A &8
—A—///
y 4
SSM Microcomputer Products, Inc.
2190 Paragon Drive
San Jose, CA 95131

(408) 946-7400 Telex: 171171
TWX: 910-338-2077



Baked Apple.

Last Thanksgiving, a designer from
Lynn/Ohio Corporation took one of

the companys Apple Personal Computers
home for the holidays.

While he was out eating turkey; it
got baked.

His cat, perhaps miffed at being left
alone, knocked over a lamp which started




a fire which, among other
unpleasantries, melted g

hisTV setall over his [V el

computer. He thought S 8 Rl

his goose was cooked. SERVICE
Butwhen he took the

Apple to Cincinnati Computer Store,
mirabile dictu, it still worked.

A new case and keyboard made it
as good as new.

Nearly 1,000 Apple dealers have
complete service centers that can quickly
fix just about anything that might go
wrong, no matter how bizarre.

So if you're looking for a personal
computer that solves problems instead of
creating them, look to your authorized
Apple dealer.

You'll find everything well-done.

ol
The personal computer. ‘@CIPP'G

For the authorized dealer nearest you, call (800) 538-9696. In California, call (800) 662-9238. Or write: Apple Computer Inc., 10260 Bandley Dr.. Cupertino, CA 95014.

Circle 27 on inquiry card.



Letters

Benchmark Flawed

Ithaca Intersystems Inc is the vendor of
the Pascal/Z compiler. We have just re-
ceived a copy of the September 1981
BYTE and are quite concerned with Mr
Jim Gilbreath's article “A High-Level Lan-
guage Benchmark” (see page 180). Since
we have no basis for comparison of other
high-level languages, we do not dispute
Mr Gilbreath’s results in benchmarking
these, but we do wish to criticize his
testing of Pascal implementations.

First, Mr Gilbreath could riot have run
the Pascal program given in his article
under Pascal/Z because it uses the non-
standard FILLCHAR construct, which we
did not implement in Pascal/Z as it is not
part of either the Jensen and Wirth defini-
tion of the language or of the proposed In-
ternational Standards Organization stan-
dard. We have seen this program before in
a benchmark performed and publicized by
MT Microsystems. We feel that the use of
this program, when taken with the
“special thanks” to Mike Lehman, the
author of Pascal/MT+, cannot by any
stretch of the imagination be viewed as
objective. If you are testing a high-level
language compiler against other imple-
mentations of the same language, it seems
only fair that the program tested under
each implementation is identical to that
tested under the others.

Second, no information is given regard-
ing testing conditions. Most compilers of-
fer a number of checking features that
have varying defaults. Mr Gilbreath gives
extremely little specific information re-
garding the status of these options.

Third, no version numbers are given for
any of the software except BD Systems’ C.

Fourth, Mr Gilbreath fails to mention
that not all of the implementations he
tested were true compilers. Several were
pcode versions that require an inter-
preter. Additionally, the Pascal Micro-
engine and Pascal 100 are machines that
accept p-code as their native “assembly
language.”

Fifth, our company was not included in
the vendor address list on page 198,
although most other software vendors
(and all other microcomputer software
vendors) mentioned in the article were.

We feel that one test does not constitute
a benchmark. We have spent a great deal
of time conducting our own benchmarks
on our compiler and on MT Microsys-
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tems' Pascal/MT+. The results prove
that our product is far superior to MT +,
which we consider to be our closest com-
petition. Copies of these reports are
available to the public.

In conclusion, we would like to quote
from a letter we received recently from Mr
Peter Grogono, author of Programming
in Pascal (Reading MA: Addison-Wesley,
1978). He is a Pascal/Z user:

.« . I am very pleased with Pascal/Z
and have used it extensively in my re-
cent work. To the best of my knowl-
edge, it is the highest quality Pascal
compiler available to users of micro-
processors. . . .

We welcome questions from BYTE and
its readers because we are very anxious to
dispel the negative effects of Mr
Gilbreath'’s article.

Laurie Hanselman, Software Products
Manager

Ithaca Intersystems Inc

1650 Hanshaw Rd, POB 91

Ithaca NY 14850

Jim Gilbreath Replies:

There has been a surprising amount of
interest shown in the benchmark article. |
have received at least 30 telephone calls
and so many letters that it is beyond my
ability to respond to each individually. So
far, all the letters but Ithaca Intersystems’
have been complimentary and many have
supplied additional timing data on other
languages and computers, such as the
CRAY-1 supercomputer, that I did not
test.

In the article, I was careful to point out
(on page 198): “. . . to the software sup-
pliers who are upset because I didn't use
the latest and greatest version, I
apologize: I had to use what was avail-
able.” My article was not a commissioned
assignment for BYTE. It was simply a
computer experimenter’s report of his ex-
periences collecting data in a "fun” project
for presentation at the local computer
club. The data were collected over a nine-
month period whenever an opportunity
presented itself. It was another seven
months before the article appeared in
BYTE.

Much of the data was obtained in com-
puter stores and in conference exhibition
environments before I ever thought of
writing a magazine article. Pascal/Z was

PERCOM|

Quality Percom products are available
from the following authorized Percom
retailers. If a retailer is not listed for your
area, call Percom toll free at 1-800-527-
1222 for the address of a nearby retailer,
or to order directly from Percom.

ARKANSAS
MICROCOMPUTER SYSTEMS, INC Hot Springs 15011 623 5209
ARIZONA
SIMUTEK Tucson 1602) 886 5880
CALIFORNIA
ALPHA BYTE STORES Calabasas (2131 8K3-8594
BERKELEY MICRO COMPUTERS  Berkeley {415) 848 7122
COMPUTER INFORMATION EXCHANGE
SanLusRev 714} 757-4849
COMPUTER SERVICE CENTER Holhwood (213)851-3434
DESMAR ELECTRONICS Santa Clara {40R) 988-2208
HOBBYWORLD Northridge (213} R86 9200)
COLORADO
MICROCOMPUTER APPLICATIONS
Denver (303)922 0410
DISTRICT OF COLUMBIA
THE PROGRAM STORE Washmgton (202) 337.4691
FLORIDA
EN-TRON. INC {8131 586-5012

rgo
MICROCOMPUTER CONSULTANTS
Ormond Beach  (904) 673 5787
MICROSYSTEMS SOFTWARE. INC

H (3051 9K3-3390
GEORGIA
DAVIS SYSTEMS. INC Atanta (404) 634 2300
HAWAN
COMPUTER CENTER Honolulu (R08) 488-2171
IDAHO
OFFICE MAGIC COMPUTERS Bolse (208) 376-4613
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FELDMAN ENTERPRISES Akron (216) 7245583
JERRY'S COMPUTER Cleveland (216) 41 6719
PENNSYLVANIA
ADVANCED MECHANIZATION  knfand (215) 672-9000
COMPUTER ANALYSTS New Brighton ~ (412) 846 9323
SUNRISE ELECTRONICS Chambersburg {7171 2648214
TENNESSEE
COMPUTER WORLD. INC Nashville 1615 255 8330
ACCESS UNLIMITED Richardson (8001 527 3475
(214) 6900206
COMPUTEX Webster 1713) 4888022
QUALITY SOFTWARE Dallas 1214) 4%4.2976
TEXAS COMPUTER SYSTEMS  Brady ©15)577 2931
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Disk Storage: It’s No Place to Compromise.

A dependable disk system
means everything to the high-
performance operation of your
computer. At Percom, we know
this. And we do something
about it.

For example, the connectors
on our TFD drive systems are
gold plated.

Why? Because solder-plated
contacts oxidize, forming an in-
sidious insulation that can
cause erratic operation. And
then total failure.

Gold-plated connectors are
just one way we make better
drive systems than the competi-
tion.

Now #1 for the Model 11l

Quality Percom TFD drives provide more
features, cost less. Add-on drives start at
only $439.00. Complete First-Drive Sys-
tems start at only $749.95. Features:
“Flippy” Capability — Record your

To order products. or for the name of your
authorized Percom retailer. call toll free:

1-800-527-1222

PERCOM

PERCOM DATA COMPANY. INC
11220 PAGEMILL RD. DALLAS. TX 75243
(214) 340-7081

“trademank of Percom Data Company. Inc

rademark of Tandy Radio Shack Corporation which has ne relanonship 1o Pereom Data Companv.

programs and data on either side of a dis-
kette. Greater Storage Capacity

Store 180 Kbytes — formatted — on one
side of a 40-track TFD drive. Store over
twice as much on a TFD 80-track drive.
Think Megabytes — Your TFD drive
controller will handle up to four drives.
You can access almost 1.5 million bytes
of on-line program and data files. Either
Add-in or Add-On — Your TFD First
Drive System can be either internal
(add-in) or external (add-on). In either
case, you get a complete system in-
cluding the disk controller. drive, power
supplies and disk-operating software.
BASIC-Language DOS — Included on
diskette with each First Drive System is
Percom's OS-8/111™. This easy-to-use
disk-operating system loads into 7 Kbytes
of RAM and then frees the drive for other
use. With 0S-80™ programs, you can
have full, read-write interchangeability
Letween Model | and Model 11 diskettes.
Or Model 111 TRSDOS* — TFD 40-
track drives work with Tandy’s Model 11l
TRSDOS. without modification. For 80-
track operation, TRSDOS can be easily
modified with diskette patches supplied.

Still #1 for the Model 1

Besides greater storage capacities. more
quality control measures and lower pri-
ces. all Percom Model | drives are rated
for double-density operation.

Plug a DOUBLER™ in your Expansion
Interface and enjoy the same double-
density disk storge capacity as Model llI
owners. Included with each DOUBLER is
a TRSDOS compatible double-density
disk-operating system. DOUBLEZAP
programs are available for upgrading oth-
er popular DOSs for DOUBI.ER opera

tion. And our double-density version of
0S-80™ costs just $49.95.

Of course you don't have to upgrade
your Model | for double-density opera-
tion to use Percom disk drives. But it's
nice to know you can.

Percom TFD drives for the TRS-80*
Model | are available in 40-, 77- and 80-
track versions, in 1-, 2- and 3-drive con-
figurations. Prices start at $399.00.
System requirements: Model Il TFD drives work
with a 16-Kbyte system (min) and Model Ili BASIC
The initial drive must be a first-drive systemy. An op
tional interconnecting cable is available lor expand
ing with external drives #3 and #4. Model | TFD
drives work with a 16-Kbyte system {min) equipped
with an Expansion interlace. Level Il BASIC and
DOS software. and an interconnecting cable. Two-
and four-drive interconnecting cables are available
from Percom

r--------------q

- T e e m e e meem S ™ WMo o o o

e e e e e e e e e e e

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE.



Letters

tested using an early version in a com-
puter store, and I am certain Ithaca Inter-
systems now has a greatly superior model.
As [ recall, it was necessary to assemble
the entire library along with the compiled
code on that version. I was unable to run
the benchmark on a later version of
Pascal/Z at Ithaca Intersystems’ booth at
the Anaheim National Computer Confer-
ence exhibit.

There were several slightly different
versions of the benchmark program in all
of the languages, but only one was printed
for each case to save space. FILLCHAR
was used in Pascal/MT+ because it was
there and it corresponded to the ARYSET
function in the ZSPL language that was
used as the teaching tool. Other Pascal
versions used a FOR statement. The dif-
ference was not major (e.g., about 3 sec-
onds for MT+).

This program has been used in bench-
marks publicized by MT Microsystems
and also Digital Research, as Miss
Hanselman indicated. But they copied it
(with permission) from me, not the re-
verse. The “special thanks” given to Frank
MacLachlan, Mike Lehman, and Pete
Ridley referred to their encouragement to
submit the data for publication following
the computer society meeting and to their
help in obtaining some of the assembly-
language timing data on processors such
as the 68000. I must respectfully disagree
with the contention regarding loss of ob-
jectivity.

I regret that I cannot say what specific
version of Pascal/Z was used. It was
tested well over a year ago, and I am
guilty of forgetting to write down the ver-
sion number. There are several other in-

stances where data are missing that could
have been collected with more time avail-
able on the system. It is indeed unfor-
tunate that Pascal/Z's options default to
ON, because I used the products pretty
much as they “came out of the box.”

I agree with Miss Hanselman's point
that the Microengine and the Pascal 100
are hardware interpreters. In response to
Ithaca Intersystems not being mentioned
in the list of vendors, the list was added
by the BYTE editors, and I only supplied
the addresses I was asked for. Regular
BYTE advertisers, such as Ithaca Intersys-
tems, were supplied by the editors.

I am sorry if my article has damaged
Ithaca Intersystems’ market. That was not
my intent, but I did point out at the begin-
ning and the end of the article that one
benchmark does not tell the whole story.

OIl Drilling: Nyet

Readers of the September 1981 BYTE
may be interested in the following secret
communication regarding artificial in-
telligence.

General Petr Ivanovich Ivashutin
Glavnoe Razvedyvatelnoe Upravlenie
Dzerzinsky Square

Moskva

Comrade,

Important info about British North
Sea oil-drilling platforms. September
1981 BYTE, page 262, reports that one
Donald Michie is working on artificial
intelligence program “to diagnose
operating problems on North Sea oil
platforms” (see “Knowledge-Based Ex-
pert Systems Come of Age,” pages 238-

281). Same BYTE issue reports on page
200 (see “Science Fiction’s Intelligent
Computers,” pages 200-214) about “an
article in Scientific American that
describes ‘how to teach a matchbox to
play tic-tac-toe.”’ Diligent search
reveals that mentioned article is Mar-
tian Guarder’s column “Mentalmagical
Games” in the March 1962 Scientific
American, page 138. Note good that
creator of matchbox tic-tac-toe is same
British genius Donald Michie (“Trial
and Error,” Penguin Science Survey
1961, vol. 2) as is hopping around
North Sea oil platforms. Donald
Michie easy to spot, is always carrying
300 coded matchboxes filled with rat-
tling colored beads.

Conclusions: British is not drilling
for oil in North Sea, but rather is play-
ing huge tic-tac-toe game with oil-
drilling platforms.

Yours,

Boris Goofitup

PS: Above correlation discovered by
using Knowledge-Based Expert System
on Moskva Center supplied 1-bit par-
allel processor. Please requisition
“carry bit” circuit as I getting aching
eyes watching for overflow bit.

This message was intercepted in early
September on a Drake short-wave re-
ceiver using a tracking variable-frequency
detector and a Fast Fourier Transform
speech desynthesizer.

Dr John E Shively
404 Plymouth Court
Benicia CA 94510

by Arthur /,\/a/'m‘an

* 120 pp., Ref. W118, $8.95 *
[ ]

‘A clear guide to onte ol the most popular
“word processihg systents for micro-
conpulers. Explains essential

leatures of Lthe system,
from simple cursor
‘movements, boldlacing,

editing, and right-juslifying,

to sophisticated commands

like global cdilin;, and electronic

“cut and past®.”

Inchides special

se(.non on using this CP/M-based

.system with' the Apple and the
TRS-80. lmp()ll.ml reading lor

. anyone who has WordStar Dris
lhmkm;_, ol-buythg it.

%2344 SKTH STREEJ " | 4
BERKELEY, CA 94710., «
PHONG ORDERS: INSIDE GA 2198488238

L4

TOLL FREE OUTSIDE CA 800- 2272346 ; ' e .

o> 9§y .

16  December 1981 © BYTE Publications Inc



For engineers, scientists, students
and any computer enthusiast with
a technical bent...

PASCAL PROGRAMS
for Scientists and Engineers

by Alan R. Miller

Here Is a comprehensive collection of
frequently used algorithms for scientific
and technical applications programmed in
Pascal. This time-saving book includes
programs for curve fitting, approximations,
random number generation, integrals,

statistical techniques and more.
250 pp., 80 illustr., Ref. P340 $16.95 paper $29.00 cloth

:}:‘;-,ui Intn I
A pwers

_L
RAMS

BASIC PROGRAMS
for Scientists and Engineers

by Alan R. Miller

This is the second book in the SYBEX
Programs for Scientists and Engineers
series. It presents a comprehensive set of
important scientific algorithms, and their
BASIC implementations. The programs
can be run on most BASICs; any imple-
mentation differences are described and
clearly analyzed.
275 pp., 120 illustr., Ref. B240 7 x 9°, $14.95 paper

Circle 400 on Inquiry card.

f e o s E— —— . —— . — T — T ——— — —— — —

PLEASE SEND'ME [1BASIC PROGRAMS for Scientists and Engineers

CIPASCAL PROGRAMS for Scientists and Engineers

] SENDME YOUR FREECATALOG

STATE 2P

MAIL TO: NAME
SYBEX DEPT. B12 ADDRESS
m 2344 SIXTH STREET cIry
BERKELEY, CA 94710
Total Amt. Enclosed

ADD [ $1.50/book UPS or []75¢/book 4th class mall or (] $8/book overseas almall (CA add tax)

OR CHARGE MY 1 VISA OOMC T AMEX.

\I PHONE ORDERS:
INSIDE CA 415/848-8233

CARD NO

EXP. DATE

TOLL FREE OUTSIDE CA 800-227-2346 SIGNATURE
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SOFTWARE
FREE OFFER

WITH PURCHASE OF ANY 3 PROGRAMS, YOU WILL
RECEIVE FREE THE ORIGINAL ADVENTURE GAME,
CONVERTED TO LOAD ENTIRELY INTO 48K RAM ON
APPLE. NOTHING LEFT OUT. AMAZING!

£ ®
.cnpple
SOFTWARE

$32.50
$32.50

O Adventures 21,2 3....
C Adventures #4,5,6.

[ Adventures #7,8,9. $32.50
11 $32.50

$19.50

$19.50

0 16K Expansion Card $149.50
[ Hodge Podge (age 2/5) $21.50
O Teacher's Pet........... $14.50
$32.50

$32.50

[u] Compu-uam Arithmetic
O Compu-Math Fractions.

Fa

O Fastgammon..

O Intenational Grand Prix.......
s

O Magic Window Word Proc
O IFO Database Man

O Fiight Simulator .
0O Pro Football Pt. Pred
O Win AT The Races...
O videoterm 80 Col Card....... $345
I Muttiple Regression .............

* SEND FOR FREE
PRICE LIST & CATALOG *

DEDUCT 3% IF PAYMENT ACCOMPANIES
ORDER. WE PAY SHIPPING AND IF YOU PHONE
YOUR ORDER WE WILL CREDIT $1.00 FOR
CALL. CALIFORNIA RESIDENTS ADD 6% SALES
TAX. ALL ORDERS SHIPPED FROM STOCK
WITHIN 48 HOURS. WE ACCEPT MASTER CARD
AND VISA.C.0.D.'s ADD $5.00.

* 518 E.ECHOCT,,
SAN BERNARDINO, CA 92404
PHONE ORDERS (714) 886-0761
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Knowledge, Ethics, and Plracy

I was not moved to respond to Chris
Morgan’s editorial on software piracy (see
“How Can We Stop Software Piracy?”
May 1981 BYTE, page 6), but having read
the wave of letters in the September 1981
BYTE, I feel one point of view has been
missed.

A few hundred years ago, before print-
ing was invented, bands of monks pains-
takingly copied manuscripts by hand to
pass knowledge and learning to others,
These documents were closely guarded
and available only to the rich.
“Education” existed only in these
monasteries and for the elite.

After the invention of the printing press
with movable type, books became less ex-
pensive and easier to duplicate. Learning
filtered down to the “middle classes.”

Somewhere in our social development
we realized that the impoverished masses
had not received the benefits of learning,
and the free lending library evolved.

The author of a novel gets paid by the
publisher, who happily sells to both the
bookstore and the library. If I own a book
and a friend wants to borrow it, I lend it
and, in so doing, deny the publisher a
sale. Society does not condemn either of
these actions. But the authors of software
would have us believe these acts are
felonies when extended to their product.
Our attitude toward literature is mature,
but our feelings are "monastic” toward
software.

Of course, there is a distinction. When
a book is borrowed, the recipient has tem-
porary use and returns the original. No
copy is made. If it is a reference book, the
user may buy his or her own or copy a
few pages. One is more likely to purchase
paperbacks than to make copies.

Extending this analogy then, what is
needed are plentiful, inexpensive libraries
of software for the impoverished masses
to borrow and return. Couple this with in-
expensive originals, analogous to paper-
backs, and the problem could be solved.

Martin Oakes
2100 QOriole Dr
Freeport IL 61032

There have been many discussions
recently in BYTE regarding the problem of
program theft. In many jurisdictions this
theft becomes a felony because of the
value of the product stolen.

In the discussions regarding this prob-
lem, the primary thrust seems to be tech-
nological means to render theft extremely
difficult. But it seems to me that the pri-
mary cause is of a social nature. For at
least two decades, the philosophy that
crimes against property—i.e., crimes that
do not physically harm people—are of no
consequence has been part of the changing
social fabric of this and other nations.

The most effective solution to this prob-
lem would be a demand that the educa-
tional establishment return to the tradi-
tional teaching of morals, ethics, and
responsibility that prevailed prior to the
embracing of what is now proven to be a
fallacious theory. All crimes do hurt all
people.

By concentrating only on technological
solutions to complex problems that in-
volve social aspects of the world in which
we live, we technologists do ourselves and
the general population a disservice.

Finally, it seems to me that BYTE might
well emulate Quality magazine by inviting
commentary from social scientists as was
done in its September 1981 issue.

Walter D Nichols, President
YES Computer Sciences Inc
3090 Acushnet Ave

New Bedford MA 02745

More intelligent Compufers

I'd like to comment on Donald Byrd's
article “Science Fiction’s Intelligent Com-
puters.” (See the September 1981 BYTE,
page 200.) I have been a science fiction
fanatic for most of my life and am espe-
cially interested in computer-related
stories.

I credit my interest in computers and
science fiction to one story that Mr Byrd
overlooked, “The Moon Is a Harsh Mis-
tress,” by Robert Heinlein. This story is
possibly the earliest tale of its type.
Heinlein is vague about the origin of the
intelligence - (named “Mycroft,” after
Sherlock Holmes' “Smarter Brother”), but
he is quite accurate about its capabilities.
I'm surprised that Byrd did not mention it.

In Byrd's subsection - called “The
Adolescence of P-1,” he does not mention
that Greg Burgess endows P-1 with two
very human emotions: fear and hunger.
Hunger is the “primary” emotion, being
the quest for more and more storage. The
fear element is that P-1 constantly looks
to see if it has been detected. I would
credit these emotions as responsible for

Circle 288 on inquiry card. w=—p



MuUSICSYSTEM™ FROM M@UNTMN wms%w_, 3

MusicSystem generates the sound of any musical
instrument—real or imagined! Solo or sextet. Rock or
classical. Laid-back or loud. At home, the concert hall,
or the classroom. MusicSystem sets new standards for
computer generated music.

Works in your Apple®.

Digital Synthesizer with 16 voices.

Stereo output.

Polyphonic—multivoice chords and note sequences.
Additive synthesis of instruments.

Waveforms are fully programmable for each voice
to create instrument definitions and music dynarics.
35Khz sample rate.

Frequency resolution is .5Hz steps.

Graphical input of sheet music with a graphics printer.
Complete software operating system.

Graphical music editor using light pen (provided),
game paddles, or keyboard.

® Pre-entered music provided for immediate playing
and enjoyment.
* Thorough documentation and tutorial user’'s manual.

Drop by your Apple® Dealer and ask to hear “Mountain
Music” for yourself.

NOW ONLY $S395.00

suggested retail

. Mountain Computer

INCORPORATED

300 EI Pueblo, Scotts Valley, CA 95066
TWX: 910 598-4504 [4081438-6650

The word “Mountain” in Mountain Computer and the logo are trademarks of Mountain
Compuler inc.
Apple is a Trad k of Apple Computer, Inc.
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Green phosphor screen and parallel printer interface oK
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2 graphics modes
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Because we put what
you want into it, you get
what you want out of it.

We unwrapped our new package for you, bit by bi.

It's all here. And you're looking at it.

From the 8088 microprocessor that gives you
the speed and capacity to the R$232C serial
communications interface that gives you the world.

All told, no other personal computer offers as
many advanced capabilities. Read all about them in
the Technical Reference Manual available at your
IBM Personal Computer dealer.

Software? Enhanced BASIC in ROM. IBM
Personal Computer DOS. Plus a documented set of
our device driver routines. For high level languages,
exactly what you want.

But our software story is still being written.

Maybe by you.

If you're interested,
start by writing to:

IBM Personal Computer
Software, Dept. 765,
IBM Corporation,
Armonk, New York
10504. =0

Ilﬁllllllllli— b

The IBM Personal Computer
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DId you know
that with
the new

UCSD

P-SYSTEM
VERSION[IV/

you can write
programsin

FORTRAN

and run them on

ALTOS, APPLE,
COMMODORE,
CROMEMCO, DEC, IBM,
INTERTEC, PHILIPS,
OHIO SCIENTIFIC,
RADIO SHACK, TERAK,
TEXAS INSTRUMENTS,
VECTOR GRAPHIC,
XEROX, ZENITH,
and many more...

without change!

(Think about that next time
you want a larger market)

We support systems
software and applica-
tions ready-to-run on
APPLE, DEC LSI-l,
RADIO SHACK MODEL Ilg
and ALTOS.

PCD SYSTEMS
P.O.Box 143

Penn Yan, NY 14527
315-536-3734

$T™M Digital Equipment
§TM of Tandy Corp.
*“TMU. of California
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P-1's development of intelligence. One
thing to note is that P-1 was written in
PL/I, and 800,000 lines of code (Byrd's
figure) in PL/I can go a long way.

Some other works that contain in-
telligent computers are the book Man
Plus, by Fred Pohl, and the movies Col-
ossus: The Forbin Project and Demon
Seed.

All in all, Mr Byrd wrote an excellent
article for an excellent magazine.

Dana W Cline
4725 S Lowell #18
Littleton CO 80123

No Mincing of Words

Thank you, BYTE and Christopher O
Kern, for a factual, straightforward
review of the MINCE text editor. (See
“MINCE, A Text Editor,” September 1981
BYTE, page 150.) In response to earlier
suggestions from users, MINCE 2.6 now
runs the redisplay three to five times faster
than the version that was reviewed and
found to be flawed in this respect.

Additionally, source code (in C) is now
included with MINCE. The price has been
changed to $175.

Brian N Hess

Mark of the Unicorn
POB 423

Arlington MA 02174

One Ciub Too Many

Somehow our organization has been er-
roneously listed in BYTE as being a com-
puter club. I'm not sure of how or why
this happened, but we get several calls and
letters per month of inquiry.

Culpepper and Associates is a manage-
ment-consulting organization that sup-
ports vendors of large software products.
While we publish a newsletter, Salt n’
Pepper, it would not be of interest to
BYTE readers and we provide no services
that the typical reader of BYTE would be
interested in.

Warren L Culpepper, President
Culpepper and Associates Inc
4922 Heatherdale Ln

Atlanta GA 30360

indexing Your BYTESs

As a professional small-computer user,
I find BYTE magazine a source of varied
technical and product information, as it is
intended. Unfortunately, accessing a par-
ticular article can be quite a chore when I
need to refer to a large stack of BYTEs. It
would certainly enhance the magazine if a
cumulative index extending back 48
months were to be provided. An ideal ex-
ample of this can be found in Consumer
Reports magazine, published by Con-
sumers Union, Mount Vernon, New York.

It would be helpful if a code could be
added to each article title indicating the
computer and programming language
referred to in the story. It would also be
great if the programs listed in BYTE were
available on tape or disk at a nominal
charge.

Gary Oppenheimer
79th Street Boat Basin, #39
New York NY 10024

We have received many requests similar
to yours. As a result, we present a
cumulative index to BYTE in this issue.
Unfortunately, producing tapes and disks
in the myriad formats in use today is an
expensive proposition; however, we do
encourage authors to attempt to provide
this service for our readers. . . . CPF®

BYTE's Bits

National Leaves
Bubbles Behind

National Semiconductor Corporation is
withdrawing from the bubble-memory
business. According to Charles E Sporck,
president and chief executive officer, the
move comes because of a period of slow
semiconductor business activity. To keep
spending in line with sales, and because
the bubble-memory business is not pro-
jected to reach previously anticipated
levels, National is discontinuing produc-
tion of bubble-memory devices. For-
tunately for users of National devices,
Motorola will make bubble-memory parts
using National's specifications.

Earlier this year, Rockwell Internation-
al and Texas Instruments gave up on bub-
ble memory, citing similar reasons. At this
point, Intel Corporation and Motorola
are the sole American bubble-memory
manufacturers. ®



Peachtree Software says, Pardon us for being so

INDEHISCENT

Did you know that the peach, that delicious
and succulent fruit borne on a drupiferous

tree, is an indehiscent fruit?
In fact, the peach is classified
as being “fleshy indehiscent.”
Perhaps that’s why most
peaches seem to be blushing.

Too many sofcware users go all to
picces. And it's easy co understand
why. Even che most macure indi-
viduals can come apart at che seams,
trying to mascer che variecy of dif-
ferenc inscruccional formars wich
off-che-shelf software. Peachtree

Sofcware's documentacion and user

Actually, there is nothing naughty or reveal-
ing about being indehiscent. (Sorry, fellas.)

It simply means that the
peach doesn’t burst open
when it is mature. And that’s
nice. It certainly makes har-
vesting a lot less messy.

Payable, Inventory, Mailing Lisc,
Payroll, and Magic Wand.

I ¢ takes time to grow a cree and
we've been in che business ever since
microcompurters scarted springing
up in homes and businesses all
across America. So our software sys-

manuals are so simplified chac ic’s
downright indehiscent! Wich the
same easy-to-use formac package
after package —you’'ll eac ‘'em up
like peaches and cream. And chart,
in turn, will do wonders for your
nervous system.

Wde variety of packages, all

from che same Tree. The “‘one
source” advantage becomes increas-
ingly importanc as you expand your
system. And che Tree is loaded wich
a greac variety of time-tesced busi-
ness software. Here's jusc a sample.
Magic Wand™ —Wich chis ex-
cremely popular word processing
system, a minimum of commands
perform basic functions. Ic's re-
markably easy o use, and enhanced
by Peachcree Sofeware for reliabil-
ity. Now you can add che Magic
Spell™ “dictionary” wich up to
20,000 words, che first in a whole
new series of“Maglc packages

Sales Tracker ™ —is our most
comprehensive producc —a sales
order processing system chat could
well be che most sophisticated mi-
crocomputcer software ever de-
veloped. Ic has che power of AN-

TheVery
Best "Off-The-Shelf”
Software Is
"Off-The-Tree”

SI/COBOL and floppy or hard disk

support. User-selectable options
put che sales manager in complece
control of his lifescream accivicices.
Peachtree Series 5 is an all new
generation of BASIC General Ac-
councing packages, with General
Ledger, Accounts Receivable, Sales
Invoicing, Inventory Management,
Accounts Payable and Payroll. It in-
cludes such user-requested features
as:The capability to access and up-
dace, simultaneously, both che Ac-
counts Receivable and Inventory
daca files. Hard disk capacity. In-
stallacion guides. Expanded daca
and report capability.

The Peachcree Series 40 is
adapred for che Apple 11*'s standard
40-column screen and single-
density S¥%-inch disk drive, using
che SoftCard™ from Microsofc ™ *.
The series includes General Ledger,
Accounts Receivable, Accounts

TheVery Best"Off- The-SheIf Software Is"Off-The-Tree”

tems are time-ctesced and user-
feedback refined. You can’t rush che
development process. Only time
and experience make it possible.
Thac's why Peacheree business
sofeware is che mose reliable and
comprechensive available today.
Weeds and bushes appear overnight
in a new “field,” buc more and more
sofeware users know —You can cruse
che Tree!

Trust cthe Tree for Unsurpassed
Documentation, rated che very
best, every time, for simplicity, ac-
curacy and compleceness. For
Feature-packed Systems —our
years of experience give us che ad-
vantage, and we pass thac advancage
on to you with advanced features
utilizing che latest hardware
technology. And you can be sure
chac all our Peachcree Sofcware
packages are very carefully designed
by our staff of 50 plus to be jusc as

chem!

That's why chere are over 20,000
Peachcree Software packages in use
today. To join chem, see your near-
est dealer or call 1-800-835-2246
Exc. 35. In Kansas, call
1-800-362-2421 Exc. 35.

indehiscent as we can possibly make.

PEACHTREE SOFTWARE, 3 Corporate Square, Suite 700, Atlanta, Georgin 30329 ¢104) 325-8533 Telex 11: 810-751-027 3 PEACHTREL ATI,

Peachiree Sofeware, Magse Wandd. and Sales Tracker are trademarks of Peacheree Suftware, Incorporared.

= * Mictasoft 15 a trademark of Microsott Consumer Praducts, tin

¢ Apple s trademark of Apple Computer, bnc.

|
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Software Review

Robotwar

Curtis Feigel, Technical Editor

“Welcome to the battlefield of the future!” seemed to
me a rather ominous greeting. I had opened the Robot-
war instruction manual expecting to educate myself
about robots through experimentation. Instead, 1 was
reading about sometime after the year 2002 AD, when in-
ternational conflicts are resolved through robot warriors.
In addition to its gaming aspect, Robotwar provides
those interested in robotics with an off-the-shelf simula-
tion for developing practical robot software when no
robot actually exists.

Robotwar falls into the realm of multimachine games,
where the computer is not an adversary but a vehicle for
two or more humans to compete in a manner that would
otherwise be impossible. (You certainly couldn’t build an
armored computer on tracks and program it to fire ex-
plosive shells for $39.95.)

Games for More Than One Person
In “Multimachine Games” (see the December 1980

__At a Glance

Name Language
Robotwar Applesoft BASIC
Type Computer

Apple II with 48 K bytes of
memory and Applesoft

Programming game

Manufacturer ROM
Muse Software, Inc
330 N Charles St Documentation

Baltimore MD 21201 75-page booklet

(301) 659-7212

Audience
Price People interested in pro-
$39.95 gramming or robots
Format

S-inch floppy disk for both
Apple DOS 3.2 and DOS
3.3
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BYTE, page 24), Ken Wasserman and Tim Stryker iden-
tified three factors that make games fun:

o More than one human player is involved.

®Success in the game hinges on proper application of
available information.

o The major constraints are not the game rules but the
player’s fleetness of mind and hand.

Like football and some other popular sports, Robotwar
embodies all three quite fully.

As many as five robots can be placed in the Robotwar
arena simultaneously; each robot is identical but for the
program you provide. The arena is a 256 by 256 meter
square with impregnable walls; spectators view from
above. The game’s main menu (see photo 1) allows the
user to start a battle, schedule a series of matches, and
edit and test a robot’s program. While the robot is in the
arena, its program is in complete control. There is
nothing you can do but watch from above.

Perhaps the most remarkable aspect of this game is
that, unlike chess, playing against yourself can be fun. As
the programmer, your robot creation (and a little bit of
you) is in the arena and lives or dies as a result of your
analysis of the problems involved. One robot may fall
prey to another, but it is the programmer who vicarious-
ly feels the pain, even if one person programmed both.

Programming for War

The robots themselves can be imagined as consisting of
a square chassis with powered, tank-like treads. The
chassis is equipped with a gun that swivels 360 degrees
and a narrow-beam radar unit that swivels to detect walls
and other robots. Of course, a computer is located some-
where within the armored hull. Each of these components
has a few interesting features that make programming the
robot a challenge, and some trial-and-error work is in-
volved.

Each robot’s computer has 24 general-purpose storage
registers and 10 control registers (see table 1). The stor-
age registers are referred to by letter of the alphabet and

Circle 267 on Inquiry card, ==
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Turnyour Apple into the world’s
most versatile personal computer.

The SoftCard™ Solution. SoftCard
turns your Apple into two computers.
A Z2-80 and a 6502. By adding a Z-80
microprocessor and CP/M to your
Apple, SoftCard turns your Apple into
a CP/M based machine. That means
you can access the single largest body
of microcomputer software in exist-
ence. Two computers in one. And, the
advantages of both.

Plug and go. The SoftCard system
starts with a Z-80 based circuit card.
Just plug it into any slot {except O) of
your Apple. No modifications required.
SoftCard supports most of your Apple
peripherals, and, in 6502-mode, your
Apple is still your Apple.

CP/M for your Apple. You get CP/M
on disk with the SoftCard package. It's
a powerful and simple-to-use operating
system. It supports mare saftware
than any other microcomputer operat-
ing system. And that’s the key to the
versatility of the SoftCard/Apple.

BASIC included. A powerful tool,
BASIC-80 is included in the SoftCard
package. Running under CP/M, ANSI
Standard BASIC-80 is the most
powerful microcomputer BASIC
available. It includes extensive disk 1/0
statements, error trapping, integer
variables, 16-digit precision, exten-
sive EDIT commands and string func-
tions, high and low-res Apple graphics,
PRINT USING, CHAIN and COM-
MON, plus many additional com-
mands. And, it's a BASIC you can
compile with Microsoft's BASIC
Compiler.

More languages. With SoftCard and

CP/M, you can add Microsoft's ANSI
Standard COBOL, and FORTRAN, or

Basic Compiler and Assembly Lan-
guage Development System. All, more
powerful tools for your Apple.
Seeingis believing. See the SoftCard
in operation at your Microsoft or Apple
dealer. We think you'll agree that the
SoftCard turns your Apple into the
world’s most versatile personal
computer.

Complete information? It's at your
dealer's now. Or, we'll send it to you
and include a dealer list. Write us. Ca\l
us. Or, circle the reader service card
number below.

SoftCard is a trademark of Microsoft. Apple Il and
Apple Il Plus are registered trademarks of Apple
Computer. Z-80 is a registered trademark of Zilog.

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

| CONSUMERE PRODUCTS'

Microsoft Consumer Products. 400 108th Ave. N.E.,
Bellevue. WA 98004, {206) 454-1315



are employed in a manner similar to variables in BASIC
and other high-level languages. The control registers are
referred to by function name and either control some

RHAT D0 YOU MANT TO 00 HOW?

START & ROBOT BATTLE
ASSEMBLE OR TEST A ROEOT
EDIT ROBOT SOURCE CODE
SHITCH SOUND (NOW ON)

MAKE ROBOT STORAGE DISKS
EXIT TO APPLESOFT BASIC
SCHEOULE AN AUTOMATIC MATCH
RUN A SCHEOULED MATCH

Photo 1: The game's main menu. Playing Robotwar isn't simply
a matter of starting a battle. A robot's program must first be
written, assembled, then tested and debugged before a series of
matches can be scheduled. Some menu selections, such as “2”
(exit to the assembler), respond with a submenu—the game is
mostly menu-driven.

robot function or provide information from sensors.
(There is also an indexing scheme that could make for
some very sophisticated programs.)

Motion is controlled by storing numbers in the
SPEEDX and SPEEDY registers. These registers set the
robot’s speed in the east/west and north/south directions
respectively and show the robot’s current position within
the arena. Maximum speed is obtained when the value
255 or —255 is placed in the registers, with sign in-
dicating direction. Of course, the robot has mass and in-
ertia, so it's always necessary to allow for acceleration
and deceleration times in your programming.

To fire the robot’s gun, first store a degree value in the
AIM register to swivel the gun. When a distance value is
sent to the SHOT register, the gun is fired, and the shell
explodes at the distance set. After a shot, the gun must be
allowed to cool. When the temperature reading stored by
the gun mechanism in the SHOT register reaches zero,
the gun is ready to fire again.

The radar unit sends out a narrow-beam pulse when a
degree value is stored in the RADAR register. The value
returned in the register indicates the distance to a detected
object. If the value returned is positive, the object is a
wall. If it is negative, the object is a robot. By first detect-
ing another robot with the radar and then transferring the
position and distance information to the AIM and SHOT
registers, your robot can intelligently seek out and
destroy other robots.

i

I K

can deliver:

Get a lion’s share of graphic capabilities
at a price that will make you purr.

CAT digital graphic systems interface with S-100, PDP-11, LSI-11 and other host
computers to create incredibly detailed images. Look at the features that a CAT

e Flash digitizer to grab your image from camera, broadcast or recording in as
little as 1/60 of a second.

» Highest possible resolution—up to 484x512x8, 242x512x16 or 242x256x24.
* Dynamic color mapping to produce animation and other effects.

| >*ETE ';Ew

e Maximum color palette of 16.7 million hues, with dis-
plays of 65,536 simultaneous colors or 256 levels of gray.

¢ Light-pen input and other useful options.

* Flexibility to fit your computer imaging needs within the
CAT-100 through CAT-800 and CBX series. Call us for a
CAT that suits your application . . . and your budget.

Z DIGITAL GRAPHIC SYSTEMS, INC.

935 Industrial Avenue, Palo Alto, CA 94303
Call (415) 856-2500
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Take a look at our EPROM blaster
for your Apple’ or TRS-80.

Apparat announces the most
versatile EPROM burner avaliable
today for your TRS-80 model | and
I or Apple comptter . . . the
Apparat PROM Blasting system
(A.P.B.). Most EPROM burners will
program only one type of EPROM.
The A.P.B. system will program all
commonly used 24 pin EPROMs by
using special personality modules
that adapt the unit to the EPROM.
The following EPROMs are
programmable;: 2704, 2708, 2716;
(3-volt) & (5-volt), 2732, 2508, 2516
and 2532,

The versatility and power of the
A.P.B. system means you're getting a
PROM burning package with
extensive capabilities. The price,
$149.00, insures you're getting the
most cost-effective PROM burner on
the market today.

With a unique combination of
personality modules and

sophisticated software, A.P.B.
will perform many operations
impossible with conventional
PROM burners. Here's a brief
list of some of A.P.B.’s capabilities:
« Verify ROM is erased
* Read ROM
« Copy ROM
« Copy between different ROM types
* Program ROM
+ Partial programming and copies
* Verify programming
* Read or save ROM data on disk or
cassette (Appie only)
+ Program directly from computer
memory
* Examine and/or modify working
memory
* Preset working memory
The A.P.B. system is the most
flexlble PROM burner available. The
A.P.B. system package consists of an
interface card that plugs directly into
an expansion slot*, a complete set

-
e

of personality modules, software on
disk and a detailed Instruction
manual. The software will run under
NEWDOS/80, or TRSDOS™ for the
TRS-80, and APPLE DOS™ or APEX
for the Apple.

if you're looking for a powerful,
versatile and cost efficient EPROM
burner, call APPARAT today. Dealer
Inquiries welcome.

(303) 741-1778

*TRS-80 version requires the TRS-80 bus
extender (Cat. # 1-025) or a separate
user provided power supply and cable.

TRS-80, and Apple are trademarks of Tandy Corp.
and Apple Computer,

N Apparat,inc.

4401 So. Tamarac Parkway, Denver, CO 80237 (303) 741-1778

“ON GOING SUPPORT FOR MICROCOMPUTERS"



You can check on any damage to your robot via the
DAMAGE register. This contains the percent damage the
S oA 7 7 / robot can yet sustain. Should this register reach zero,

— % e your robot explodes, disappearing from the arena. There

T W : - is also a RANDOM register for accessing a random-num-
DOinmyosrres .

System Log

ber generator.

Battle Language

Programs are written in Battle Language, an assembly-
like language that supports only simple arithmetic opera-
tions, the high-level branch constructs IF, GOTO, and
GOSUB, and the assignment statement TO. Some sur-
prisingly elegant code is possible with this abbreviated

set, especially if you use the indexing feature.
. The instruction manual provides examples of basic
- — routines needed to control robots. Moving, monitoring
damage, scanning for enemy robots, and shooting are all
DI AG NOSTI‘ s II treated clearly and concisely. The complete source code

Diagnostics Il is SuperSoft’s expanded for Mover (see listing 1), a Muse-supplied demonstration

Diagnostic package. robot that embodies one of the more sophisticated pre-

Diagnostic Il builds upon the highly acclaimed Diagnostics programmed strategies, is also included.
1.1t will test each of the five areas of your system: The best way to learn Battle Language, however, is to
Terminal Memory Printer CPU Disk write a robot program yourself. To facilitate this, Muse

includes a not-so-rudimentary, screen-oriented text

Every test is expanded. editor as one of the main-menu choices. It includes com-

Every test is “"submit”-able. A “submil” file is included

in the package which "chains” together the programs In
Diagnostics ll, achieving an effective acceptance test. All Number Name Type
output can be directed to a log file for unattended
operation, for example over night testing. Terminal test is 1 A Storage
now generalized for most crt terminals. A quick-test has ) B Storage
been added for quick verification of the working of the 3 C Storage
system. 4 D Storage
The memory test is the best one we have encountered. It has g E g:orage
new features, including: orage
7 G Storage
* default to the size of the CP/M Transient Program Area 8 H Storage
* printout of a graphic memory map 9 | Storage
* bank selection option 10 J Storage
* burn in test 11 K Storage
* memory speed test 12 L Storage
13 M Storage
Diagnostics-Il includes the only CPU test for 8080/8085/Z80. 14 N Storage
o ) ) 15 (0] Storage
A Spinwriter/Diablo/Qume test has been added, which 16 P Storage
tests for the positioning and control features ot the Spin- 17 Q Storage
writer/Diablo/Qume as well as its ASCII printing features. 18 R Storage
(Serial Interface only) 19 s Storage
And, as with all SuperSoft products, a complete online HELP g? L g:orage
system and user manual is included. orage
22 \ Storage
: . ] 23 w Storage
Price: $100.00 {manual only): $15.00 .
e 24 X Current X position
REguIRe S O Svatem. Specily you syatam. 25 Y Current Y position
26 Z Storage
Available from fine deaters everywhere, UK and Europe: 27 AIM Control gun aim
or directly from: ?;?'Jghggx'ggio 28 SHOT Fires the gun
SUPERSOFT ASSOCIATES SOUTHBOROUGH KENT R
PO BOX 1628 SOUTHBGROUGH % 29 RADA Pulsg radar
CHAMPAIGN. IL. 61820 Mgl S 30 gA&/’[«)GE gl:mtor :amage ; .
(217)-359-2112 4 31 P X ntrol horizontal spee
Technical Hot Line: (2173602691 |¢ Tunoréae Wells 08521379779 32 SPEEDY  Control vertical speed
CP 1 G TRAOLWARS OGIAC ALS1ARCN AR ICOREORATION INTERNATIONAL 33 RANDOM Random number generator
TOKYO 105 34 INDEX Index to other registers
JAPAN
Tel . {031-437-3901 Telex 242.3296 . g '
SUPQ r_SO/f . Table 1; Registers quailable to the programmer of a robot’s
. 3 computer. Twenty-four are general-purpose storage regis-
F 'rSt n SOftware TeChn°|°gy ters, ten provide control functions of some kind.
p
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Systems Group System 2800
computers. They’re making
people stand up and take notice.

But then Systems Group
products have always appealed
to those who appreciate sensible
value, high performance, un-
matched reliability and prompt,
courteous service.

Through the years, Systems
Group produet acceptance in
780 CPU, disk controller, I/0
and memory boards have been
the result of some very pur-
poseful and carefully thought
out engineering. Not to mention
strict industrial quality produc-
tion standards.

That same effort has made
System Group’s new family of
expandable System 2800 com-
puters what they are today.

Fast, reliable and powerful.

System 2800 computer sys-
tems are designed for a single
user with 64K of memory or for
up to as many as six separate
users with additional add-in
memory. They can easily ex-
pand as your organization’s
needs grow.

You can handle up to 8000
customers and 24,000 inventory
items in our lowest cost dual
floppy model and much, much
more in our 40M byte hard disk
models. And you can connect up
to 12 terminals or printers and
other add-on Systems Group
floppy, tape and hard disk
single or dual drive subsystems.

Select CP/M' MP/M'or
0ASIS"operating systems to run
all your word processing and

accounting programs. No mat-
ter what size organization you
control, control-
ling will be
easier from
now on.
- See the
. System 2800
== from Systems
Group, they're
what computers should have
been in the first place.

t registered crademark of Digital Rescarch
t1 registered trademark of Phase One Systems

Dealer Inquiries Invited

For dealers only, circle 402
All other inquiries, circle 403

A Dwision ot MEASUREMENT systems & controls
incorporated
1601 Orangewood Avenue
Orange, California 92668, (714) 633-4460
TWX/TELEX 910 593 1350 SYSTEMGRP ORGE

Be Permanently Impressed.

The Expandable Computer Family
from Systems Group.

1981

Today’s Requirements
Dual floppy single or multi-user system

1983

Tomorrow’s Requirements
10M byte hard disk and floppy drive.
single or multi-user system

1985

Your Future Requirements
40M byte hard disk and 20M byte tape
back-up. single or multi-user system



plete cursor control and even moving of text “blocks.”
Once the source is complete, it can be assembled and put
on the “test bench.”

The test bench is a program feature that lets you ex-
amine the operation of a robot program without actually
going to the battlefield; it's sort of a dynamic debugger.
The program statements being executed are displayed on
the screen along with the values in various registers, and
instantaneous information on theoretical speed, position,

EOTTON
'3/,

DHG
59

CANHER
s

E}jOUER
727 DHMG
53

| Ecnu iER
il 27 ONG
| 42

OVER
%, OMG
59

ROBOTHAR BATTLEFIELD{S R0OBOTS)
PRESS ESC TO STyP

Photo 2: The Robotwar battlefield during combat.

and status of the robot is available. You can single-step
through the program, stop it altogether, and even
simulate attacks and radar acquisition of targets.

To my mind, the test bench is an important idea and
will probably prove most useful to people just learning to
program. Although every beginning robot programmer
(and most veteran ones) will make mistakes when pro-
gramming a robot, it would be very discouraging for
most to watch their prize creation blindly beating itself
against a wall. The test bench gives you the means to find
bugs—makes it easy, in fact—and to correct them before
pitting your robot against others. The simplicity of Battle
Language and the availability of the test bench make pro-
gramming a less imposing task, especially for beginners,
and suggest Robotwar’s use as an instructional device in
classroom settings.

Gird Thy Loins

When a robot’s source code is completed, assembled,
and the object code is stored on disk, the programmer
then takes the role of spectator. Robotwar lets you select
your robot’s opponents from a set of adversaries that in-
cludes robots programmed by Muse as well as those writ-
ten by your friends or enemies. If you are a solitary
player, your robot may have no other opponents than
those the program supplies. Any mix of up to five robots
and multiples of the same robot are allowed in the arena.

Preprogrammed robots that come with the game dem-

DATAFAGE GRQ SERIES INTERFACE

TheDataface GRQ-11 Inter- L ¥
faceexpandsyourQOlympiaES T
Series electronic typewriter
into a letter press quality printer for your personal or busi-
ness computer. And, you still have a fully featured electronic
typewriter—two machines in one.

The GRQ Series Interface features:

1. Standard EIA RS-232-C Serial Interface and Parallel

(Centronics compatible).

2. Standard asynchronous ASC11 code, 7 bit data; 1 start
bit; accommodates 1 or 2 stop bits automatically; accom-
modates odd, even or absence of parity bit.

3. Fifty thru 9600 Baud data rate options.

4. Two K buffer; supports X-on, X-off protocol as well as
RTS signals.

TURNS YOUR ELECTRONIC TYPEWRITER INTO A PRINTER/TYPEWRITER

] ! 5. Circuitboard isinstalled in-
side typewriter back panel
along side logic board. The
connection between boards accomplished by 40 pin
jumper cable using existing socket. No soldering required.
Power is provided to the GRQ thru two pins of the 40 lead
cable. Installation in 10 minutes.

End user, Dealer, Distributor and OEM inquiries are wel-
come. For additional details, specifications and computer
compatibility contact:

UATAFALE IIL.

2372 A WALSH AVE., SANTA CLARA, CA 95050

(408) 727-6704
Circle 117 on inquiry card.



The 2nd Generation is here!

MEASUREMENT systems & controls proudly
introduces its new and exciting “2nd Generation”
family of S-100* compatible products. Each has
been specifically designed for use with
multi-user and network
operating systems such
as MP/M, CPINET, 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.

780 PROCESSOR

BOARD — 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.

'V JCENIAL

VUL For use in
expanded systems requiring up to eight additional
serial /O ports. Features include: 16 maskable

IV WBNVANWD

*All products meet the new IEEE standards.

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

( ROL )
controls up to four 5%-
inch or 8-inch disk drives
using IBM soft sectored
formats. It features 1K
of on-board buffering,
DMA controlled data
transfers and the per-
formance character-
istics of the superior
NEC 765 chip.

........

E AER( r ¢ -~

LAWK E(

Features include /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-sejectable banks, with each bank
addressable on any 16K boundary.

“Attractive Dealer & OEM Prices”

Systems L€l ]l

A Division of MEASUREMENT systems & controls
incorporated

For dealers only, circle 404
All other inquiries, circle 405

See your nearest computer dealer, or
contact us for the complete story on
The 2nd Generation.

1601 Orangewood Ave., Orange, CA 92668
TWX/TELEX: 910 593 1350 SYSTEMGRP ORGE
714-633-4460



onstrate some simple but increasingly effective strategies
that can be tough to beat:

Target does nothing, but still wins once in a while
because more active robots tend to destroy each other
first.

Scanner sits in one spot and scans 360 degrees, looking
for an enemy; when one is found, Scanner “locks on” and
keeps firing until the enemy is destroyed.

Random is similar to Scanner but constantly moves in a
random pattern.

Mover is similar to Scanner but, if damaged, moves to a
new location.

Bottom remains in constant motion along the south wall
of the arena, always scans due north, and fires as it passes
an enemy.

In a recent ten-game match, Bottom won most often,
followed by Mover, Random, Target, and Scanner.

When 1 first saw Bottom perform, 1 was perplexed.
Eventually I realized it was using constant motion to scan
the whole arena while presenting a moving target to the
rest of the field. Its evasive action usually allowed it to
survive the longest.

Bottom is a rather simplistic program. The robot
blithely runs a back-and-forth course parallel to the
arena’s south wal’ but doesn’t watch where it's going.
Should another ruoot move into its path, the two will

collide repeatedly until one dies.

A Small Problem

The success of Bottom'’s elegantly simple strategy in-
spired me to see if a few modifications could fix some of
its shortcomings and improve its performance. | created
Tops, a version that mirrored Bottom's wall-hugging mo-
tion but along the north wall instead. The major dif-
ference was that Tops would pause to scan its path, and if
another robot were too close to the north wall, Tops
would halt and destroy it before continuing. I was
amazed at the performance: Tops lost every battlel

It seems there is a more subtle reason for Bottom's
being programmed to hug the south wall: all the prepro-
grammed robots, including Bottom, are initialized facing
north. Tops was a sitting ‘droid. Worse yet, it kept run-
ning into walls and would help destroy itself before it
traversed the arena five times. The solution to the first
problem was, of course, to choose a different wall. The
second problem was more serious and points out a signif-
icant problem with the game itself: the more sophis-
ticated a robot's program is, the longer it takes to run and
the longer a robot takes to react to changing conditions
(such as an approaching wall).

A common microcomputer might interpret hundreds
of thousands of BASIC instructions in one second.
Robotwar’s robots seem to execute fewer than ten in one
second. Your robot can run into something and inflict

BAR CODE FORYOUR

to generate and read all major for-
mats from Code 39 to HP-41C, and
UPC to the new NATI text software
publication format. You get infor-
mation you can use to program
your small computer for bar code

MM
L
mhmme

New in-depth report tells
you how-at savings
of up to $40,000

**Contemporary Applications of
Optical Bar Code Technology'' is a
new, comprehensive report from
North American Technology that
can save you thousands of dollars
in research and development time

SMALL (0

MPUTER.

when programming and equipping
your small computer for bar code.
Written by the originators of Byte
Magazine's experiments with pub-
lication of software in printed form,
Walter Banks and Carl Helmers,
this 512 page report is the only
complete presentation of materi-
als on keyless data entry using
modern bar code technology. It will
enable you to:

* Read HP-41C calculator formats into
your Apple, or other suitable computer.
» Prepare and deliver machine
readabie printed software to your
customers.

¢ Read a UPC code into your personal
computer.

e Print Code 39 manufacturing inven-
tory tags with your formed character
or dot matrix printer.

Here, in clear, concise, under-
standable language is all you need
to know about bar code history,
software engineering requirements,
283 pages of machine independent
UCSD Pascal* software in source

listing form. There are 44 modules
*Trademark Regents of the State of California

without detail processing by a
human operator. This method
speeds the operation, eliminates
translation and entry errors and,
where desirable, permits the use of
unskilled personnel for the entry
function. You save thousands of
dollars as a result. The $500 pur-
chase price of the report includes
license for the commercial modifi-
cation and use of all software con-
tained therein.

For detailed information, send for
our brochure. There is no cost or
obligation. Mail the coupon today.

e e e

P NORTH AMERICAN

IR ¢ TECHNOLOGY, INC.
€

1] Strand Building

WA ' 174 ConcordSt,

Peterborough, NH 03458
(603) 924-6048

Please send me your FREE brochure on
“Contemporary Applications of Optical Bar
Code Technology"

NAME

ADDRESS

ary

I STATE 2IP
- . -
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The guy on the left has two file folders, a news maga-
Zine, and a sandwich.

The guy on the right has the 0SBORNE 1@, a fully
functional computer system in a portable package the size
of a briefcase. Also in the case are the equivalent of over
1600 typed pages, stored on floppy diskettes.

The owner of the O0SBORNE 1 is going to get more
work done—and better work done—in less time, and with
less effort.

Unfold it, plug it in, and go to work
like you’ve never worked before. . . .

Go to work with WORDSTAR® word processing, so
your correspondence, reports, and memos take iess time
to produce, and say more of what you wanted to say. And
with MAILMERGE®—the mailing system that turns out
personalized mass mailings in the time you’d spend on a
rough draft.

Go to work with SUPERCALC®, the eiectronic
spreadsheet package that handles complex projections,
financial planning, statistics, and "what if” questions in-
stantly. For the more technically minded, SUPERCALC will
process scientific data and calculate results.

Go to work with powerful BASIC language tools—
the CBASIC-2® business BASIC, or the Microsoft BASIC®
interpreter.

That's standard equipment.

Options include about a thousand different software
packages from a host of vendors designed to run on the
CP/M@® computer system.

Go to work at the otfice, at home, or in the field.

Or anywhere. Optional battery packs and telephone
Circle 325 on inquiry card.

The guyon the left
doesn’t stand a chance.

transmission couplers mean you need never work without
the capabilities of the OSBORNE 1. That's good, because
you won't want to work again without it.

All for $1795. It’s inevitable.

The OSBORNE 1 is the productivity machine that’s
changing the way people work. Put simply, the machine
delivers a significant productivity edge—day in and day
out—to virtually anyone who deals with words or num-
bers. Or both.

Since the entire system is only $1795, it won't be too
fong before the guy on the feft has an 0SBORNE 1 of his
own. The same probably goes for the person reading
this ad. in fact, we think it’s inevitable.

The OSBORNE 1 includes a ZBOA®CPU, 64K
bytes of RAM memory, two 100 kilobyte
floppy disk drives, a business keyboard,
built-in menitor, IEEE 488 and RS232 inter-
faces for printers and other things that

system is available from com-
puter retailers nationally.

$1795. it’s
inevitable.

)
)
o
0

COMPUTER CORPORATION

26500 Corporate Avenue Hayward, California 94545
Phone (415) 887-8080 TWX (910) 383-2021
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Listing 1: Sample source code for Mover. One of the more so-
phisticated of the preprogrammed robots, Mover sweeps the
arena with radar to find an enemy, "locks on”’ and fires until the
enemy is destroyed, but is smart enough to take evasive action if
fired upon.

] 250 TO RANDOM
]

3 INITIALIZE RANDOM NUMBER

]START

DAMAGE TO D ; SAVE CURRENT DAMAGE
SCAN

IF DAMAGE # D GOTO MOVE ; TEST : MOVE IF DAMAGED

AIM + 17 TO AIM ; IF NOT, INCREMENT AIM
SP

ALIGN RADAR TO AIM

0T
AIM TO RADAR
I SCAN IF NO ENEMY FOUND

F RADAR > 0 GOTO SCAN

0 - RADAR TO SHOT OR SHOOT SPOTTED ENEMY

GOTO SPOT IS ENEMY STILL THERE
MOVE

RANDOM TO V ;PICK A RANDOM PLACE TO GO
MOVEX

H - X * 100 TO SPEEDX 3 TRAVEL TO NEW X LOCATION
IF H - X > 10 GOTO MOVEX ; TEST X POSITION
IF H - X < -10 GOTO MOVEX; TEST X POSITION
0 TO SPEEDX 3 STOP HORIZONTAL MOVEMENT

MOVEY
V-Y * 100 TO SPEEDY ; TRAVEL TO NEW Y LOCATION
IFV-Y>10 GOTO MOVEY ; TEST Y POSITION
IF V - Y < -10 GOTO MOVEY; TEST Y POSITION
0 TO SPEEDY 3 STOP VERTICAL MOVEMENT

]
]
Isc
]
]
]
]
]
]
]
]
]
] RANDOM TO H
]
]
]
]
]
]
]
]
]
]
]
]
] _GOTO START ; START SCANNING AGAIN

We bring guallty forme to the
micracanbiling dndustny

Now you can have another one of those little extras
that makes you feel good about your computer...

...a complete packet of the most attractive stock forms
on the market, from the people whose only b is the smalt
user. Our experienced customer staff is ready and waiting to answer
questions regarding your forms needs.

* OVER 200 STOCK FORMS TO CHOOSE FROM

* 7.WORKING DAY GUARANTEED RUSH SHIPMENT

» PERSONALIZED SERVICE AND QUALITY YOU WiLL
LEARN TO COUNT ON

DEALER INQUIRIES WELCOME -

CALL NOW TOLL FREE
For 'ree ] for the foll

e -
l’ Systems Plul TCS « Structured Systems Gvoup ] -
* Vecior * Peachirge * Radio Shack ¢ Osborme « | ®

BPI » Alpha Micro « Van Data = Anchor = Insolt ¢

Y

1 I |

: = Dynabyte = Cago ¢ Durango « Designer » Warex ¢ , ® %
1| *Canturion * Micio DaSys « DIBS ¢+ EDS = IS « A %
] * Granam Dorian ¢ Conlinenial + & many more ¢ : [ ] \

H —

. { Call for FREE 1981 Tax Forms Catalog! | | 1
1 [ ] | 4

= -
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Instruction Meaning

TO Stores a value in a register.

+ Adds two values.

- Subtracts two values.

* Multiplies two values.

/ Divides one value by another.

IF Compares two values and alters program sequence.
GOTO Goes to a label in the program.

GosuB
ENDSUB

Executes a subroutine.
Returns from a subroutine.

Table 2: Commands in Battle Language. This simplistic pro-
gramming language combines high-level branching con-
structs with low-level access to robot functions. The small
number of instructions means that beginners don't have to
master a difficult language just to play the game.

damage on itself while jumping to a subroutine. Sadly,
this is going to discourage structured programming in
favor of straight-line coding (GOSUBs take time).

Although not of the same magnitude, there is another
problem that I found vexing: the stalemate. Occasional-
ly, two robots never detect each other or never score hits
on one another. Because of timing relationships in the
game (program lengths, robot speed, and scanning inter-
vals), robots may continually cycle through the proper
instructions, performing flawlessly but never damaging
each other. For instance, Bottom and Scanner might fall
into a rut where Bottom never “blips” the radar at just the
right time to see Scanner, while Scanner might see Bot-
tom but always fires a few degrees off and is never able to
score a hit.

Peacetime Use

Fighting isn’t this game’s only function. I have tried
some interesting experiments without firing a shot. My
favorite involves a robot I call D-Cell (for decelerate).

D-Cell is programmed to go as far as possible in one
direction, then turn left a random number of degrees and
repeat, decelerating or stopping to avoid oncoming ob-
jects. This is quite a challenge, considering that several
D-Cells may be roaming around at various speeds on odd
courses,

The beauty of Battle Language lies in its simplicity, its
high-level constructs with low-level access to robot func-
tions. Unfortunately, Robotwar does not allow the user
to choose a robot’s position or to have it pick up objects.

Conclusions

® As a spectator sport, Robotwar is merely interesting.
People who play it, however, may become obsessed.

e Battle Language is easy to learn and simple enough to
allow neophytes to get adequate results in just a few
minutes. Enough possibilities exist to challenge a veteran
programmer for hours.

e Robotwar's text editor and test bench are features that
demonstrate this product’s sophistication.

e Robotwar is more than just a game. It can be used as an
educational tool to teach the fundamentals of program-
ming and process control.®

Circle 393 on inquiry card. ===p



suming changes In cppllcoﬂons code It even gen-
erates a source code skeleton (Pasccl BASIC,
COBOL, FORTRAN; PL/I, and Ada) to Interface the

programmers’ application code to the CRTFORMmn- rhehfs, or for fhe na

time module. - _ : dedler,

- CORPORATION

5766 BAL.CONES! SUITE EOE
AUSTIN, TEXAS 78731 ]
PHCJNE 51 2/451-Q221

. BN . 4
CRTFORM and Statcom are trademarks of Statcom Conporation — Registered hademom as foliows: CPM-Digital Research:

San Diego: Apple-Apple Inc.




. J/ze foén[ebb

A faceless stranger in the crowd presses a slip of paper into your hand and is gone. You are surprised, but only for
a moment; after all, they had said that you would be contacted. You follow the confusing directions on the paper and
find yourself somewhere in an unfamiliar part of town. And there it is—the neon sign above the warehouse door
proclaims "“The Coinless Arcade.”” Something deep inside you knows that it is true. You walk inside, and you see all
the games you've ever played and a few you never knew existed. Clusters of people, gathered together in friendly
competition, surround most of the games. You walk up to a vacant machine, one of your favorites, reach into your
pocket, and pull out a quarter. You start to put it in the machine, but find no slot for it. Smiling, you replace the
coin in your pocket and press the flashing red button labeled START. The fun begins, and you know it is only the
beginning.

Strictly speaking, the Coinless Arcade does not exist. But, in a way, it does: in
the software available for many of today's microcomputers. We just came back o
from the Coinless Arcade with photos of some of the newest and best computer

games around, Take a stroll through our Coinless Arcade. We think you'll like
what you see.

cacaco

y “Roar!’ *‘Yipel’ This Is the only
dialogue between the two fighting
dinosaurs that star in this two-player
game. The dinosaurs, maneuvered by
players with joysticks, try to bite each
other on the back of the neck. A nice
touch Is that the battle Is not even to the
death—when the score of one dinosaur
goes to zero, it retreats into the dis-
tance. Dino Wars, by Robert Kiigus, for

the TRS-80 Color Computer, $39.95 (car-

tridge), from Radio Shack, One Tandy
Centar, Fort Worth TX 76102,

2 The graphics and music of Leo
Christopherson make Voyage of

the Valkyrie a top-notch game. You com-

mand the attack ship Valkyrie and must
secure the Island of Fugloy by finding
and capturing the ten castles there.
Norse piace names and occasional

music from Wagner operas lend a
distinctive style to this game. Voyage of
the Valkyrie, for the TRS-80 Mode! | or Il
(shown here) or the Appie Ii or Il Pius,
$39.95 (disk), from Advanced Operating
Systems, 450 St. John Road, Suite 792,
Michigan City IN 46360.

5 This original game is, in some
ways, the opposite of the popular

Star Castle arcade game. You command
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the ship in the middle, and you try to last
as long as possible against kamikaze
ships that are battering your shields.

You can shoot past your shields at the
enemy ships, but they are very hard to
hit. Space Warrior, by Marc Goodman,
for the Apple Il or Il Plus, $24.95 (disk),
from Broderbund Software, 2 Vista Wood
Way, San Rafael, CA 94901.

4 Apple Panic is one of the most
creative and novel games to be
Invented for a microcomputer. The small
creatures after you are ‘‘apples,'' and

you have only one way of stopping them.

You must dig holes in the walkway you
are on; when an “‘apple’’ falls into one
and is temporarlly stuck there, you must
knock It through before It can get out of
the hole and repalr the walkway. Unllke
so many arcade games that can often
defeat you in less than a minute, this
game Is slow paced and easy to play (al-
though it is still challenging). Apple
Panic, by Ben Serki, for the Apple Il or-Il
Plus, $29.95 (disk), from Broderbund
Software, 2 Vista Wood Way, San
Rafael, CA 94901.

<; Kayos Is an assault on the

senses. While a field of asteroids
distracts your eyes and two colored air-
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craft (middle) try to ram your ship (at
bottom), your objective is to shoot the
quickly moving red ship zooming across
the top of the screen. Kayos, for any
Atarl 400/800, $34.95 (disk or cassette),
from Computer Maglc Ltd, 176 Main St,
Port Washington NY 11050.
@ The classic game Galactic Empire
has recently been translated for
the Atarl 400 and 800 computers. In this
free-form game of military strategy, you
command the flagship Orion and must
use your limited resources to conquer
and hold the twenty Inhabited planets of
the known galaxy. Galactic Empire, by
Douglas Carlston (Atarl translation by
Davld Simmons), for the Atari 400/800,

§£19.95 (cassette), from Adventure Inter-
national, POB 3435, Longwood FL 32750.
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i Olympic Decathlon is the
definitive game for the
armchair athlete. Actually,
Olympic Decathlon is a series of
games that lets up to eight
people compete in the ten
events of the Decathlon. Timing
and finger endurance are the

START

ELﬁPSSOeleE

qualities that guarantee suc-
cess. In the 110-meter hurdle
event (shown here), you have to
press two paddle buttons in an
exact sequence to make your
player ‘‘run’’; he jumps when
you hold down a button for
longer than an instant. Olympic

START

ELﬂPSSD4T]HE

Decathlon, by Timothy Smith, for
the Apple Il or Il Plus, $29.95
(disk), or the Radio Shack
TRS-80, $29.95 (disk or
cassette), from Microsoft
Consumer Products, 400 18th
Ave NE, Suite 200, Bellevue WA
98004.




2 Earth is a battleground!
You must patrol the skies,
shoot down strange creatures
that materialize from thin air,
and rescue humans that are
being abducted by a mysterious
blue-winged creature. This
game, loosely based on the
Williams Defender coin-operated
game, has the most breath-
taking graphics I've seen to
date! Gorgon, by Nasir Gebelli,
for the Apple Il or Il Plus, $39.95
(disk), from Sirius Software,
2011 Arden Way #225A,
Sacramento CA 95825,

ON YOUR MARKS.
SET.

START

EL“PSSOSYIHE

5 Most microcomputer
games that are versions of
existing board or equipment
games aren’t worth the disks
they’re printed on, but Raster
Blaster does not fall into that
category! Ignore the totally
realistic ball movement if you
want to, but the robot arms that
can hold a ball in play for later
release are a feature that no
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existing pinball machine can
match. Raster Blaster, by Bill
Budge, for the Apple Il or I
Plus, $29.95 (disk), from
BudgeCo, 428 Pala Avenue,
Piedmont CA 94611.

Missile Command, one of

the most popular coin-
operated arcade games to date,
is now avallable in a cartridge
for the Atari 400 or 800
computers. The trackball of the
coin-operated version has been
replaced by an Atari joystick;
and you have only one missile
base (not three), but the sights,
sounds, and behavior of the
original game are still there.
Missile Command, for the Atari
400/800 computer, $39.95 (car-
tridge), from Atari Inc, Consumer
Division, 1195 Borregas Ave,
Sunnyvale CA 94086.

5 This night-driving game
features five Grand Prix-
type racetracks, manual or
automatic conditions, sound,
varying road conditions, and
several other options. The
graphics and human engineering
on this game are very good.
International Grand Prix, by
Richard Orban, for the Apple Il
or Il Plus, $30.00 (disk), from
Riverbank Software Inc, POB
128, Smith's Landing Road,
Denton MD 21629.




i So you like the Pac-Man
arcade game? Then your
only decision is which
microcomputer look-alike to
buy—Snoggle (left) or Gobbler
(right). Snoggle reproduces the
play of the original game better,
but Gobbler has smoother and
more interesting graphics. Both
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are for the Apple Il. Snoggle, by
Jun Wada and Ken Iba, $32.95
(disk), from Broderbund Soft-
ware, Box 3266, Eugene OR
97403. Gobbler, by Olaf
Lubecke, $24.95 (disk), from
On-Line Systems, 36575 Mudge
Ranch Road, Coarsegold CA
93614.

Computer-game enthusi-

asts have been ‘“‘landing"’
spaceships on other planets for
as long as computers have been
around. Now you can try your
skill on the Commodore VIC with
the new Super Lander game. Of
course, the most dangerous
landing sites are the most
rewarding. VIC Super Lander, for
the Commodore VIC computer,
$29.95 (cartridge), from
Commodore Business Machines,
681 Moore Rd, King of Prussia,
PA 19406.

3 Most arcade games give
you three ‘‘lives.’' When

you use them up, the games
end. Not so with Star Thief;
destroyed ships are recreated at
the edge of the screen, and you
keep playing until various enemy
ships carry off all the “‘power-
pods’’ in the center of the
screen. The game, based
loosely on the Ripoff coin-
operated arcade game, can be
played from eijther the keyboard
or the game paddles and has a
two-player cooperative
version—both of you against the
computer. Star Thief, by James
Nitchals, for the Apple Il or 11
Plus, $29.95 (disk), from Cavalier
Computer, POB 2032, Del Mar
CA 92014.
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;Z Eastern Front (1941) is

possibly the first fun war
game for people who hate war
games. The playing screen is
several times larger than the
video-display window—but you
can see the entire map by
smoothly scrolling the window
across it! Also, the map
changes with the seasons, the
game has no charts or tables
(the computer does all the
calculations automatically), and

4 RUMANIAN INFANTRY CORPS
9 ST TH: 9

there are no long waits for the
computer to finish a move (it
does its calculations while you
are entering your moves).
Eastern Front (1941), by Chris
Crawford, for the Atari 400 or
800 computers, $26.95
(cassette) or $29.95 (disk) plus
$2.50 shipping and handling,
from the Atari Program
Exchange, POB 427, 155 Moffett
Park Dr, Sunnyvale CA 94086.

5 ""From darkest dungeons to
deepest space!”’ This
extravagant claim is fulfilled by
the game Ultima, a graphics-
oriented role-playing game. The
game takes place in several
locations—outdoors (shown
here) and in space, a three-
dimensional dungeon, and a
castle. Ultima, by Lord British,
for the Apple Il or Il Plus, $39.95
(disk), from California Pacific
Computer Co, 1623 Fifth St,
Davis CA 95616.

@ Even though you're in the
Asylum, they are trying to
kill you, and you have until
morning to get outl Asylum is an
adventure game (that is, a
puzzle to be solved) with
graphics, full-sentence
commands, and a real-time
clock that gives you a deadline
for getting out, Not only is it a
devious game, it is a very good
buy for the money. Asylum, by
Frank Corr, Jr and William
Denman, Jr, for the Radio Shack
TRS-80 Models | and I, $14.95
(cassette), $19.95 (disk), from
Med Systems Software, POB
2674, Chapel Hill NC 27514.




Ciarcia’s Circuit Cellar

Build a Touch Tone
Decoder for Remote Control

I'm lucky. Every month I can chip
away at my mental list of unfulfilled
fantasies through my Circuit Cellar
project for BYTE. The editorial staff
thinks of these articles as “a selected
mixture of electronic theory and
hardware presented as a practical ap-
plication for personal-computing en-
thusiasts.” [ That's what Steve thinks
we think. . . .RSS] Up to now I have
carefully avoided revealing my true
motivations.

This month, however, my “selected
mixture” turned into a long-term
engineering project. Let me explain.

I have always wanted to be able to
telephone the computerized home-
control system in my house from
anywhere in the country, to find out
what the conditions are like in and
around the house, be informed of
problems or messages, and remotely
control lights and thermostat settings.

This idea is neither new nor
something found only in science fic-
tion. Any computer presently
equipped with an autoanswer modem
could conduct such a dialogue with a
remote user terminal, transmitting
and receiving ASCII (American Stan-

Touch Tone is a registered trademark of the
Bell System for its duai-tone, multiple-frequency
signaling system.

Some figures accompanying this article were
provided through the courtesy of the Interna-
tional Telephone & Telegraph Corporation and
Mostek Corporation.
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Steve Ciarcia
POB 582
Glastonbury CT 06033

dard Code for Information Inter-
change) characters.

But I really don't want to carry an
ASCII terminal with me. For the sim-
ple functions I propose, even carrying
a small pocket terminal is quite a
bother. I don’t need a full keyboard
for a few simple coded inputs, and
with a little innovative thinking I can
eliminate the need for a message
display at the remote end of the com-
munication.

Innovative Thinking

The keypad on a Touch Tone
telephone receiver is a readily
available, convenient means of
transmitting data. (Only telephone
instruments from the Bell System are
properly called Touch Tone; the
generic term used by other telephone
manufacturers is dual-tone, multiple-
frequency, or DTMF, signaling.)
Where only rotary-dial telephones
are available, a battery-powered
DTMF keypad can be carried much
more easily than any full-function
terminal. Decoding of DTMF signals
by my home-control computer,
therefore, became one cornerstone of
my remote-command arrangement.

The other cornerstone was to be
output in the form of audible
responses: words spoken over the
telephone line by a voice synthesizer
driven by the computer. Those who
have read my June and September
1981 articles know I have been ex-
perimenting with two voice-synthesis

integrated circuits: the Digitalker
from National Semiconductor and
the Votrax SC-01 from the Votrax
Division of Federal Screw Works. Us-
ing these components, I designed the
Micromouth and Sweet Talker speech
interfaces, respectively. Either of
these, interfaced in an approved way
to the telephone line, could give me
the voice-response capability I envi-
sioned.

My first step was to decode the
DTMEF tones. As the title of this arti-
cle indicates, I didn’t get much fur-
ther.

Pitfalls for the Unwary

There are many decoding schemes.
Most work only at room temperature
when the tide is high and the moon is
full. Even though they might work
under ideal circumstances, the cir-
cumstances encountered in transcon-
tinental communication are often far
from ideal. Decoding DTMF tones
reliably turned out to be a much more
difficult task than I imagined.

Budgeting a couple of days to build
the DTMF decoder and set up the
telephone interface, I started by look-
ing through other magazines for ap-
propriate circuits. There were very
few such circuits (this should have
been a clue), and most of them used
type-567 small-scale-integration
phase-locked-loop tone-decoder
chips.

In a classic me-too approach, I
wired up seven LM567 tone decoders



and tested a quick-and-dirty circuit.
Unsatisfied with its reliability, I add-
ed a separate bandpass filter to the in-
put of each LM567. This greatly im-
proved the signal-to-noise ratio, but
it used a hundred components. I put
this circuit aside and tried using
separate bandpass filters with an in-
tegrated DTMF tone-decoder chip.
This reduced the component count by
25 percent, but it was hardly the
“quick-build” Circuit Cellar project I
wanted. | soon realized why I hadn't
seen many articles on personal ap-
plications of DTMF decoding.

Telephoning my computer and
having it respond with audible words
will have to wait. We have to begin
with the subtopic of DTMF encoding
and decoding.

Principles of DTMF

The next time you pick up the
handset of a Touch Tone or other
DTMF-dialing telephone receiver,
press one of the keys and listen. The
sound you hear, aside from the dial
tone, is not a single-frequency sine
wave but a combination of two fre-
quencies. The 12 keys are arranged in
four rows and three columns, as
shown in table 1 on page 45. All the
keys in a given row or column have
one tone in common. For example,
pressing the digit “9” (row 3 and col-
umn 3) produces an 852 Hz and a
1477 Hz tone simultaneously.
Similarly, pressing “4” (row 2 and
column 1) produces 770 Hz and 1209
Hz tones simultaneously.

The full DTMF-encoding standard
defines four rows and four columns
for a total of 16 two-tone combina-
tions. Standard telephones use only
12 of these combinations, but for the
purposes of this discussion we shall
consider all 16. Depending upon your
application, these extra codes may be
useful.

The eight frequencies associated
with the rows and columns are
separated into two groups. The low
group, containing row information,
has a range of 697 Hz to 941 Hz. The
high group, containing column infor-
mation, covers 1209 Hz to 1633 Hz.

Copyright © 198! by Steven A. Ciarcia.
All rights reserved.

Photo 1a: A standard Touch Tone DTMF-encoding module used by the Bell
System. It can encode tone pairs for four rows and three columns of the full
DTMF matrix.

Photo 1b: The back side of the Touch Tone module showing the transistorized in-
ductance/capacitance oscillators and the mechanical levers and contacts.
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Figure 1a: Block diagram of the Mostek MK5087 DTMF (dual-tone, multiple-frequency) signal encoder.
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Figure 1b: Schematic diagram of a DTMF-encoding circuit that employs the MK5087, a 4-by-4 matrix keypad, and a 3.579545 MHz
color-burst crystal.
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As you can see from table 1, there is
little bandwidth between frequencies.

A variety of methods are employed
to generate and decode these tone
combinations. Generally, the level of
sophistication employed in these cir-
cuits is governed by the application.
Telephone companies strive for
reliability and aren't particularly con-
cerned with the size and weight of the
result. Apparently, the telephone-
company engineers’ primary concern
is that the system should still work 20
years from now and withstand a
nuclear attack. Thus, except in the
very latest equipment, discrete LC-
(inductance/capacitance) tuned cir-
cuits are usually found in telephone-
company equipment.

Non-telephone-company commer-
cial users of DTMF signaling take a
different approach. Instead of LC-
tuned circuits, they generally prefer
crystal-controlled integrated-circuit-
based systems. One system is not
necessarily better than the other, but
the large telephone companies have
more facilities for winding inductors.

In computer-control applications,
the approach I recommend is to
follow in the footsteps of the com-
mercial designers, using large-scale-
integrated circuits where possible. In
the case of encoding the row and col-
umn signals, this route is obvious and
the cost is relatively low. DTMF
decoding, on the other hand, is fairly
complicated and relatively expensive.
Before choosing one of the cheaper
approaches, try to make a fair
evaluation of the time involved in
building and troubleshooting such a
circuit and weigh that against a slight-
ly more expensive integrated circuit
with fewer potential problems.

DTMEF Encoding

Telephone companies have tradi-
tionally used transistor LC oscillators
to encode the DTMF tone pairs. The
practical alternative for the rest of us
is use of an integrated tone-encoder
component, such as the MM53125
from National Semiconductor and
the MKS087 from Mostek. Referred
to as integrated tone-dialer circuits,
these chips divide a 3.579545 MHz
reference frequency into the eight
DTMF frequencies. The frequency

combinations are selected by a 12- or
16-key matrix keypad connected
directly to the chip. The output is a
stair-step D/A (digital-to-analog) ap-
proximation of the mixture of the
high- and low-group tones. No fre-
quency adjustment is necessary to
meet standard DTMF specifications,
and the average circuit configuration
requires little more than the keypad,
a crystal, and the integrated circuit.
Figure 1 shows a block diagram of the

MKS087 and a
encoder circuit.

If you don't want to assemble a
DTMF encoder, Radio Shack sells an
encoder complete with a 12-key
keypad. Using an MMS53125, the
CEX-4000 tone-generating keypad
module (catalog number 277-1010)
presently costs $16.95. To use it, you
also need a 3.579545 MHz crystal
(number 272-1310), which costs
$1.99. Simply add a power supply

typical DTMF-

Photo 2: The Radio Shack DTMF-encoding keypad module (catalog number
277-1010), which incorporates the National Semiconductor MM53125 tone-
encoder chip.

High Group

Column 0 Column 1

1209 Hz
Row 0, 697 Hz @
Row 1, 770 Hz @
Low
Group | Row 2, 852 Hz @
Row 3, 941 Hz Q

Table 1: The dialing matrix of the DTMF (dual-tone, multiple-frequency) signaling
system. The two-dimensional matrix allows 16 different combinations of tones to
represent 10 digits and 6 control signals. The low-group frequencies correspond to
the matrix row; the high-group frequencies correspond to the column. Column 3 is
not normally used in tone dialing, but it can be useful in remote-control applications.

Column 2 Column 3

1336 Hz 1477 Hz 1633 Hz
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and speaker to make it fully opera-
tional.

DTMF Decoding

DTMF decoding is considerably
more complicated than DTMF en-
coding. Only recently has the advent
of the single-chip decoder/receiver,
such as the ITT MSD3210, made
reliable DTMF decoding easy to
achieve. In fact, I didn't find out
about this hybrid component until
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after attempting to build a number of
other circuits. If I had had this device
initially, I could have devoted more
time to the other parts of my remote
home-control arrangement. How-
ever, since you might appreciate the
MSD3210 and its kin more by seeing
what you are missing, I will cover
some of the other circuits I con-
structed.

The circuits range in complexity
from approximately 100 components

down to just two: a single integrated
circuit and a crystal.

Discrete-Filter DTMF Decoder
Whatever the circuit, the purpose
of a DTMF receiver is to decode tones
that indicate which key was pressed
on the transmitter. The output from
the decoder can be a logic pulse on
one of 12 output lines, a 4-bit binary
code, or separate 2-bit row and 2-bit
column outputs. The latter two
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Figure 2: Schematic diagram of a DTMF-decoding circuit that employs separate LM567 tone decoders with associated input filters for
a total of approximately 100 components.
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methods combined with a “tone-
detect” strobe signal are most fre-
quently employed for connecting the
DTMEF receiver to a computer.

Most of the DTMF receiver circuits
produced by hobbyists have incor-

porated seven type-567 tone-detector
chips, one for each of the four low-
group.frequencies and for three of the
four high-group frequencies (the
fourth high-group frequency is not
needed in many applications). The

Photo 3: A Touch Tone DTMF receiver, used by the Bell System, consisting of
tuned inductance/capacitance circuits and relays. This type of transistorized
analog tone detector is quite accurate but very bulky.

s aay |

)

Photo 4: The assembled prototype of the DTMF-decoding circuit shown in the
schematic diagram of figure 2. This brute-force method requires about 100 com-
ponents that take much patience to assemble and adjust.

LM567 is a phase-locked-loop fre-
quency detector that can be adjusted
to detect the presence of a particular
frequency even at very low signal-to-
noise ratios. Detection errors are
reduced with the addition of high-
gain bandpass filters on each LM567
input.

The usual technique is to connect
the seven or eight LM567 analog fre-
quency detectors in parallel. With
one LM567 adjusted to each of the
frequencies in table 1, DTMF
decoding simply consists of determin-
ing which pair of LM567s is detecting
tones. While this circuit works fine in
the lab (or Circuit Cellar) under ideal
conditions, experience has shown
that the extraneous noise often pres-
ent on telephone lines can cause con-
siderable false detection.

Figure 2 illustrates a slightly better
12-key analog DTMF receiver that
uses separate filters and LM567 tone
decoders. Each filter and tone
decoder combination is tuned for a
specific frequency. Three 741502
quad two-input NOR gates, IC12
through IC14, present a 1-of-12-line
output. Stable operation of this cir-
cuit requires the use of Mylar or
polycarbonate capacitors in each
filter section and 1-percent-precision
resistors where noted.

Integrated Tone-Receiver Chips
The alternative approach to analog
DTMF decoding is digital. The first
DTMF receiver I built that I trusted
used a CMOS (complementary metal-

Lower Upper

Detection Detection

DTMF Frequency Frequency

Frequency (Hz) Limit (H2) Limit (H2)
697 683 711
770 755 786
852 834 869
941 922 960
1209 1184 1233
1336 1309 1363
1477 1447 1507
1633 1600 1666

Table 2: The standard DTMF frequen-
cies with the minimum and maximum
values accepted within the 2-percent
tolerance of digital tone-decoding
devices such as the Mostek MK5102.

48  December 1981 © BYTE Publications Inc

Circle 363 on inquiry card. ==






Called “MP/M II™”

MP/M II, the multiuser
extension of our CP/M operating
system, answers the lucrative
business community demand
for small scale distributed
processing. Smart OEM's,
language companies and
application programmers are
enthusiastically extending
their offerings to satisfy
this 'new" market.

MP/M 11 Features

Record locking and file
locking ensure data base validity
when mulitiple users access
the same data.

With 32 megabyte file
capacity, you can daisy-chain
16 state-of-the-art disk drives,
at 512 megabytes each. This
gives you on-line storage
of 8 gigabytes!

Fast performance is a
certainty. Dispatch time
between users requires as
little as 600 microseconds.

Encrypted passwords

“ provide security for user files
£ and directories.

Time and date stamps indicate
your last update of an application

file and either last access or
file creation.

Additional features provide
increased performance with
exceptionally low system
overhead through streamlined
housekeeping plus 30 refined
utilities. 400K bytes of RAM are
supported. And MP/M i is
upward compatible with CP/M

Substantial
Capabilities Included

Maijor utilities in the MP/M ||
package include our RMAC™
assembler, LINK-80™ LIB-80™
run time library manager,
and RDT™ debugger.

Network capability: Your
product's growth to CP/NET™
is provided in MP/M |1

To Language &
Application Companies:

You're seizing the time-
perishable market advantages
of MP/M i1, its five manuals help
extend your products to multiuser
status, with accuracy and speed.
LINK-80's overlay facilities help
produce a higher quality.
LINK-80, RMAC and RDT are
powerful development aids —
which don't cost you a thing.

Compatible software
accelerates your entry into the
multiuser market. All programs
running under CP/M also run
under MP/M Il. This means
important continuity. Couple that
with a built-in growth path, and
you're protecting the future of
your business with MP/M .

Extend CP’M

to Multiuser Systems:
Extend Your Profits




To Hardware QEM’s:

The protitable impact
of multiuser configurations
is profound. Compare your
sum-of-the-boxes pricing:
Multiuser vs. single user.
No gquestion about it. Your next
move will be to re-forecast
sales quotas and profit margins.
MP/M [l is the key. With the
market demand you read about,
the act of extending your systems
to MP/M [l will bear handsome
rewards. Your next step is equally
clear. Have our marketing group
expedite the MP/M |l data sheet,
QEM price list and contract.
Here's an even more positive
approach. Why not call our mar-
keting group as your first priority?

These 14 companies are
extending 24 languages to run
under MP/M II:

Compiler Systems, Inc.
Control-C Software, Inc.
Digital Research

Ellis Computing
Laboratory Microsystems
Micro-Ap

Micro Focus, Inc.
Microsoft

MT Microsystems, Inc.
Ryan-McFarland Corp.
Sorcim Corporation
SuperSoft Associates
Tarbell Electronics
Timin Engineering Co.

To Dealers,
Distributors,
System Houses:

It takes less effort to make
more money by selling multiuser
systems. Selling an upgrade
path is easier than moving
dead end, dedicated systems.
MP/M |l means hard disks,
multiple printers and terminals —
add-ons right through full
networking environments.

One sale can truly generate
cash for an extended period.
So call your OEM for delivery
of MP/M Il based systems.

Every new market has its
share of easy sales. For a while,
somebody will take those orders
hand over fist. Your share of that
business will probably depend
on a single factor: Your ability
to get product first.

CP/Mis aregistered trademark of Digital Research. MP/M i,

LINK-80, RMAC, LIB-80, and RDT are trademarks of Digital Research,

)+ ¢ Copyright 1981 Digital Research

Multiuser Demand

Multiuser demand is more
than a trend. The MP/M |l market
is a fact of business life. It elevates
the microcomputer with larger
scale capabilities, and a larger
dollar/sale market base. You only
get one chance to make a good
first (market) impression. Now
is the time. We're here to help.
Call (408) 649-3896, or write:
Digital Research, PO. Box 579.
Pacific Grove, CA 93950.
Europe: Vector, Intl., Leuven,
Belgium, 32(16)202496
Far East: Microsoftware Assoc.,
Tokyo, Japan, 03-403-2120

Digital Research

Over 250,000 microcom-
puters use our operating
systems. Over 300 OEM's and
400 independent software
vendors (ISV's) use our
products as the basis of
thousands of applications.
These are listed in our CP/M
Compatible Catalog. QOver
25,000 copies, per edition,
generate ISV's sales. FORUM,
published quarterly, and ISV
seminars provide technical

Circle 126 on inquiry card.

DIGITAL RESEARCH'



(3a)

HIGH GROUP :};—-

AMPLIFIER

PERIOD
COUNTER

AND
AVERAGER

|
|
0S¢ IN [o>—f ;.

| OSCILLATOR =  DIVIDER SYSTEM CLOCK |
0S¢ OUT < }———| CIRCUITRY |
| |
| PERI0D |
LOW GROUP ;::-l—- AMPLIFIER o | GEUNTES ,
AVERAGER |

| .
I l
| COINCIDENCE TIMER |
Ve Dl—"* INTERDIGIT TIMER |
v-[ }—l-| ,
l |
| CONTROL LOGIC AND |
| COOE CONVERTER |
| |
SNSRI ——— T B T | el -

FORMAT 4 BIT STROBE
CONTROL ouTRUT

Figure 3a: Block diagram of the Mostek MK5102 DTMF decoder/receiver. This device accepts DTMF signal inputs in two frequency
bands, one each for the high group and low group of tones. A digital method is used to count the frequency of the signal being

received.

oxide semiconductor) integrated
tone-receiver chip, the Mostek
MKS5102. The internal functions of
this device are shown in figure 3a on
page 52; its input-filter requirements
are shown in figure 3b. Figure 3c
shows a block diagram of a typical

(3b)

-5d8

-10dB [

-15dB [

LEVEL

-20d8

LOW-
GROUP
FILTER

-25d8

-304d8

697 Hz

DTMF-receiver circuit using the
MKS5102. It consists of three basic
components: group filters, limiters,
and digital tone receiver.

In a digital DTMF-receiver circuit,
the input is first separated through
filters into the low-group frequencies

941 Hz 1209 Hz 1633 Hz

HIGH-
GROUP
FILTER

-33d8

i 1 1 1 J
1000 2000 3000

FREQUENCY (Hz)

RELATIVE INPUT LEVEL ve FREQUENCY

Figure 3b: Input frequency-band requirements of the MK5102. As you can see, the
required bandpass slopes are stringently steep.
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and the high-group frequencies. The
amplitude is then hard-limited to
match the tone receiver’s input cir-
cuitry. The MKS5102 detects the
DTMF tone through a digital count-
ing method. The zero crossings of the
incoming waveforms are counted for
nine periods and the results averaged
over a longer period. (For these
counting-type integrated tone
receivers to operate correctly, the in-
put frequency must be exact within
+2 percent, as shown in table 2.)
When a valid DTMF-digit tone pair
has persisted for a minimum of 33
milliseconds, the data are latched on-
to the outputs, and the output strobe
goes high. When the valid digit is no
longer received, the output strobe
goes low.

Many experimenters have been led
down the garden path with regard to
these integrated tone-receiver chips.
At $20 they appear to be a bargain.
But the difficult part of implementing
this circuit is not decoding the tone
pairs; the filters cause the problem.



(3c)

HIGH=-GROUP
AT LIMITER
OTMF
ANALOG [ >—o
INPUT
LOW-GROUP
FILTER LIMITER

Figure 3c: Block diagram of a typical DTMF-receiver circuit that uses an in-
tegrated tone receiver like the MK5102 with high- and low-group filters and

limiters.

As you can see in figure 3b, the
bandpass requirements are excep-
tionally tight. Many people buy the
tone-receiver chip only to realize they
can't design filters.

Dusting off my disused filter-design
talents, I decided to see if this method
was feasible at all. Figure 4 on page 54
shows an outline of the bandpass-
filter method I used. It consists of a
fifth-order high-pass filter in series
with a fifth-order low-pass filter. The
circuit was duplicated and tuned
separately to cover each of the two
group ranges.

On the high-group side, for exam-
ple, the high-pass section allows all
frequencies above 1150 Hz to pass
through. The output of this section in
turn is fed to a low-pass filter with a
cutoff beginning at 1650 Hz.
Theoretically, the combined circuit
should be a bandpass filter that passes
only the frequencies between 1150 Hz
and 1650 Hz. Similarly, on the low-
group side, the bandpass was selected
to be the range of 650 Hz to 1000 Hz.
Figure 5 on pages 56 and 57 is a
schematic diagram of a circuit that
embodies the design in the block
diagram of figure 4.

Wiring and testing this circuit gave
me a much greater appreciation for
LSI (large-scale integration) devices.
While the circuit of figure 5 does
work, the filters have a cutoff slope of
only 30 dB per octave, which is
marginal. The MK5102 generally re-
quires a band separation of 33 dB, but

HG IN —

—{ > | 2-0f-8 o8
BINARY-COOEO

—| > OUTPUT

LG IN LN

INTEGRATEOD

TONE-RECE IVER

CHIP
—_> STROBE

N

3.579545 MHz CRYSTAL

it will receive correctly with separa-
tion as poor as 22 dB if there is no
noise. Everything worked under Cir-
cuit Cellar conditions, but I won't
guarantee anything on the telephone
line without further experimentation.

A definite improvement could be
obtained by using faster operational
amplifiers, such as LM318s, instead
of the LM741s and MC1458s used
here. However, I merely wanted to
see if building such a circuit was feasi-
ble, and I don't necessarily recom-

mend its use, especially considering
the DTMF receivers I am about to
describe.

Hybrid Bandpass Filters

The answer to the previous prob-
lem is to buy an off-the-shelf filter
with the exact requirements necessary
for DTMF decoding. Of particular
significance is a pair of hybrid band-
pass filters from ITT (International
Telephone & Telegraph Corporation)

North, Microsystems Division, called
Text continued on page 58

Photo 5: Prototype of the DTMF-decoding circuit of figure 7. This much more
compact approach to DTMF decoding uses two ITT 8-pole hybrid bandpass
filters (for group separation) and the Mostek MK5102 DTMF decoder/receiver.
The total cost of the parts is about $85.

December 1981 © BYTE Publications Inc 53
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NC.

897 N.W. Grant Ave. e Corvallis, Oregon 97330

THE DAWN

Introducing the Enhancer I[: a new

Standard which is improving the
relationship between Humans and

Apples. The Enhancer Il can help

your Apple Il's keyboard become
more sociable by r‘emember‘mg
words or phrases which can be
entered into the Apple by the mere
touch of a key. Life can become
even easier because the Enhancer Il
can remember what you typed
while your Apple was busy talking

to your disc (or doing other things).

Naturally, it knows the difference g
between upper and lower case |
letters and what shift keys are e

supposed to do. It evenknows to &
auto repeat any key held down. The

Enhancer Il replaces the encoder

board making installation simple.

Suggested retail price: $149.00.

The time tested Videoterm BO

column card:

e BO characters x 24 lines

& True decenders

e 7 x 9character resolution

o Low power consumption

e Compatible with most word
processors

e Softcard and CP/M compatible

¢ Modem compatible

¢ Most popular character set of
any 80 column card

e Alternate character fonts available

Suggested retail price $345.00

\' '

B SOFT

The Soft

Video

Switchis

an auto-

matic ver-

sion of the

popular

Switch-

plate. It

knows

whether it should display 40 or BO
columns or Apple graphics. It does
the tedious work of switching video-
out signals so you don't have to. The
Soft Video Switch can be controlled
by software. Any Videoterm with
Firmware 2.0 or greater may be
used with the Soft Video Switch.
The single wire shift mod is also sup-
ported. Package price is $35.00.

r' S5y

3 m
()

The original Keyboard and Disptay
Enhancer is still availabie for Revi-
sion 0-6 Apples (on which the new
Enhancer 1l will not fit). These
Apples have memory select sockets
at chip locations D1, E1 & F1. The
Keyboard and Display Enhancer
allows entry and display of upper &
lower case letters with fully func-
tional shift keys. It does NOT have
user definable keys nor a type ahead
buffer. The price is $129.00

OF A NEW ERA
FOR APPLE II :

THE
ENHANCER II

ORIES:
VIdEDCEr‘m Utllltles Oisc
(includes)
o Font Editor
® Pascal Mid-Res Graphics
¢ Applesoft Read Screen Utility
e Top & Bottom Scrolling
e Pascal Vidpatch
o Graphics Template
Character Set EPROMs $28.00 ea
e Half intensity
® |nverse
e German
o Katakana (Japanese)
e Line Drawing Graphics
(Expanded)
e Spanish
e French
® Math & Greek Symbols
e Super & Subscript
Dvorak EPROM
(Enhancer)
Lower Case Chip

$37.00

$29.00
$28.00




HIGH-PASS FILTER

10K

0.015uF
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10.015,F 0.015uF
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16K

o

56K

o AAA

39K

) 0.015uF 0.0154F

VWA

ic3
MC1458

—— ——
1N914
¢ 10K 10K
1N914
—h—
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S NOTE: ALL CAPACITORS ARE
DTMF  B-2AF 40k MYLAR OR POLYCARBONATE
ANALOG '
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HIGH-PASS FILTER
r — N
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MC1458 MC1458
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Figure 5: A filter circuit built from separate high-pass and low-pass stages for the high and low tone groups. While this circuit can be
used with the MK5102, hybrid bandpass filters such as the ITT 3044 and 3045 exhibit superior performance.

New! Tl LCD Programmer.

Hexadecimal and Octal Calculator/Converter.

The brand new tilt-top Tl LCD Programmer can save you
hours of work. It was designed specifically for the
problems you do, and has features that make it ideally
suited for applications in ‘computer programming,
debugging, repair and digital logic design.

e Performs arithmetic in any of three number bases — OCT,

« integer, two’s complement arithmetic in OCT and HEX.
e One's complement capablli% in OCT and HEX.
s Converts numbers between OCT, DEC and HEX.
s Fifteen sets of parentheses available at each of four
Erocesslng levels.

ogical functions AND, OR, EXCLUSIVE OR and SHIFT
operate bit by bit on OCT or HEX numbers.

Unisource Electronics has committed to buy TI's initial
production of this unique product. Availability is
limited! Order now.

15-Day Free Trial.

The best way to evaluate the Tl LCD
Programmer Is to try It yourseif — on the
Job-— for 15 days. If you're not 100%
satisfied, simply return it for a full refund.
Order now by cailing toil-free:

1-800-858-4580
In Texas call 1-806-745-8835
Lines open 8 am to 8 pm CST

and Visa or MasterCard number and we
will charge the tax deductible® $75.00
purchase price, pius $2.00 shipping and
handling (Texas residents also add 5%
sales tax) to your account. Or send your
check of money order to:

Unisource Electronics, Inc.
P.O. Box 64240 « Lubbock, Tx. 79464
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LOW-PASS FILTER

'd Y
15K 56K
39K Ic4
MC1458
p
10k 10K

5
j[‘: 0.012uF

0.012uF

LIMITER

1N914

>

1N91s
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100K
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VW

Pt
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NOTE: ALL CAPACITORS ARE '
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—
LOW=-PASS FILTER 100K
rr o Y A
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Ic8
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7
IC8b
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;I.\ 0.016uF j: 0.016uF IM“#F Number Type -12V +12vV
IC1 LM741 4
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A /! IC4 MC1458 4
IC5 LM741 4
IC6 LM741 4
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GET THE LATEST SOFTWARE PRODUCTS NOW...
...CHECK OUT OUR 2020 RANGE

THE FIRST IN A SERIES OF ADVANCED MICROCOMPUTER SOFTWARE PRODUCTS FROM OUR 2020 RANGE IS THE WP2020
WORD PROCESSOR SYSTEM.

DESIGNED FOR THE HEATH/ZENITH Z89 COMPUTER RUNNING UNDER CP/M* 2.2. IT OFFERS MORE FACILITIES THAN
MOST OTHER MICROCOMPUTER WP SYSTEMS. CHECK THESE.

® ALL THE STANDARD FEATURES YOU WOULD EXPECT FROM AN ADVANCED
PROCESSOR SUCH AS MARGINS, TABS, PAGINATION. GLOBAL SEARCH AND lE'LACE
PROPORTIONAL SPACING ETC

® EASY YO FOLLOW FIRST TIME USER DOCUMENTATION

@ SPELLING CHECKER AND MERGE DOCUMENT MODULES BUILT IN ASSTANDARD NO
ADDITIONAL PROGRAMS TO RUN

® COMMUNICATIONS MODULE ALLOWS THE SYSTEM TO ACT AS A TERMINAL TO ANAIN
FRAME OR LINK UP TO ANOTHER WP2020 SYSTEM

COMPLICATED CONTROL CODES TO REMEMBER

BE PRODUC!

OTHER IN SERIES INCLUDE: FP2020 FINANCIAL PLANNER CM2020 CONFIGURABLE MANAGER
SPECIFY 8 OR 5% 3/S S/D 289 WHEN ORDERING. SYSTEM REQUIRES MINIMUM OF 2 DISKS AND 48K MEMORY
*CPIM REGISTERED TM DIGITAL RESEARCH WP2020 REGISTERED TM GRAFFCOM PRICE: £320.00

CALL US TODAY
FOR IMMEDIATE SHIPMENT
DEALER ENQUIRIES WELCOME

=

® SPECIAL SET OF COLOURED FUNCTION KEYTOPS SUPPLIED AS STANDARD
@ MENU DRIVEN SYSTEM DESIGNED FOR TYPISTS AND SECRETARIES - THERE ARE NO

® NO CONFIGURATION REGUIRED - PRINTER DRIVERS ARE ALL BUILT IN - YOU CAN
NG REPORTS AND LETTERS WITHIN MINUTES OF INSTALLATION

@ SUPPORTS BACKGROUND PRINTING WHILST WORKING ON OTHER DOCUMENTS
® HAS ITS OWN FILING SYSTEM WITH DOCUMENT NAMES UP TO 72 CHARACTERS LONG

Ema“ GRAF FCOM SYSTEMS GROUP 102 PORTLAND ROAD LONDON W11 4LX TEL 01-727-55681

Circle 175 on Inquiry card.
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Circle 134 on Inquiry card.

68000 P on
the S-100 Bus?

YES, AVAILABLE NOW
FROM DUAL SYSTEMS!

[0 8 mHz 68000 microprocessor.
I 16-megabyte direct addressing.
[1 32-bit internal arithmetic.

O Minicomputer type instructions
including MLULTIPLY.

O] FULL IEEE-696 S-100 compliance.
Runs with all 4 mHz 5-100 boards
and automatically runs faster
when accessing Dual Systems
memary boards, for FULL SPEED
OPERATION OF THE 68000,

O Powerful vectored interrupts.
7 Vectored interrupts, including
MM, as well as alternate mode
having up to 256 interrupts.

[0 On board monitor ROM far
immediate use,

O Connector for future addition
of memory management unit for
multi-user operating systems,

[J Built to the highest industrial
standards with 200 hour burn-in

CPU/BBO0O CPU board. .. ., 51195

32K-byte B/16-hit NONVOLATILE
RAM board, for secure storage of
programs you are developing.
Allows FULL SPEED CPU operation,
CMEM-32K, per 32K-bytes ,. 5895

32K-byte 8/16-bit EFROM board,
EEREMA=FAE. - o s 5245

Serial 14O board, SIOG-2, ... .. 5285
All of the above with cabinet, power
supply and backplane. . ... 53685
CEM and Dealer pricing s availlable

Sales rppreseniabives in most metropolitan areas

syslem reliability/system integrity

DUAL SYSTEMS

CONTROL CORPORATION
T2 Channing Way, Berkeley, CA 34710
[415]) 549-3854 « TWX F10 366-H35
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Text continued from page 53:

the 3044/3045 DTMF group filters.
Each filter is contained in a 24-pin
dual-inline package and plugs into a
standard integrated-circuit socket. In-
ternally, each is an 8-pole bandpass
filter with specifications far exceeding
the minimum requirements of the
MKS5102. (A performance curve of
the model 3044/3045 filters is shown
in figure 6 on page 58.)

Using these filters, the entire DTMF
receiver can be constructed with only
16 components, as shown in figure 7
on page 62, a vast improvement over
the complex circuits of figures 2 and
5.

The Ultimate Goal
I thought 16 components was the
ultimate until I discovered two new
Text continued on page 63

[T 0dB % 1.0d8
3044 3045
-lo_
-20f
-30_
@
©
= -a0f
z
3
-50_
-60 LOW HIGH
DIAL GROUP GROUP
TONES —
o o 9~ ]
=70 o © ~ O &N o m ™~ -
23 gf2% s§83 &
-0 tr, e, bbb} .
0 500 1000 1500 2000

FREQUENCY (Hz)

Figure 6: Passband curves of the ITT 3044 and 3045 hybrid bandpass filters, designed

specially for DTMF applications.

—

Dual 2-bit
row/column
4-bit binary column row
Digit D8 D4 D2 D1 D8 D4 D2 D1
1 0 0 0 1 0 0 0 0
2 0 0 1 0 0 0 0 1
3 0 0 1 1 0 0 1 0
4 0 1 0 0 0 1 0 0
5 0 1 0 1 0 1 0 1
6 0 1 1 0 0 1 1 0
7 0 1 1 1 1 0 0 0
8 1 0 0 0 1 0 0 1
9 1 0 0 1 1 0 1 0
0 1 0 1 0 1 1 0 1
* 1 0 1 1 1 1 0 0
# 1 1 0 0 1 1 1 0
A 1 1 0 1 0 0 1 1
B 1 1 1 0 0 1 1 1
C 1 1 1 1 1 0 1 1
D 0 0 0 0 1 1 1 1

labeled H/B28.

Table 3: The two output formats of integrated DTMF receivers showing digit cor-
respondences. Either a 4-bit binary or a split 2-bit row/column output format may
be chosen. On the Mostek chips, the format is controlled through the FORMAT
CONTROL input pin; on the ITT devices, the pin having the same function is




Start talking

business

with your Apple

COBOL is the most effective business language.

Apple llis the most friendly business computer.

CIS COBOL with FORMS-2 brings together the
best features of COBOL and Apple to enable you to

deliver the most effective, user-friendly applications.

Business Programmers: Take the COBOL
expertise you have acquired on big business
mainframes, and use it on Apple il to create friendly
applications that will talk directly to your users —
where it suits them best, on their own desks.

CIS COBOL's dynamic module loading gives
you big application capability and the FORMS-2
source generator lets you build and modify
conversational programs from visual screen
formats, creating much of the code automatically.

Application vendors: CISCOBOL with
FORMS-2 steps up the pace for your development
of the high quality professional application
packages needed today. And creating them in
COBOL makes them more maintainable.

000 SIo

Over half the Apple II's now being sold are going
to business or professional users so demand for
quality applicationsis growing fast, creating big
business opportunities for you.

Stability proven by the US Government.
CIS COBOL has been tested and approved for two
consecutive years by the US General Services
Administration as conforming to the ANSI ‘74
COBOL Standard. Apple Il under CP/M is included
in CIS COBOL's 1981 GSA Certificate of Validation
(at Low-Intermediate Federal Standard plus
Indexed I-O and Level 2 Inter-Program
Communication).

Get your hands on CIS COBOL at your
Apple dealer.

Talk business with him now!

Micro Focus Inc., 1601 Civic Center Drive
Santa Clara, CA 95050. Phone: (408) 248-3982.

[@@ MICRO FOCUS

CIS COBOL wlith FORMS-2 tor use on the Apple Il with CP/M is an Apple Distributed Product.
Ci5 COBOL and FORMS-2 are trademarks of Micro Focus. CP/M is a trademark of Digital
Research. Apple Il is a frademark of Apple Computer.

Circie 109 on inquiry card.



Circle 135 on inquiry card.

The

Ultimate IEEE
S-100 Memory
Would...

[ BE NONVOLATILE halding data
for up to eight years with the
power off,

[J RUN AT 6 MHZ
without wail states,

ORUNIN B OR 16-BIT
systems with 8 or 16-bit
wide data paths.

O HAVE EXTENDED 24-BIT
ADDRESSING and bank select.

[ HAVE DYNAMICALLY
MOVABLE WRITE
PROTECT AREAS to prevent
accidental erasure of programs
and critical data.

] GENERATE POWER-FAIL
interrupts for orderly system
shutdown & power failure
rECOVEry.

...Available Now
from Dual Systems

The Dual Systems CMEM
memory boards combine high-
speed CMOS memories with new
5-10 year lithium batteries to give
Euu the nanvolatility of an EPROM
oard while retaining the instant
writability of a high-speed
read/write RAM. These industrial
grade hoards are ruggedly built
and are burned-in for 200 hours,
O CMEM-32K, 32K-bytes ... 5895
O CMEM-16K, 16K-bytes, ... 5795
O CMEM-BE, Bk-bytes. ..., 5695

CIERS and Dhealor poie ng s availabie

Sales pepreseniatives in  mast metrapolitan areas

 DUAE

syslem reliability/system integrity

DUAL SYSTEMS

CONTROL CORPORATION
720 Channing Way, Berkeley, CA 94710
[415]) 549-1854 = TWX 10 366-2035
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Pin Name |Description
1 MON OUT | Provides signal that is one-tenth differential input
2 TP Internal Test Point
3 Vp Positive Supply Voltage
4 Gl Gain Adjust |
5 Gll Gain Adjust I, resistor from Gl to Gil increases sensitivity (see
table 4b)
6 Gill Gain Adjust llI, resistor from Gll to Gill decreases sensitivity (see
table 4b)
VN Negative Supply Voltage (ground)
NC
XOUT |Crystal Out, 3.579 MHz crystal connected from pin 9 to pin 10

10 XIN Crystal In (Tie to Vp if external oscillator is used)

11 XEN Enable Internal Oscillator. Tie to Vp if crystal is'used, tie to Vy if
external oscillator is used.

12 ATB Alternate Time Base. If XEN is high, ATB is clock output. If XEN
is low, ATB is clock input from other 3210.

13 DV Data Valid. Indicates tone burst has been detected by going to
high logic level. Will remain high until tone is removed or CLRDV
is pulsed high.

14 CLRDV |Clear Data Valid. Pulsing this pin to a high logic level will reset
Dv.

15 D8 Digital outputs. These outputs provide a coded represen-

16 D4 tation of the signal received when DV is high. The code is

17 D2 selected by H/B28 (pin 19).

18 D1

19 H/B28 |Code Select. When tied to Vp, the output on lines D8 through D1
is hexadecimal, when tied to Vy, the output is binary-coded 2 of
8.

20 EN Output Enable. When this pin is a logic high, the output codes on
lines D8 through D1 are enabled. When this pin is a logic low,
outputs D8 through D1 assume a high-impedance state.

21 IN1633 | Inhibit 1633 Hz. When this pin is at a logic high, the 3210 will
detect only digits O through 9, #, and *. When at a logic low, the
3210 will detect all 16 tone-pair combinations.

22 NC

23 RING |More negative of the two analog inputs

24 TIP More positive of the two analog inputs

Table 4a: Description of the pin functions of the ITT MSD3210 integrated tone

decoder/receiver.

Gain Increase Resistance GI-Gll l Gain Decrease Resistance GII-GllI
3.0 dB 100k 3.5 dB 1 megohm
5.3 50k 6.3 470k
7.1 33k 8.0 330k
9.3 22k 10.3 220k
116 15k 12.7 150k
14.3 10k l 15.6 100k

Table 4b: Varying amounts of signal gain may be obtained from the adjustable-gain
stage of the ITT MSD3210 by connecting different values of resistance, shown here,
to the three gain-adjust input pins.
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Current tab over
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location displayed at
all times. TAB=H P

KFOR/MAT>>>™
SCREEN EDITOR

and
DATA ENTRY SYSTEM

An absolute must for the
serious FORTH programmer...

444 FORJMAT 333 NEERT /D%

KV 33 Corporation

P.O. Box 27246/ Tucson, Arizona 85726

Message displayed
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toggled on via
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Deupdate command
included along with

other utilities. and gt dosn to bUslAEES.

Works very well with
memory mapped
video.

£-—— Etar marks the homse positice.

Mo i% the time for all good prograsmers to goit plaving gasss
{ikh Ferth of COUrGm...}

A special formatted
list routine included
for printer output.

CP is never allowed
outside of the
FORTH screen
boundary.

Maintains its own 64
byte buffer that never
changes location.
Any text transferred
to it via CTRL-T will
remain until system
shut-down or another
CTRL-T transfer.

BUFiNOw i% tha time for all good prograsasrs to guit playing ganss

Less than two lines of
code need to be
changed to work on
most any terminal.
(Clear screen code
and the XY cursor
addressing.)

Screen format for the standard CRT version.

List of commands: These commands are for the TeleVideo 912, but
are very easily modified to match the character
set or special functions keys on any terminal.

DEL Delete — Delete character to left and move CP left one position.
CTRL-L Right arrow —> — CP advances one position to right.
CTRL-H Leftarrow €— — CP advances one position to left.

CTRL-G Getcharacter — Character at CP location is erased when all text on
line to right is moved left one position. The end of line character
location is blanked out.

CTRL-t  Tab over to next tab location — The tab over count is stored as a
variable and can be changed to any number between 0 and 63.
CP will advance to next location each time command is given.

CTRL-J Down arrow — CP moves down one line and maintains same
column position.

CTRL-K Up arrow — CP moves up one line and maintains same column
position.

CTRL-E Erase iine — Line occupied by CP will be completely erased.

CTRL-S Spread open — All lines below and inciuding CP line move down
one line. . last line is lost.

CTRL-T Transter — Transfer the CP line to the editor butfer. . .the editor
butfer contents will be overwritten.

CTRL-R Read — Read a copy of the editor buffer into the line occupied by

CP. . .editor buffer contents remain unchanged.

CTRL-D Delete and close — All lines below CP move up one line and lastline
is erased to all spaces. . .original line is overwritten.

CTRL-C Clear — All lines below and including line occupied by CP are
erased to all spaces. . .total screen is erased if CP is on first line.

CTRL-B Beginning of line — CP moves to leftmost position on line.

HOME  Home — CP moves to top leftmost position of Forth screen.

RETURN Return key — Do a carriage return line feed.

CTRL-Z Zap to end of line — All text from CP to end of line is erased.

CTRL-F Find — Search screen starting at CP position for a string that
matches the contents of the editor bufter. (This routine is
purchased separately.)

CTRL-N iNsert mode is toggled on or off — Character input at CP focation
will push text on current line to right one position. . .last Character
on line will be lost. . .delete, valid character entry, contro!-G and
control-N are the only commands recognized while in iNsert mode

. .control-G works the same. . .delete not only deletes the
character to the left, but also moves text from CP to end of line left
one position. . .control-N will toggle iNsert mode off.

CTRL-Q Quit editing and return lo Forth.

© Copyright 1981

Three listings included. The first listing is for use with a standard
CRT terminal. The second and third listings are for use with a
Memory Mapped Video (16x64 and 24x80).

The above example reflects a transfer of line 3 to the editor buffer via
control-T. The editor buffer contents can be read into any line
occupied by Character-Pointer via control-R. This buffer never
changes location and its contents are displayed atall times. Itis very
handy for relocating lines or moving lines from one screen to
another.

Please note the “NSERT/ON" message displayed at the upper right
to indicate that the iNsert mode has been toggled on via CTRL-N.
This message is erased when iNsert mode is toggled off.

The TAB over count is stored as a variable so it can be changed at
any time. The current value is always displayed to the right of 'TAB=".

CP location is maintained within the boundaries of the Forth screen
at all times. Its value is always displayed to the right of 'CP=".

Memory requirements are well under 2K.

All code conforms to the Forth-79 Standard. Each line of code is fully
explained and flow-charted (Forth style) for easy modification.

Bomb proof. . .all unused control codes are trapped.

Must be used with a CRT that has cursor addressing or with a
Memory Mapped Video.

The FINDWD package is sold separately but space has been
reserved in the EDitor for future insertion. It will prove to be an
invaluable tool for finding a word or words in a screen or searching a
wide range of screens. It is fully documented and flow-charted. We
spent a tremendous amount of time on this routine and have cut the
search time down to under a second per screen (for a screen that is
already in memory).

Send check or money order In the amount of $50.00, payable to
KV33 Corporation, and recelve complete source code, flow-charts,
documentation, and Instructions for bringing up on your system.

FINDWD package Is $35.00. Must have the above screen editor to
operate.

Please include extra postage for overseas orders, shipping weight 10 oz.

KV33 Corporation ® P.O. Box 27246 ¢ Tucson, Arizona 85726 ¢ (602) 889-5722

Circle 215 on inquiry card.
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Figure 7: Schematic diagram of a DTMF-receiver circuit that employs the ITT 3044 and 3045 hybrid bandpass filters and the MK5102
decoder.
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Figure 8: Block diagram of the ITT MSD3210 hybrid thick-film-technology DTMF decoder/receiver shown in photo 6 on page 68.
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r' Number Type +5V GND -12V +12V T
IC1 ITT3045 18 13 5
IC2 ITT3044 18 13 5
IC3 MC1458 4 8
IC4 MK5102N-5 1 6
Power connections for circuits shown in figure 7.

+12v

20 J19 (11 |3
EN H/B28 XEN Vp
24
< >—nie o1 22 >
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INTERFACE D2 =
COUPLER o 16 ouTPUTS
< >—=RInG ot f—
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17T 3210
21 13
IN 1633 ov[————— > sTRoOBE
14
CLROV
7
VN
7 XIN XouT
10 9

3.579545 MHz
CRYSTAL

Figure 9: Schematic diagram of connections to the MSD3210 for use as a DTMF

receiver.

Text continued from page 58:
integrated circuits from ITT, the
MSD3210 and MSD3201. The
MSD3210 is a hybrid DTMF tone
receiver that wuses thick-film
CMOS/LSI technology. The output
is a 4-bit code directly compatible
with standard CMOS logic. As
shown in the block diagram of figure
8 on page 62, the input signal is
received on the telephone-line-
compatible inputs called, for
historical reasons, “tip” and “ring.”
(This compatibility does not,
however, necessarily mean that you
can connect it directly to a telephone
line and still be in compliance with
telephone-company tariffs.) Each line
is protected for a voltage range from
—200 to +200 volts, and the two
provide a balanced differential input
impedance of 600 k ohms.

The output of this first stage is
passed through a high-pass and dial-

tone-reject filter into an adjustable
gain and attenuation stage. Next, the
CMOS LSI decoder circuit provides
bandsplitting, tone detection (by the
digital zero-crossing method), and
timing functions. The output code is
selected by the H/B28 (hexadecimal
or binary-coded 2-of-8 select) line.
The code relationships are shown in
table 3. When the DV (output strobe)
line goes high, a tone pair is present
on the input lines and the output data
levels are valid. Table 4 on page 60
describes the functions of all the
MSD3210's pins. A complete DTMF-
receiver circuit, as shown in figure 9
on page 63, requires only two com-
ponents,

While my personal choice for a
DTMF receiver right now is the
MSD3210, ITT also makes a true
single-chip CMOS DTMF receiver (as
opposed to a hybrid package)

Text continued on page 68

Circle 136 on inquiry card.

Toughest Boards
in Town...
IEEE 696/S-100

NON-STOP CLOCK

Keeps time with power off. Our
industrial clock utilizes a new
lithium battery for 3-9 vears use
Easiest clock to program you'll ever
see. Runs in all 5100 systems.

O Year, date, hrs, mins, secs, msecs,
O Uses new L5 CMOS chip
O Vectored interrupts

0O Clk-24 .

A/D CONVERTER

IEEEGDE/5-100 AlM-12 industnal
standard module designed for
industrial analog-to-digital use

O Runs in all 5-100 systems.

0O 32-channel, 16-differential £ 12-bit
resolution/accuracy, T 25-micresecond
CONVEFSIOnS.

O Instrumentation amplifier

O BASIC program provided, O AlM-12,
5695 or 5785 w/-1000 gain transducer
amplifier.

D/A CONVERTER

AOM-12 IEEEGS96/5-100 industrial
level digital-to-analog (D/Al
converter.

O 12-bit &£ 142 L5.B. accuracy over
full 0-70°C temperature range,

O Outputs 0-10, £ 5, or £ 10 vols,
O Short circuit protection, all outputs
O Switch-programmable for multiple
boards.

O AQM-12, 5575

VIC 4-20

Standard output for industrial

control 4-20 mA /A converter.

Used in conjunction with the
/A board,

VIC4-20, 5445,
DUAL 77 Data Acquisition

and Control System-

Built tov industrial standards; designed
for severe environments. BASIC
language makes programming easy.
Access to hundreds of sensors.
Expandability to meet your increased
needs. Monvolatile memaory. Power
interruption recovery with automatic
restart, DUAL 77 is economical;

S5985 & up.
A AIS
e

system reliability/system integrity

DUAL SYSTEMS
CONTROL CORPORATION

720 Channing Way, Berkeley, CA 94770
(4715} 549-3654 = TWX 00 36b6-2035
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Figure 10: Block diagram and pinout specifications of the ITT MSD3201 CMOS DTMF-decoder/receiver chip shown in photo 7.
Because of the inherent ease of manufacture of CMOS components, the price of the 3201 may be expected to fall.

EXTENDED PROCESSING ANNOUNCES

THE MODEL EPZ-A SINGLE BOARD COMPUTER
APPLICATION ORIENTED DISTRIBUTED PROCESSING FOR THE S-100 BUS

N,

Don't make one CPU run multiple programs.
Make muitiple CPU’s run one or more pro-
grams. The EPZ is acomplete ZBOA computer
designed to work in PARALLEL to your existing
CPU. It is desigred to do YOUR applications.
Use it in applications where your present CPU
isn't quite fast enough by itself or where intel-
ligence is needed to control a peripheral and
your present CPU doesn't have enough time. If

64  December 1981 © BYTE Publications Inc

even more processing capability is needed then
add a second EPZ. As many as 64 EPZ's could
be added if you had enough slots in your sys-
tem. Each one operating independently and not
taking any RAM or ROM from your present sys-
tem or from each other. This is your chance to

add proc&ssin% power and expandability toyour |
|

system and still keep your present hardware
and software intact.

Features include:

8 4MHz Z80A microprocessor.

8 ROM operating system.

B 8K of fast static RAM for trouble free
operation.

B 8 bit paralle! I/0 and 2 status ports to inter-
face with the host CPU.

B 8 bit parallel 1/O and status flags to interface
to the users application. g

8 2K EPROM (2716) expandable to 4K (2732).

B Software supplied to interface 8080/280
CPU to the EPZ.

B8 The EPZ features the latest in PC board
design. Including 4 layer construction for
the ultimate in noise suppression. Silk screen
and solder mask are also used. All IC’s are in
sockets. )

8 Expansion connector and I/O connector at
the top of the board. Can be expanded to
64K of RAM. All Z80A signals are available
and buffered for maximum flexibility. .

® Comes completely assembiled, tested and
ready to run without any hardware modifi-
cations to your system.

B Optional utility software to interface the host
to the EPZ. Contact Microbyte for details.

B Price of $595.00.

AVAILABLE FROM

Microbyte Computer Systems
2798 So. Bascom, San Jose, CA 95124
(408) 377-4685

DEALER INQUIRIES INVITED

Clrcle 263 on Inquiry card.
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The A2-3D1 _
Graphics Family...

professional graphics

foryou
and your Applell.

suoLOGIC

Communications Corp.
713 Edgebrook Drive
Champaign, IL 61820
(217) 359-8482

Telex: 206995

Circle 397 on inquiry card.

‘Anple” is the reglstered trademark of Apple Computer Inc.
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Apple/6502 Software
Development Tools from
MicroCraft Systems, Inc.

RGL Real-time Graphics

With RGL you can write programs for Apple 11 HI-RES
graphics that move and rotate 3-D objects at real-time
speeds--fast enough to make interactive animations
possible. RGL is ideal for educational uses, interactive
graphics are easy to program, even for beginners. An
object is created by drawing lines in 3-D Space, and as it
moves and rotates, its size and perspective are
automatically adjusted. The source code library of
example programs includes several two player games, a
function to print a HI-RES screen, and many other
graphics programs. Programs are very short, our tank
battle animation, with game paddles controlling two tanks
is only 4 pages long.

A text file is compiled into a BRUNable program. RGL is
a very efficient structured language, similar to ‘C'. No
additional hardware or software is needed. Also available
on Apple CP/M disk.

RGL Systern (Compiler and SuperEdit) .. .... ... $130
RGL compiler and documentation . . . .. ...... ... $85
Documentation with Demodisk ............... $25

Cassette vers. (Resident compiler and screen editor) . . $60

SuperEdlt Full Screen Editor

Horizontal scrolling allows 80 columns * Move cursor by
character, line or page * Search and replace ® Block move
and copy * Versions available for most 80 column boards
SuperEdit . . ........... $75 (Manual only. .. $15)

MaCI' OLlI]k Complete 6502 Assembler

Disk Assembler, unlimited source file size, nestable file
includes * Recursive macros and nestable conditional
assembly ¢ Links source or object code * Editor provided
MacroLink . .......... $125 (Manualonly. .. $15)

DiskScreen pis Utility

Display a complete disk sector in hex and ASCII using
HI-RES screen, edit sector by typing over display. With
Source listing. . .............. ... ....... $40

Note: All programs require a single disk drive and 48K.
When ordering please specify configuration.

Inquire about 6800 and 8080/Z80 cross-assemblers.

Circle 99 on inquiry card.

New
CompuView
Software

8086 Software

¢ VEDIT full screen editor for CP/M-86, SCP 86-DOS and
IBM Personal Computer.

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

V-COM Disassembler

Finally a Z-80 disassembler for CP/M which produces
easy to read code, a cross reference table and handles
INTEL and ZILOG mnemonics. V-COM is exceptionally
fast and produces an .ASM file directly from a .COM file.
V-COM can accept two user created information files. One
contains assignments of labels to 8 and 16 bit values; the
second specifies the location of tables and ASCII strings.
The resulting .ASM file will then contain labels and proper
storage allocation for tables and strings. Each information
file may contain nested ‘INCLUDE’ to other files. Each
package includes variations of V-COM compatible with the
TDL, MAC and two types of ZILOG assemblers. $80

F aStSCI' €€I1 CRT emulation and Screen Line Editor

FASTSCREEN enhances your memory mapped
hardware by providing a fast and highly compatible
emulation of popular CRT terminals. The screen line
editing allows you to move the cursor to any line on the
screen, edit it and re-enter it without retyping.  (Great
when you mistype a long command line). It also includes
paging and optional interrupt driven keyboard routines.
(FASTSCREEN fis provided as source code and requires
assembly language knowledge for installation.) $85

PIICEON 24x80 S100
Video Board

The PIICEON V-100 offers memory mapped speed,
but being 1/0 mapped, uses no memory space nor bank
select. FASTSCREEN is the perfect software driver for the
V-100. Fully assembled and tested by PIICEON, the
company known by OEMs for reliability.

PIICEON with FASTSCREEN . . .. .. ........... $480
PIICEONboardonly . .. ................... $460



CP/M
CUSTOMIZABLE
FULL SCREEN EDITOR

The Industry

Standard is
Uniquely User
Oriente

VEDIT is user oriented to make
your editing for program development
and word processing as fast and easy
as possible. Particularly unique is the
customization (installation) process
which makes VEDIT the only editing
package that allows you to determine
your own keyboard layout and use
any available cursor and function
keys. Just think of the difference it
makes in your ease of learning and
usage to type cursor and function keys
instead of memorizing obscure control
characters. The customization extends
to much more, takes only a few
minutes and requires no

programming knowledge.

Unequaled Hardware
Support

The CRT version directly
supports over 35 terminals (including
ANSI standard) in its installation
menu and utilizes ‘smart’ terminal
features such as line insert/delete,
reverse scroll, status line and reverse
video. Function keys on terminals
like the Televideo 920/950, Heath
H19, IBM 3101 and XEROX 820 are
all supported. The memory mapped
version is extremely flexible, supports
bank select such as on the SSM VB3
and screen sizes up to 70 X 200.
With this level of customizability and
hardware support, VEDIT will be fully
integrated into your system.

User Oriented
Features

You get the features you need,
like searching, a scratchpad buffer for
moving and rearranging sections of
text, complete file handling on
multiple drives and iteration macros.
For ease of use VEDIT has features
you won't find elsewhere, like
automatic indenting for use with
structured languages such as Pascal
and PL/I. You are less likely to make
a mistake with VEDIT, but if you do,
one key will ‘Undo’ the changes you
made to a screen line. And if you
run out of disk space with VEDIT, you
can easily recover by deleting old files
or even inserting another diskette.
Take a hint from our customers who
have other editors and word
processors. They find VEDIT the
fastest and most comfortable to use.

Full Screen Editing
with Exceptional
Speed

VEDIT gives you true ‘what you
see is what you get’ full screen
editing. It creates and edits standard
text files of up to one diskette in
length, which are fully compatible
with all compilers and text processors.

VEDIT's unequalled speed is partly
due to its ability to edit up to 47K of
a file entirely in memory. There is
no slow and annoying continuous
disk accessing as found on most other
editors/word processors. Yet you can
still handle multiple files, insert a
specified line range of another file
anywhere in the text and even change
diskettes.

New Word
Processing

The new word-wrap and ability
to print any part of the file makes
VEDIT suitable for simple stand-alone
word processing, or it may be used in
conjunction with a text processor.
Printer control characters can be
imbedded in the file. The cursor’s
line and column positions can
optionally be displayed.

Now for
Xerox 820
IBM 8088

Ordering

Many dealers carry VEDIT, or
you may contact us for fast delivery.
Specify your microcomputer, video
board or the CRT terminal version,
the 8080, Z80 or 8086 code version
and disk format required.
Demonstration versions available for
some machines.

VEDIT - Disk and manual
For80800rZ80 ......... $145
For CP/M-86 or IBM 8086 . .$195

Manual only

VISA or MASTERCARD Welcomed

Apple II Softcard ® TRS-80 II and I
SuperBrain * Heath H8/H89 ¢ Altos
NorthStar ¢ Vector * MP/M * IBM

CP/M and MP/M are registered trademarks of Digital Research, Inc.
Apple 11 is registered tradentark of Apple Computer. Inc. SofiCand isa
trademark of Microsuft. TRS-80 1 a irademark of Tandy Corp
1955 Pauline Blvd., Suite 200
Ann Arbor, Michigan 48103

(313) 996-1299

CompuView

PRODUCTS, INC.

Circle 451 on inquiry card.



Text continued from page 63:

designated the MSD3201, the internal
structure of which is shown in the
block diagram of figure 10 on pages
64 and 65. It uses a slightly different
technique to process the DTMF
signal. After the usual 60-Hz-reject
and bandsplitting filters, the 3201

uses eight bandpass filters to detect
the tones by analog means (remember
the seven LM567s1), rather than the
digital method employed in the 3210.
Other than that, its operation is
similar to the 3210’s.

The MSD3201 is aimed at high-
volume users. In common with any

!DIAL TONE ADJ

REJECT GAIN
FILTER STAGE

I msn
3210

CMOS
LS|
DECODER

9 X'OUT

! 358 MHz
ot CRYSTAL

Photo 6: An even more compact DTMF receiver can be made using the ITT
MSD3210 hybrid thick-film-technology DTMF decoder/receiver chip. A single
dual-inline package and a crystal form the complete receiver, at a cost of about
870.

3201
Integrated DTMF Receiver

tion . R tioe!
3201 is a complete Dual Tone Multiple
jcy (DTMF) receiver detecting a selectable
f 12 or 16 standard digits. No front-end
ing is needed. The only externally required

Ents are an inexpensive 3.58-MHz television
z o)

Photo 7: Most future high-volume designs will use advanced devices such as this
ITT MSD3201 single-chip CMOS DTMF decoder/receiver.
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integrated circuit of this type, its price
will drop in volume production.

Making the Connection

Before you decide to build one of
these circuits, be aware of the restric-
tions in attaching it to the telephone
line. Like a direct-connect modem or
automatic telephone-answering
device, any of these circuits must be
connected through an FCC- (Federal
Communications Commission) ap-
proved line-protection transformer or
coupler. This line-interface device is
installed to protect the telephone
system from half-asleep ex-
perimenters who might short 115
volts AC onto the telephone lines.
The coupler generally consists of a
600-ohm matching transformer and
some overvoltage-protection com-
ponents. If you plan on experiment-
ing with the telephone lines, the
telephone company will install a
coupler for a low monthly charge.

It is not absolutely necessary to
directly connect to the telephone
lines. In his book Telephone Ac-
cessories You Can Build (reference 2),
Jules H. Gilder describes the construc-
tion of an automatic answering
device using an acoustic-coupling
method. A small microphone hears
the telephone ringing and triggers a
solenoid that lifts the handset off the
cradle. A speaker and microphone
fastened over the mouthpiece and
earpiece of the handset provide a link
to the user's answering device. For
casual use, this sort of kluge can be
effective.

Other Possible Approaches

I hope you can see the benefits of
using the MSD3210 and 3201 DTMF
receivers because of the effort re-
quired to construct your own
separate-component filters. Of
course, | have a tendency to lean
toward hardware solutions to any
problem and avoid strenuous pro-
gramming. If, however, you hold a
black belt in machine-language pro-
gramming, you might try an all-
software approach. Conceivably,
you could write an FFT (fast-Fourier-
transform) routine to detect the
DTMEF frequencies. Personally, I'd
rather do something else between ar-

Circle 435 on inquiry card. ee=p
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INSTANT 80 COLUMN AF

. The’ mlracie of the 80 Sa i gverythmg ‘%u Yxyant m 80 column card.
. STOP STARING AT 40 COL 1 mFull compatn&le with Apple I1® and Appie 1l Plus®*

{‘_-; ‘WIZARD-80 lets you see e&aﬁtly what you will get = Fully compatible with most word processors,
when typn 8 —oalumn % n{@“ A micro-modems and prom programmers, plus all
‘*‘\uform i ‘b esyoua TN . current Agple II expansion boards

fullé columnwby:" ¥ = Lists BASIC programs, integer and Applesoft
; = Fully compatible with Pascal

# Uses software to switch bgtween 40 and 80
" column formats ,

- Dlsplays 7X9 matrix cha;racters

WIZARD-80

YOUR INSTANT
80-COLUMN APPLE

It §s the Miracle of the 80's. It has | erything you want in an B0-column card,
STOP STARING AT 40 COLUMNS. The WIZARD lets you see exactly what you will get
when typing 80-column format. It giv | you a full 80-column by 24-1ine display
with all these features: Fully compati with Apple 11 and Apple I1 plus. Fully
compatible with most word processors, cro-modems, prom programmers, plus all
current Apple I! expansion boards. L BASIC programs, integer and Applesoft.

Fully compatible with Pascal. Uses ware to switch between 40 and 80 column
formats. Displays 7X9 matrix charact provides upper/lower case characters
with full descenders. Fully edits, us¢ * @gpe key for cursor movenent. Scrolling
stop/start uses standard Control-S e ‘eeps text an screen while it is bhefng
printed. Contains crystal clock fr ‘r-free character display. Low power
consumption for cool reliable opere components soldered directly to the
board for maximum relfability. 2k J M, 50 or 60 Wz operatfon. Interface

for a 1ight pen. Inverse video s fard. The WIZARD-80 is available
at all Fine Computer Stores.

It comes to you from
Wesper Hicro Systems

a subsidiary of
WESPERCORP

*Registered trademarks 1 ' : ¥ NQ\W Myford Road n"

of Apple Computer Inc. .g.

allforma 92680



ticles than wrack my brain while star-
ing at a video display. I'll just buy a
few more chips.

One place software might work
well is the DTMF-encoding function.
I haven't tried that because I've
always envisioned myself stepping in-
to a phone booth in Butte, Montana,
and “talking” to my computer
through either the built-in Touch
Tone keypad or a small handheld
DTMF encoder. Software-generated
tones might not be very portable. If
your application is less mobile, you
might try synthesizing the DTMEF
waveforms with software timing
loops or through a simple D/A con-
version. An informative article by
John Renbarger entitled ‘A
Telephone-Dialing Microcomputer”
that deals with D/A-conversion
signaling on a KIM-1 system was
published in the June 1980 BYTE
(page 140).

In Conclusion

Through a series of circuits ranging
from a hundred components down to
two, I have attempted to demonstrate

both hobbyist and commercial
decoding techniques. The choice of
which one to build is generally a com-
promise between assembly time and
component cost. If you have a lot of
spare time and an ample junk box,
you might try building the
100-component circuit. Designers
working on commercial applications,
on the other hand, would definitely
opt for the latter. In my own case,
wiring all those resistors and
capacitors together once was enough.
I will stay with the ITT MSD3210 and
gladly pay the difference.

Inasmuch as it may be a while
before I have an intelligent conversa-
tion with my computer, and
technology moves very fast, perhaps
by the time I am ready to fully imple-
ment remote interaction with my
computer [ will discard DTMF signal-
ing in favor of voice recognition.

Next Month:

In case you're interested in trying
to generate DTMF waveforms by
D/A conversion, we'll look at the
basic principles of digital-to-analog

¢ Runs at 4 MHz with no Wait States - Uses 200
nsec. 6116 Memory IC's

» Very Low Power, Only one Memory IC Active at
One Time. (40 ma Active, 5 ma Inactive)

« Byte Wide Memory IC's Allow Replacement with
2716 (5V) EPROMS for RAM/ROM Combina-
tions. On Board Wait State Generator Provided
for use with Slower 2716's

« Supports Both Cromenco Style Bank Select
Through Port 40H and Standard Bank Select

NOW A HIGH PERFORMANCE S100 BUS,

32K STATIC RAM MEMORY FOR ONLY $325!

FULLY ASSEMBLED, TESTED AND READY
TO PLUG INTO YOUR SYSTEM

Fo—

Lfﬁlﬂmu

-.l‘-.ll.lmum_ m;ui[l'l'ill

Compare These Features:

« IEEE 696 Extended Address Supported

» Any Number of 2K Blocks may be Disabled Pro-
viding Compatability with Memory-Mapped Video
Displays and Controller Cards.

« 90 Day Warranty Parts and Labor

Send Check or Money Order Today. Sorry, no COD’s

please. Califomia residents add 6% Tax.

Computer Concepts

8141 Engineer Road / San Diego, CA 92111
Phone (714) 485-7779
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Circle 84 on inquiry card.

and analog-to-digital conversion. Oh
ves, you may find it interesting for
other applications, too.B
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The following items are available
from:

The MicroMint Inc.

917 Midway

Woodmere NY 11598
telephone (516) 374-6793

1. ITT MSD3210 Hybrid DTMF Tone
Receiver......$66
2. 3.579545 MHz crystal (for use with

Items 1 and 2 will be shipped from
stock. For items 3 and 4, call to deter-
mine availability.

Please include $1.50 for shipping and
insurance. New York residents please
include 7% sales tax. For orders to be
shipped outside the United States,

please add $6.

To receive a complete list of Ciarcia Cir-

cuit Cellar kits available from The Micro-
Mint, circle 100 on the inquiry card
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Vista Makes a Powerful Statement;‘

Mass storage. Music and Ask us about our V-1000, a
video boards. Memory. Our pr OduCtS dual, eight-inch subsystem
Whatever you need to make that combines state-of-the-
your computer system more Speaklfor : art technology with state-of-
powerful and versatile, Vista Th emse VeS your budget prcing.
Computer Company can e i Ask us about the most

provide it.

Ask us about disk drive
subsystems. We have complete
hardware/ software packages for
the Apple®, TRS-80™ and $-100
computer systems.

Ask us about advanced
components for Apple®
computers, We'll describe our

Type-Ahead Buffer, Vista Vocalizer,
Vision-80 and much more.

innovative peripheral for the
Apple®, and we'll give you a
complete description of our A80C

Ask us for whatever you need to
rmake your particular system fill
your particular application. When
you supply the questions, we
supply the answers.

COMPANY
1317 E. Edinger Avenue
Santa Ana, CA 92705

(714) 953-0523
Call Toll Free (800) 854-8017

®Apple s a registered trademark of Apple Computer, Inc.
™TRS-80 is o trademark of Radio Shack. a Tandy Co.
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Check the Osborne Books You

INTRODUCTORY
BOOKS

Business System
Buyer's Guide
by Adam Osborne and Steven Cook

Purchasing a computer for any
business is a complex process,
but this book will help. Before
you buy any computer, read this
book. You'll never make a better
investment. #47-0, $7.950

An introduction to
Microcomputers
Volume 0:

The Beginner's Book
by Adam Osborne

Here's the book to start with if
you know nothing about micro-
computers but wish to tearn. Pro-
vides the concepts you'll need to

understand this technology.
#26-8, $4.950

An Introduction to
Microcomputers

Volume |: Basic Concepts
by Adam Osborne

The world’s best selling textbook
on microcomputers uses con-
cepts that are common to all
microprocessor systems. Shows
what a microcomputer can do,
and how it does what it does.
This edition is the most com-
prehensive and up-to-date ‘in-
troduction to microprocessor

systems available anywhere.
#34-9, $12.99 0

Running Wild-The Next
Industrial Revolution
by Adam Osborne

An insider's look at the micro-
electronics revolution. Will the
coming years prove to be a
dream or a nightmare? Running
Wild tells the story. #28-4, $3.950

GUIDES
Apple Il'™User's Guide

by Lon Poole, Martin McNiff and
Steven Cook

Complements your Apple |l
owners manual. Our guide will
tell you more aboutyour Apple |
or Apple |l plus computer than
any other single source. This
guide is a complete BASIC
programming tool. It covers all
the special features of the Apple
computer. #46-2, $15,000

PET/CBM™ Personal
Computer Guide

by Adam Osborne and

Carroll Donahue

A step-by-step guide which takes
you from the “on” switch to as-
sembly language subroutines for
your Commodore system. It's a
BASIC tutorial and covers many

recent CBM products.
#55-1, $15.000

ML COMMON

HASK
FROWK AN,

PROGRAMMING
o BOOKS

“SCience and Engineering
BASIC Programs
ed. by John Heilborn
An important collection of the
most valuable programs for
scientists and engineers. Easily

used on most popular micro-
computers. #63-2, $15.99 O

Some Common BASIC
Programs

by Lon Poole and Mary Borchers
76 well designed and brilliantly
documented programs that solve
a variety of problems in statistics,
finance, and math.

Generalized BASIC
Edition 406-3, $14.99 O

PET/CBM ™Edition

#40-3, $14.99 0

we?

TRS-80 ™ Level Il Edition

#54-3, $14.99 0
weW

Atari ™ Edition
#53-5, $14.99 0

All 76 programs ready to run on:
PET/CBM™floppy disk

#33-0, $22.500

PET/CBM ™ cassette

#25-X, $15.00 O

TRS-80™Level 1l cassette

#32-2, $15.000

Practical BASIC Programs
Here are 40 usetul and fully doc-
umented programs designed to
run on most microcomputers.
Especially useful in small busi-
ness and household applications.

QtGenemllzed BASIC) #38-1, $15.990
\2

Osborne
CP/M™User Guide

by Thom Hogan

The most complete and up-to-
date CP/M book you can find. It
will make your first use of CP/M
easy. Ifyoualready own CP/M, it
will help you modify your system.

#44-6, $12.000
wet
CBASIC ™User's Guide

by Adam Osborne, Gordon Eubanks
and Martin McNiff

Co-authored by Gordon Eu-
banks, the creator of CBASIC,
this is more than a self-teaching
textbook, it is the definitive ref-

erence of the CBASIC language.
#61-6, $15.000




Want E(

BUSINESS
BOOKS

by Lon Ponle and co-authors

Osborne's three business sys-
tems are renowned for excel-
lence in design and documenta-
tion. Our books explain in de-
tail how to use the programs.
They contain compilete program
listings, supporting technical
documentation, and specific in-
formation on changing and
installing the programs.

Payroll

with Cost Accountin?
#22-5, $20.000

Accounts Payable and

Accounts Receivable
#23-3, $20.000

General Ledger
#24-1, $20.00.0

ASSEMBLY
LANGUAGE
PROGRAM
SERIES

by Lance Leventhal and co-authors

You needn’'t know anything
about assembly language to use
these books. Each one is a
straightforward, self-teaching
textbook thatis both precise and
easy to understand.

€W
68000........... #62-4, $16.99 O
6809 ............ #35-7, $16.99 O
6502 ............ #27-6, $16.99 0
280 ............. #21-7, $16.99 O
Z8aoo .......... #36-5, $19.99 0

6800 ......... e #12-8,$15.99 0
8080A/8085 .... #10-1.515.990

The 8086 Book

by Russell Rector and George Alexy
Part assemblylanguage textand
part hardware reference, this
book covers all of the 8086's

most important features.
#29-2, $16.99 0

o INTERFACE

Interfacing to S-100 (IEEE
696) Microcomputers

by Sol Libes and Mark Garetz

Describes the S-100 Bus with
unmatched precision. Covers
mechanical and electrical design,
logical and electrical relation-
ships, bus interconnections, and
much more. #37-3, $15.00 O

Circle 326 on inquiry card.
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PET and the IEEE 488 Bus
(GPIB)

by E. Fisher and C.W. Jensen
Provides chapters on all aspects
of the General Purpose Interface
Bus. Includes lines, signals,

specifications, and much more.
#31-4, $15.990

Microprocessors for
Measurement and Control
by D.M. Auslander and P. Sagues
Learn to design mechanical and
process equipment using micro-
processor based “real-time" com-
puter systems. This book allows
readers (even those unfamiliar
with machine or assembly lan-
guage) to initiate projects.
#57-8, $15.99 0

MICRO-
ELECTRONIC
REFERENCES

Osborne 4 & 8 Bit
Microprocessor
Handbook

by Adam Osborne and Gerry Kane

The one source for complete,
objective and accurate informa-

tion on 4 and 8 bit microproces-
sors. This book describes virtu-
ally every 4 and 8 bit micropro-
cessor on the market today and
allows you to evaluate any de-

vice or combination of devices.
#42-X, $19.95 O

Osborne 16-Bit

Microprocessor Handbook
by Gerry Kane and Adam Osborne
A total reference book on
virtually every 16-Bit. micropro-
cessor, this book permits objec-
tive evaluation and comparison

of these new devices.

#43-8, $19.95 0

An Introduction to
Microcomputers:

Volume 3 - Some Real
Support Devices

by Gerry Kane and Adam Osborne

Available with or without 3-ring
binder or updates. Each device
is described in detail, including
an analysis of the best uses for

that device. Book - #18-7, $15.00 O
Binder - #19-5, $6.99 O
Six Updates - #98, $25.00 O

HANDBOOKS

68000 Microprocessor
Handbook

by Gerry Kane

This handbook offers more in-
formation about the 68000 than

the manufacturer’s data sheets.
#41-1, $6.99 O

CRT Controller Handbook
by Gerry Kane

Describes five devices in the
same thorough detail you'll find
in Volume 3. Contains 13 tables

and 149 separate illustrations.
#45-4, $6.99 0

8089 1/0 Processor
Handbook
by Adam Osborne

A complete presentation of the
8089. The 8289 Bus Arbiter is
also described with the same
careful attention to design and

application.
#39-X, $6.99 O

ORDER FORM
Book Title, Book #, Price

Osborne/McGraw-Hill

Name

Dept. B20
630 Bancroft Way, Berkeley, CA 94710

Call Toll Free: 800-227-2895
in California (415) 548-2805

i

Address

City/State/Zip

Plus: O .75/item 4th class 0 $1.50/item UPS [ $2.50/item Air Mail
(California residents add applicable tax.)

Total amount enclosed $ or charge my O Visa [0 Mastercharge

Card #

0 $10.00/item Overseas

Exp. Date
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Okay, you armchair
athletes, Microsoft has

a program for you.
Slide your easy chair
over to the computer
and prepare to compete
in an Olympic Decath-
lon—10 events requir-
ing speed, timing, and
agility.

Game of the Year
When [ first heard of
this program, it sound-
ed fairly bland. With its
dull name, I just knew
it couldn’t compare to
“Super-Intergalactic-
Cosmos-Blasters.”
Luckily, I happened
to witness the presenta-
tion of the Creative
Computing Game of
the Year award at the
West Coast Computer
Faire. Guess which pro-
gram took the honors
for 19807 That's right:
Olympic Decathlon, by

Tim Smith. At the pre-

sentation Tim gave us a firsthand demonstration of his
ingenious creation. When the presentation ended, I
bought a copy and raced home to try it on my computer.
I wasn'’t disappointed; the program exceeds its promise.

December 1981 © BYTE Publications Inc
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Olympic Decathlon

David A Kater
POB 1868
La Mesa CA 92041

SPEED = G OWSEC
DISTREE = 2.5

Photo 1: The javelin throw (TRS-80 Model I version).

596 CivSEC

Photo 2: The javelin throw (Apple 1l version).

manual for ways
more difficult ones.

Olympic Decathlon
is a remarkable simula-
tion of the two-day
event at the Olympic
Games. It includes the
100-meter dash, long
jump, shot put, high
jump, and 400-meter
dash on the first day.
The second day fea-
tures the 110-meter
hurdles, discus throw,
pole wvault, javelin
throw, and 1500-meter
run. The winner of this
combined event is con-
sidered the world’s best
athlete. After you par-
ticipate in the computer
version of the decath-
lon, youll understand
why.

Each event is dis-
played in superb ani-
mated graphics that
you control via the
keyboard. The appro-
priate keys necessary
for each event are dis-
played on the screen

before each trial. These instructions are sufficient to
explore each event, but you may wish to consult the
to approach

some of the




SHSt@l’ﬂS n ex a total business system.

JOB COSTING MENU

. TRANSACTION ENTRY/OATE

. J0B/TASK TABLE MAINTENANCE

. JOB COST FILE MAINTENANCE

. JOB COST REPORTING

. EMPLOYEE TABLE MAINTENANCE

. RETURN TO MASTER MENU
SELECT [1-6)?

SYSTEMS Il EX
MASTER MENU
1. INVENTORY 7. CHART OF ACCTS.
2. PAYABLES 8. VENOOR MAINT.
3. RECEIVABLES 9.CUST. MAINT.
4. PAYROLL  10. CHANGE DATE
5. LEDGER 11. SYS./BACKUP
6. JOURNAL  12.STOP PROCSS'G.
13. OPTIONAL PROCSS'G.
SELECT 1-13)?

DATABASE MENU

1. FILE MAINTENANCE

2. REPORTS/REPORT MAINT.

3. UTILITIES

4. RETURN TO SYSTEM MENU
SELECT (1-4)?

ACCOUNTS PAYABLES MENU

1. FILE MAINTENANCE

2. PAYMENT SELECTION

3. PRINT CHECKS AND REGISTER

4. MONTH END

5. RETURN TO MASTER MENU
SELECT (1-5)?

RECEIVABLES SYSTEM MENU

. FILE MAINTENANCE

. RECEIPT OF PAYMENTS

. GENERATE BILLING

. MONTH END

. PAST DUE REPORT

. APPLY MONTHLY INTEREST
. RETURN TO MASTER MENU

SELECT (1-7)?

STATE
PAYROLL MENU
. MISC/TAX TABLE MAINT.
. TRANSACTION FILE
. MISC. PAY/DEDUCTION FILE
. EMPLOYEE MASTER FILE
. CALCULATE/PRINT CHECKS
PRINT W2's

. RETURN TO MASTER MENU
SELECT (1-7)?

LEDGER SYSTEM MENU

5’ ElALLE sﬂaﬁ'e"rﬁ%gﬁ STATEMENT
. 1. FILE MAINTENANCE
3. YEAR END PROCESS A2 PUIN{ﬂ OF SALES
4. RETURN TO MASTER MENU 3 REORODER REPORT
SELECT (14)? 4. RETURN TO MASTER MENU
SELECT (14j?

INVENTORY SYSTEM MENU
TIME DATE

SYSTEMS Il EX — EX for EXTENDED
PERFORMANCE. Westware brings you the
most completely integrated and simplest to  contractors. The power of our system is in
use business software for your Apple the KSAM Firmware card that plugs into the
Computer. The SYSTEMS Il EX is compiete Apple. This card permits high speed

with an integrated Database. Yes! The DBIl  searches and eliminates running sort

individual modules and later add additional
modules, such as Job Costing for

COMING SOON — Cash flow analysis with
graphics, Database | with graphics, and Bill
of Materials for small manufacturers.

CURRENT OPTIONS AVAILABLE — Job
Costing, Cycle Invoicing, Order entry, and

Database can move your system's files into  routines to get your files in order. Layaway:
Database format for customized reports or t . iy e All Checks, statements and invoices use
iabels. SYSTEMS Il is available on 5%" drives, and NEBS forms.

also on the Corvus hard disk. A Corvus
based system will give you the power and
capacity that challenges larger computers.

Although the SYSTEMS Il EX is a fully
integrated system, you may purchase

Dealer and OEM inquiries invited.
Apple is a trademark of Apple Computers.

(3 Yes, | would like to sample your software. Please
send me the Systems |l Demo Package. My check
for $25 is enclosed.

Yes. please send
me your Systems Il
Demo Package.

SystemsII €x

2455 S.W. 4th Ave.
Suite 2

Ontario, OR 97914
(503) 881-1477

Name _____ .

Title _

Company Name

.

2455 S.\W. 4th Ave, Address -
Suite 2
| Ontario, OR 97914 City State Zip.

Circle 436 on inquiry card. I (503) 881-1477



L_At a Glance

Name
Olympic Decathlon

Type
Game/simulation

Manufacturer

Microsoft Consumer
Products

400 108th Ave NE, Suite 200
Bellevue WA 98004

(206) 454-1315

Price
$24.95

Author
Timothy W Smith

Format
5Y-inch floppy disk or
cassette (TRS-80 only)

Language
Z80 machine code (TRS-80);
6502 machine code (Apple)

Computer needed

16 K TRS-80 Model I, Level
I or [I—tape version; 32 K
TRS-80 Model I, one disk
drive (two needed to do
backup); 48 K Apple II or
Apple II Plus, one disk drive
(two needed to do backup),
and two game controller

paddles

Documentation
48 pages for TRS-80;
39 pages for Apple

Audience
Armchair athletes of
all nations

The events require fast reflexes, good coordination,
timing, and lots of practice. There is a practice mode for
each event so that you can polish your technique before
the start.

Competition

Olympic Decathlon may be played alone or with
others. When you are ready to begin, the computer asks
for the number of competitors. Up to eight athletes may
compete in the TRS-80 version; as many as six in the
Apple version. Playing alone, you will strive to better
your previous performances. When several people par-
ticipate, the game develops an entirely different
character. Scores take on new meaning as the com-
petitors jockey for position in the standings. Head-to-
head confrontations in the running events add to the
drama.

The Simulation

Smith has captured the flavor of the Olympic Games
on magnetic media. With a bit of imagination, you may
relive those days on your hometown track, where you

S-100 ROM,

RAM & 1/0
BOARD

. Dedicated Controllers

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

2K of Static RAM.

tCTa
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$295.00

and Test Equipment.

RM-10

S-100

RACK MOUNT
CARD CAGE

ECT's RM-10 is a rack mount 10 siot Card Cage with
Power Supply, consisting of an ECT-100 rack mount
Card Cage (19"W x 12.25"H x 8"D), the MB-10 Mother
Board (with ground plane and termination) all 10
connectors and guides and the PS-15A Power Supply
(15A @ 8V, 1.5A @ = 16V). $295 00

Specializing in Quality Microcomputer Hardware
Industrial ¢ Educational e Small Business ¢ Personal

Card Cages, Power Supplies, Mainframes, CPU’s, Memory, 1/0, OEM Variations

ECTRONIC CONTROL TECHNOLOGY (201) 6s6-s080

763 Ramsey Ave., Hillside, NJ 07205

Circle 145 on inquiry card.



UVEON proudly announces
OPTIMUM.™ OPTIMUM is an casy to
use, total concept data management

program for CP/M* and MP/M "™ systems.

Breaking through traditional DMS
barricrs, OPTIMUM provides large scale
data management capability to broaden
your computer horizons. Developed for
individual computer users and applica-
tions builders, OPTIMUM supports
uscr-defined forms and files, dictionarics,
powerful reporting, stotage efficiency,
speed and unique cross-referencing.
Everything you want in data management
is now complete in one system.

USER-DEFINED
FORMS AND FILES

With OPTIMUM., implementing an
application is simple. The user defines
screen forms to fitthe data and describes
how the data is to be stored. Once this is
vomplete, data entry may begin. Input
cditing, validation and cross-referencing
during data entry extend OPTIMUM's
range. If the need exists, OPTIMUM can
handle complex or multiple screen forms
for the same file. Screen forms may be
modified and expanded as needed.

DICTIONARIES
OPTIMUM maintains a dictionary of
terms for cach file. This dictionary
contains information on cach data
clement in the file and describes
opcrations 1o be performed. Alierations
and additions to the dictionary may be
madc as required.

MICRO-ENGLISH ™ REPORTING
OPTIMUM Micro-ENGLISH lets the
uscr request standard or custom reports
from the OP'TIMUM files. Sophisticated
sclecting and sorting capability give
Micto-ENGLISH all the power of a laige
scale interactive inquiry processor. A
dictionary bascd vocabulary keeps the
uscr interface simple,

OPTIMUM STORAGE

EFFICIENCY AND SPEED

OPTIMUM stores all information in a
compact variable-length format,
OPTIMUM files are designed for
interactive speed: a single file item may
be retrieved from among hundreds in
an instant,

OPTIMUM DATA
CROSS-REFERENCING
A unique feature of the OPTIMUM
system allows a user o cross-reference
data clements. Once information is
entered. it may be retrieved using key
words in the data.

Uuveon

The Fulur-e in Software.

From simple applications to complex
systems, OPTIMUM manages it all.
Broaden your horizons using the total
concept data management system with
the power of such industry forerunners as
Prime Information, Honeywell Ultimate
and Microdaa Reality. Call or write
UVEON today for more information on
OPTIMUM. 1-800-525-1637.
CPIM and MIIM e i temark s ob ] igical Reseanch, Ine
ETINEIM anul Micisr BNCGEISE e wadennacks of VIVION

Cannpunter Systenwe, b

UVEON Computer Systems, Inc.
899 Logan Street
Denver, Colorado 80203
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can still hear the crowd buzzing about the last race. Now
it's your turn. Suddenly you are aware only of the
starter’s voice as you toe the starting line.

ON YOUR MARK
SET
GO!

As you frantically tap the keyboard, your animated
counterpart streaks across the screen. As you near the
finish line, your fingers scream for relief, but you can't
give up now; your brother-in-law is gaining. With a final
burst of energy, you cross the finish line and collapse into
your chair, savoring a narrow victory,

The simulation of the actual events is uncanny. Each is
unique and requires its own combination of timing, tech-
nique, endurance, coordination, and speed. For example,
the pole vault demands a healthy dose of all these
qualities. You begin with a running approach. As the
graphic figure nears the pit, the pole must be planted in

the vaulting box. Miss the box, and the vault is aborted.

If the pole plant is successful, and your flying fingers
have generated enough momentum, the figure will ride
the pole toward the crossbar—where he must pull up into
a handstand, just before hitting the bar. Finally, the pole
must be released before it follows through the crossbar.
Proper timing is rewarded with SUCCESSFUL VAULT!

Authenticity

The rules in Qlympic Decathlon are virtually identical
to the real event. For example, in the vaulting events you
may “pass” on the lower heights and save your energy for
the tougher ones. If you miss on three consecutive at-
tempts, you are eliminated from that event.

The rules are enforced by an eagle-eye official. If he
determines that you “purposely” knocked down the
hurdles, you will be disqualified. He also keeps a watch-
ful eye on the fault line in the javelin throw and long
jump. And, of course, jumping the gun in a race is forbid-
den.

*
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Energy Savings All Year Round!!

SciTronics Remote Controllers and Real Time Clocks are saving users
money all year round.

Energy bills are being cut by controlling heating, air conditioning,
lighting, and security systems in homes, offices, stores, and factories.

You too can save money by simply using your existing computer and
a SciTronics Remote Controller/Real Time Clock combination as an in-
expensive energy management system (EMS). Now you have the
choice of controlling either the light duty BSR X-10 switches sold by
Sears and others, or the great variety of heavy duty industrial grade
switches recently introduced by Leviton. With your own EMS you too
can be saving up to 30% on energy bills.

Your Ghristmas‘Bonus!!

Adding a SciTronics Remote Controller/Clock combination to your
computer can allow you to create highly unique Christmas displays. You

YEAR ROUND SAVINGS plus 3
a Ghristmas ‘Bonus!!

% 1

can control sequencing of both indoor and outdoor iights and motorized
displays in ways only possible with computer control. Thus, your home
or business can be an exciting eyecatching showplace.

Contact your local computer dealer for details
and a demonstration or call SciTronics directly
about other energy saving products.

How Does It Work?

Your S-100, Apple Il or PRS-80-1 computer prompts the controller to transmit coded
control signals across existing AC power lines. The signals are received by compact
remote switches, which replace existing outlets or wall switches. The switches in

turn control the light or appliance plugged into them. No hard wiring is necessary
and up to 256 locations may be operated, in either manual or prescheduled real time
access modes, by a single controller.

SciTronics, Inc; 523 So. Clewell St.; P.0. Box 5344; Bethiehem, PA 18015; (215) 868-7220
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The
5000 SX
with;

Capacity: 5.5 MB Winchester Plus Two
Mini Floppies

If you know our Series 5000 1able top
computer line, you know that good things
come in small packages.

Now, with the introduction of the 5000
SX, big things come in small packages.

One integrated package can contain two
double sided, double track density Noppies
plus a 5.5 megabyte Winchester drive.

Speed: Load 20K in Less Than a Second

Not only does our high performance
Winchester subsystem include error
detection with automatic error correction,
its extreme speed is comparable to that
of large main frame hard disk systems.

A 20K program loads in less than one
second, about 10 to 12 times as fast as
a floppy.

We invite comparison with our com-
petitors’ Winchester implementation then
you will see how a truly engineered solution
speeds up your application programs.
Extras: You'll Be Glad You Have Them

The 5000 SX comes standard with lots of
extras, starting with a fully terminated 8100
mother board. Add to that 64K dynamic
RAM modules, with parity, of course, and
receptacles for your CRT and Printer that
tum on with the main power switch.

Plus, convenient up front power reset
switch, incoming power line filter and
much more.

Software:
Operating Systems: CP/M, MP/M,
TurboDOS
Languages: BASIC, FORTRAN, COBOL
Application Packages: FMS-80,
WORDSTAR, Accounting Plus, all
tailored to operate on the 5000 SX.

Quality: So Good, It's Warranted 2 Years

There isn't room on this page to even
scratch the surface of the IMS Inter
national story.

However, our 2-vear warranty is a dead
giveaway that we produce rugged, top
quality, professional equipment. We do
things right the first time so they don't
come back to us.

The truth is, we have fewer retuns
within our 2year wamanty period than
other manufacturers have within their
90-day warmanty periods.

For full details and the location of your
nearby IMS Intemational dealer, call us
today at (714) 978-6966. Or write:

We Build Computers As If Your Business
Depended On Them.

2800 Lockheed Way, Carson City, NV 89701
Telex: 910-395-6051

& MP/M,TM of Digical Research « TurboDOS,
M of Software 2000 - FMS-80, TM of DIR Associates
WORDSTAR, TM of MICROPRO «ACCOUNTING PLUS,
T™ of SYSTEMS PLUS
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Program Reliability

The program has exceptionally good error handling.
User response is strictly controlled to eliminate the accep-
tance of unreasonable input. The TRS-80 version appears
to be crash-proof. Try as I might, I couldn't cause the pro-
gram to crash or even become flustered. Apple II users
can avoid missing any turns by disabling the RESET key.

I found one minor logic error in the TRS-80 version.
When several pairs of people are competing serially, the
“false starts” are charged by lane rather than by in-
dividual. By the time this review is published, Microsoft
will have corrected this problem. Otherwise, the program
appears flawless.

Documentation

The program is accompanied by an instruction booklet
containing background information about the program,
the author, and Microsoft. The instructions cover run-
ning the program, cassette-loading problems, backing up
the disk (you are allowed one backup), and tape or disk
replacement. Each event is discussed in detail, and hints
on technique and strategy are included.

Hardware Requirements

Olympic Decathlon is available for the TRS-80 Model I
and Apple II computers. Each version took about 10
months to complete.

The TRS-80 version is available on either cassette or
disk. The disk version requires 32 K bytes and one disk

drive. This version is an impressive example of the
creative animation attainable with low-resolution
graphics (see photo 1).

The Apple version is available on disk only. It requires
48 K bytes, one disk drive, and game paddles. The high-
resolution color graphics are quite impressive (see photo
2). The Apple version also plays the Olympic Anthem
during the opening and awards ceremonies.

Software Support

Microsoft is not playing games when it comes to sup-
port after the sale. Tapes and disks are guaranteed to
work. If the program fails to load properly, return it to
the dealer or to Microsoft for a free replacement. If it
becomes damaged during normal use, Microsoft will
replace it for $7.50. The disk version allows a single
backup (requires two drives) to facilitate play while you
await your replacement disk.

Conclusions

Olympic Decathlon is a superior graphics game. A
well-written simulation that captures much of the flavor
of the Olympic Games, it is challenging and entertaining.

While many game programs quickly find their way to
the “All Pldyed Out” file, the interactive graphics, multi-
player capability, and unique features of Olympic De-
cathlon will keep it in your active program library for a
long time.®

Missile Defense vs ABM

Robert Moskowitz
22200 Tioga Place
Canoga Park CA 91304

All is quiet—perhaps too quiet. Then, without wam-
ing, comes the attack! At first, a single incoming missile
streaks across the sky. Another follows. Then dozens
upon dozens, in a crazy-quilt pattern of bomb trajectories
and defensive streaks, darting and exploding in rapid fire.
Killer warheads of every description veer relentlessly for
your cities: ordinary bombs, MIRVs that retarget them-
selves and multiply without warning, and even "smart”
bombs that can dodge your most accurate firing. With in-
creasing speed, they rain down in waves, until your de-
fenses are taxed to the limit—or more likely overtaxed—
and your brain circuits sizzle like the cities just fried by
nuclear fireballs,
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But wait. Nobody is dead. This is fiction, The scenario
takes place thousands of times every day, at arcades
across the country and now in thousands of homes
equipped with Apple computers and color TVs. At the
arcade, it is Atari’s Missile Command—one of the most
popular games around. At home, you can have two ver-
sions of the game: Missile Defense(by On-Line Systems)
and ABM (by Muse Software). All three play a tough,
fast game with plenty of thrills, sound effects, and
graphics. This review hopes to differentiate the subtleties,
the slight distinctions, and the all-important “feel” that
make for a really rousing atomic warl

Two notes on these reviews: First, I relied on a panel of
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Data communications can open up a whole new world to you and your computer. A world of the future. Now.
A world full of information resources, time-sharing computer systems, and electronic "bulletin boards.” All you
need for admission to this world is your CP/Mbased computer, a modem, and the proper software. That's where we
come in. We have the proper software. CROSSTALK,™ our smart terminal & file transfer program for CP/M, allows
you to call into thousands of dial-up computer systems around the world, and communicate with them. REMOTE,
our CP/M remote console program, allows you to operate your CP/M system from a remote terminal, giving your
computer added flexibility and usefulness.

CROSSTALK

* Allows your computer and modem to communicate with other computers, including other CROSSTALK systems,
public-access "bulletin board” systems, main frame computers, subscription “Information utilities” such as THE
SOURCE.™ and much more.

* Simple, easy to use "plain English” command structure makes CROSSTALK easy to learn, yet provides a powerful
tool for exchanging files, capturing data, and controlling modem parameters.

» Concurrent printer and video allows you to print data while viewing it on the.CRT.

* Fully error-checked file transfers using 16 bit CRC protocol. Protocol transfers allow exchanging files which are
larger than the system's memory.

* Built in "DIR" command.

» Data capture allows saving received data onto your disk.

* Auto-dial, redial, and auto-answer (if supported by modem).

Available for the following modems: Hayes 80-103a
Hayes Smartmodem™
Hayes Micromodem 100™
PMMI Communications MM-103
Hayes Micromodem |i™ for the Appie I|1®
Any RS-232 modem, including 1200 baud modems

REMOTE
« Allows remote use of your computer from a remote terminal location.
* May be calied as a subroutine from BASIC, PASCAL, or any other program to allow answering under program control.
* Provides nulls if needed for printing terminals.
* Uses less than 1k of memory space.
* Automatically selects proper baud rate.
« Available for S-100 modems (Hayes and PMMiI) only.

For details, see your computer retailer, or contact us directly.

Microstuf, Inc.

1900 Leland Drive, Suite 12
Marietta, Georgia 30067
(404) 952-0267

Smartmodem™ and Micromodem™ are trademarks of Hayes Microcomputer Products, Inc./ Apple Is a registered trademark of Apple Computers. inc.
CROSSTALK is a trademark of Microstuf, Inc. /CP/M is a registerod trademark of Digital Research Inc.

DEALER INQUIRIES WELCOME.
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 PRODUCED IN THE HEART OFf SILICON YALLEY, CALIFORNIR US.A. |

Now—A four station,
hard disk business computer
with letter quality printer,

terminals and get-rolling
software for less
than $15 a day.*
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The Altos Business Computer
Special. The most powerful,
reliable, easy-to-use system in its
price range. And Altos backs it up
with on-site, nationwide service.

The hardworking engines of
our system are the Altos
ACS8000-10, -12 and -14 com-
puters. Any one of them can
cost-effectively hook-up with
from one to four stations, as
your needs demand. Their rapid
access, 10, 20 or 40 MByte
Winchester hard disks let you file
from a 3,000 to 12,000 page load.



Our get rolling business soft-
ware package includes multi-user
systems software, Wordstar ™ for
word processing and Microplan
for business analysis. And when
you need more, your local Altos
representative can route you
through to hundreds of other busi-
ness and accounting programs, to
meet virtually any requirement.
Plus Altos also lets you com-
municate with other computers,
mainframes, and even allows
networking.

Get on the right track! Join

Circle 19 on inquiry card.

thousands of professionals, insti-

tutions and businesses who rely
on Altos computer systems. Call
our toll free number or write
today for the Altos sales and
service depot nearest you.

All aboard!

*Price approximate and may vary in your area. Dally lease

based on: $17.000 principal. 20% annual interest. 5-year
term. Includes: Altos ACSB000-10 computer. letter quality
printer. four Altos “smart™ terminals and get-rolling
software. Does not include tax. installation. training and
maintenance. Offer expires February 28. 1982.

Wordstar is a trademark of MicroPro Internationai Corp.
Microplan Is a trademark of Chang Laboratories. Inc.

© 1981 Altos Computer Systems

Packed with
fresh ideas
for business

COMPUTER SYSTEMS

2360 Bering Drive
San Jose, California 95131

800-538-7872

(In Calif. 800-662-6265)




Photo 1: Muse’s ABM game is progress.

judges, ages five to 19, to play the games extensively and
give me their opinions. Second, I took Missile Com-
mand—the original arcade version of the game—as the
basis for comparison. For better or worse, our judges had
much more time on that game than either of the home-
computer versions up for review. So it was natural to see
which of the home-brew war games compares best with
the original.

The Scenario

All three games offer you a chance to control a missile
defense system during a savage enemy attack on your
cities. The game continues until all your cities have been
destroyed.

Missile Defense copies the original theme in great
detail, giving you six nameless cities defended by three
missile bases. Incoming objects include single bombs,
MIRV bombs that split and separately retarget
themselves, and “smart bombs” that move upward and
horizontally to avoid your defensive missiles. You must
be very accurate to destroy a smart bomb and very fast to
counter a MIRV attack.

The attacks tend to come in waves, initially slow, then
faster, splitting and swerving across the screen in a
cacophony of screeches, sizzles, and howling sound ef-
fects. If a bomb penetrates and hits a city, the target is
cleanly destroyed. Should a bomb hit a missile base, you
lose it and any missile firepower that may have remained
there.

When the waves end, the computer tabulates your
score, awards bonus cities for every increment of 10,000
points, and then restores your three fully loaded missile
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Photo 2: On-Line Systems’ Missile Defense game in progress.

bases for the next round. While the scores achieved with
this game are lower than those of the arcade version, the
scoring system and pattern were judged to be similar, and
our panel generally felt comfortable at the controls.

If you run out of missiles, the enemy becomes merciless
and usually decimates what is left of your cities. QOur
judges disliked this tendency and claimed that the ori-
ginal Atari version generally has enough built-in mercy
to leave at least one of your cities when it finds you
totally defenseless. Several times, the intelligence behind
Missile Defense stunted the spirit of a good game by mer-
cilessly obliterating three or more cities after we depleted
our missile supply in the third or fourth round.

ABM has a slightly different scenario. Here you defend
the Eastern Seaboard, with its six familiar cities: Boston,
New York, Philadelphia, Baltimore, Washington, and
Richmond. You have both high- and low-yield defensive
missiles, fired from five separate bases between the cities.
You can choose to fire high- or low-yield, but the com-
puter decides which base actually launches the missile.
You have an unlimited number of defensive missiles to
fire. Enemy weaponry includes single bombs and MIRVs,
but no smart bombs,

The attacks come continuously, at progressively faster
and overwhelming rates. ABM gives a continuous read-
out of your total shots and hits, but the final score only
appears after all your cities have been eliminated. Scoring
is low, with a record high of 7120. No matter how well
you do, the computer never restores a single city during
the game. There is no pause and no restoration of arma-
ment until the game concludes. Judges preferred the ar-
cade system, which pauses, scores, and restores cities
before resuming the game.
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CASH FLOW .
PROBLEMS?

IT'S NICE TO KNOW SOMEONE
WHO HAS THE SOLUTION.

. MicroAge is your Solution

o Store . . . that means at
: MicroAge Computer Stores
we have a wide selection
of time-saving computer-
ized business systems
designed specifically to
solve the daily cash flow
problems every business-
man faces.

___ - I
18
- / MicroAge has computer-

cn . ized business systems that
quickly and affordably allow you to regain con-
trol of your critical accounts receivable ... at last
making it possible for you to carry out effective
collection procedures on a consistent basis.
MicroAge has accounts receivable program
packages to automatically display and update
account information; prepare trial balance
including a balance-due and delinquency aging

VISIT THE STORE IN YOUR AREA:
El Paso, Texas Aurora, Colofado In

Miiwaukee, Wisc
(444) 257-4400

(915) 594-3349 (303) 6966950

Rockvilie, Maryland Rochesier, New York Mountain View; Callfomia
(304) 762-7585 (746) 244-9000 (445) 964-7063

Tucson, Arizona Hurst, Texas Scoftsdale, Arlzona

(602) 790-8959 (847) 2843443 (602) 9448794
Albuquerque, New Mexico Salina, Kansas Anchorage, Alaska

(505) 8830955 (943) 825-7596 (907) 279-6688

Pleasant Hill, Calfornia
(445) 680-1489

Orland Patk, iitinols

San Dlego, Cailfornla
(342) 349-8080

(744) 2780623

report, and take care of dozens of other tasks
that eat into your time and profit!

Computerized business systems from the Micro-
Age Computer Store are available in the $5,000
to $15,000 range, o suit the individual budget of
your small business or professional practice.
MicroAge backs up every system with personal-
ized service, warranty service and repaqir, instal-
Iation, systems consulting, even customer train-
ing. Visit the MicroAge Computer Store in your
area soon with your business problems, and let
us help you with the solution.

—
Y YV IE e=d — i

“The Solution Store” >V

Richardson, Yexas indianapoills, indiana Houston, Texas

(244) 234-5955 (347) 849-5464 (743) 2709647
Minneapolls, Minnesola Portiand, Or n Wiimingion, Detaware
(642) 3384777 (503) 256474 (302) 998-7340
Omaha, Nebraska Norwalk, Conneticut Toronto, Canada
(402) 339-7444 (203) 8460854 (446) 4894236
Phoenix, Arizona St. Louls, Missourl

(602) 265-0065 (314) 567-7644

Columbus, Ohio Oidahoma CHy, Odahoma

(644) 868-1550 (405) 726-1837

FOR FRANCHISE OPPORTUNITY INFORMATION CALL (602) 968-3168




If a bomb penetrates your defenses in ABM, it fireballs
on or near the ground, destroying everything within the
fireball. This lends a swiss-cheese effect to your cities and
allows you to lose half of Richmond or nine-tenths of
Boston, for example—an impossible occurrence in the
original version. If a missile base is bombed, you lose that
tirepower, although one active base is as effective as five.

ABM has a special demonstration mode. If you boot
the game disk and do nothing, it pauses, then begins
playing itself. This is a fun introduction to the game, but
has little relevance to the quality of play and was prob-
ably included as a marketing device. Touch any key and
ABM goes into normal play.

Both games keep your eyes, ears, and hands busy. But
overall, our judges like the arcade version the best; more
on this a little later. For now, let us examine the action
piece by piece,

Mobility

Mobility is the prime factor in a high-scoring defensive
system. The faster you can move your cross hairs to re-
target your missiles, the better chance you have to repel
the enemy attack and the more missiles you can fire if
your first shots miss.

The original game offers a special “rolling ball” (track
ball) control to provide exceptionally fast mobility,
which neither home game can match, Our test Apple is
equipped with the standard paddle controls and, after
some practice, our panel of experts was able to move the
cross hairs about the playing screen with speed and accu-

racy. The paddle controls, however, require a large range
of motion to go from, say, upper left to lower right on the
screen. Even the ABM adjustment program (more on this
later} could not reduce the range of motion enough to in-
crease overall mobility. This paddle problem affected the
play in both versions of the game. Almost all the judges
guessed that joystick controls on the Apple would make
both versions of the game even better.

ABM provides a blinking set of cross hairs that disap-
pear for a short time immediately after you fire a missile.
The launched missile heads for the spot your cross hairs
occupied when you hit the firing button, but the cross
hairs turn invisible. You can still move them, but you do
not know where they are. This limits your ability to
launch a rapid-fire counterattack. Even worse, it actually
confused some of our panel. Habitues of the game invari-
ably want to fire and retarget in almost the same motion,
In that second or two of invisibility, the players lost track
of the cross hairs and lost more time looking for them
when they reappeared. With a joystick, there would have
been better feedback from the fingers to help retain a
sense of screen location. But the eyes have it in this game,
and cross hairs that disappear are a serious liability —par-
ticularly when the pace accelerates. In addition, the
judges felt the blinking cross hairs were harder to see than
the steady ones you get in the original version.

Missile Defense offers a very stable cross-hair pattern,
which remains visible throughout the game. Our judges
found it simple to fire and instantly retarget for the next
incoming object with this version. As with ABM, the mis-
sile streaks toward the point where your cross hairs were

___ At a Glance

Name Language

ABM Applesoft and 6502 machine
language

Type

Arcade-style game Computer

Apple Il or Apple II Plus,
with Applesoft in ROM or
Muse Software Language Card, 32 K bytes
330 N Charles St of memory, and one disk
Baltimore MD 21201 drive

(301) 659-7212

Manufacturer

Documentation
Price Printed leaflet
$24.95

Audience
Author Anyone who likes fast-

Silas Warner action arcade games,
especially Atari's Missile
Format Command

5Va-inch floppy disk

__At a Glance

Name
Missile Defense

Language
6502 machine language

Computer

Apple II or Apple II Plus,
with 48 K bytes of memory
and one disk drive

Type
Arcade-style game

Manufacturer
On-Line Systems

36575 Mudge Ranch Rd
Coarsegold CA 93614
(209) 683-6858

Documentation
2-page leaflet

Price Audience
$29.95 Anyone who likes fast-
action arcade games,

Author especially Atari's Missile
Dave Clark Command
Format

5%-inch floppy disk
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If you write software,
write Digital Research.

We can help you Getting Established in All this plus the world's

5 Your Market
br'ng gour pPOdUCtS ISV Semiinars cover: lirgtt;ls; é%f;maéecz?;ﬁ;f];;;_
to market O Designing a marketing

strategy So why do it alone? Write
Advertising Digital Research. We'll send
Writing Manuals you our free brochure

Assuring software security detailing the ISV Support
Supporting and updating Plan.

products

2-Going Support Includes:

Legal and technical Z
infopaanbn DIGITAL RESEARCH
Distribution channels P.O. Box 579

Printing facilities Pacific Grove, CA 93950

Free product listing in our ~ (408) 649-3896

Applications Software TWX 910 360 5001

Catalog

Independent Software
Vendors (ISV's) are the key to
solving the software crunch in
the 1980's. To help you bring
your products to market,
Digital Research introduces
the ISV Support Plan —
designed to assist you in:
Developing Your Product
O With the fast and powerful

PL/I-80™ Programming

System
O ISV Seminars covering high

level applications

programming
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when you fired. Meanwhile, you can be halfway across
the sky, preparing for the next defensive shot.

ABM offers a unique adjustment program so you can
set up the paddles (or joystick) to suit your muscular in-
stincts, Qur judges applauded this ingenious feature and
used it to make each paddle control react as they wished.
This way, you can change the way the cross hairs re-
spond to a given paddle movement if it seems wrong.

Missile Defense offers the option of controlling the
cross hairs from the paddles or from the keyboard. The
U-I-O-L-.-,-M-] pattern of keys triggers movement in
eight directions, providing a kind of “keyboard joystick.”
The more often you hit one of these keys, the faster the
cross hairs move in the specified direction. A touch of the
K key immediately stops the cross hairs. Some of our
judges preferred this arrangement to the paddle con-
trols, claiming it offers a closer simulation to the original
track ball and that it facilitates one-hand operation of the
cross hairs—a definite advantage in Missile Defense, as
we shall discuss.

A
DECEMBER
SPECIAL
FOR YOU

R

This coupon good for
an additional

5% OFF

on our already low
discounted prices.
(minimum order $100.00)

Coupon must accompany order
Expires December 31, 1981

Subject to available stock
[__§ 3 N W B =N §F 5 § |

S-100 inc.

14425 North 79th St., Suite B
Scottsdale, Arizona 85260

Order phone number
800-528-3138
602-991-7870

———coupon———ﬁ
meases e odno) » == e am
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Defensive Missiles

ABM provides an unlimited defensive arsenal. You can
fire for an eternity, and ABM will remain poised to pump
out more missiles on your command. (The original ver-
sion strictly limits your firepower.) In ABM, you fire the
missiles with the two paddle control buttons. One button
fires missiles from the two bases equipped with 5-kiloton
warheads; the other button fires missiles from three other
bases, which are equipped with relatively tame 1-kiloton
warheads. The adjustment program lets you decide
which finger will deal each blow. The larger warheads
create larger fireballs than their smaller cousins and,
therefore, have the potential to engulf more incoming ob-
jects.

Despite the impressive fireballs, the need for accuracy
is far greater with ABM than with the original. Some in-
coming missiles seem to outrun the expanding fireballs,
while others survive what looks like a solid hit. In the
original, you can detonate your missile in the track of the
oncoming enemy. The explosion lingers long enough to
erase the intruder. With ABM, you cannot “lead” the tar-
get very much, and hitting behind the attacker is usually
ineffective.

Missile Defense limits your defensive arsenal. Your
missiles are released from one of three pyramids on the
ground. Each time you shoot, the pyramid shrinks. When
it disappears, that base is without missiles. Most of our
players saw this as more comparable to the original ver-
sion and a feature that adds an extra degree of challenge
to the play.

Missile Defense also plays more like the original in its
accuracy and firing pattern. This game fires its missile
from the keyboard. Pressing the 1, 2, or 3 key fires a mis-
sile from bases on the left, middle, or right of the screen.
While this is a sure and accurate means of directing your
defensive fire, it requires three hands (when using two
paddle controls) for rapid action. None of our judges was
able to manipulate both paddles and the missile-firing
keys conveniently with only two hands. However, all
felt that the game played with the missile-firing keys is
close to the original version. And, it must be admitted, a
joystick—which could be operated with one hand—
would eliminate any problem along these lines.

Missile Defense has only one size warhead. But, again,
this closely approximates the kill range of the original
version's warheads. You can also “lay down a pattern” of
explosions with this game and watch the enemy drive
into it. The explosive dust clouds linger long enough to
trap an oncoming projectile and take it out. This is
another factor that helps Missile Defense play very much
like the original.

Circle 17 on Inquiry card. ==
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ull Computer Powe
Minimum Real Estate
ACI-1 CP/M* ACI-2

$1995 $2995

A complete computer in the space of an 8 inch disk drivel ACI computers will run standard
CP/M* software and work with any terminal or printer which has an RS-232 interface. Ask
your computer dealer, or contact us for full information. Dealer/Distributor inquiries invited.

[ & Alspa Computer,inc.

300 HARVEY WEST BOULEVARD, SANTA CRUZ, CALIFORNIA, 95060 408-429-6000

CP/M is atrademark of Digital Research inc.




Sound Effects

Both games have some interesting sound effects. ABM
provides a juicy sizzle when a missile or a bomb
detonates. Missile Defense emits a tinkling sound when a
missile or a bomb discharges. You also receive introduc-
tory effects, a long, falling whistle when you lose, and
finally, a flashing red screen (duplicating the ending of
the original Atari game).

Neither game produces the shooting sounds you get
when you loose your own missiles in the original, and afi-
cionados of the game claimed to miss the extra sound. I
found both games noisy, active, and more than enough
to occupy the senses.

Graphics

ABM provides an interesting display of the six East
Coast cities. The colorful missile tracks break up and
jump as they cross resolution lines on the TV screen, and
the fireballs are expanding white circles that engulf and
eliminate everything in range.

Missile Defense has a nameless row of cities, also seem-
ingly identical. The missiles come in smoothly, with very
little break-up of their tracks on the screen. Smart bombs
are shown as small plus signs. Explosions are detailed
clouds of colored dots that grow, freeze, and evaporate
within a few seconds.

Both games play in the Apple high-resolution graphics
mode, with exciting opening sequences. Neither game
matches the original, however, which uses different color
combinations as the action gets more intense. All things
considered, they play almost identically in terms of quali-
ty, action, and color.

You may be interested in our judges’ ratings. On a scale
of 0 to 100—with the original Missile Command as 100—
Missile Defense rated 85 and ABM rated 75. The
relevance of these numbers is unclear, but remember you
heard it here first.

Conclusions

Both games are exciting, demanding, frustrating,
challenging, and great fun. The preference seems to de-
pend on your playing history. If you have spent a lot of
time on the arcade original, you will probably prefer
Missile Defense. It looks, sounds, scores, and plays much
more like the original than ABM. It is like bringing the ar-
cade game into your own home.

If, like me, you have no experience on the arcade
original, you may appreciate ABM’s subtle differences:
the unlimited shooting, the identification of the cities, the
high- and low-yield weaponry, the continuous perfor-
mance readouts, and the paddle adjustment program.®

Gorgon

Peter V Callamaras
25 C Scott Circle
Bedford MA 01730

“Blue Three to Blue Leader—We have them in sight.”

“Blue Leader to Blue Three—Watch out for Space
Mines.”

“Blue Three to Blue Leader—We got them! But there’s
more on the wa...”

“Blue Two to Blue Leader—They got Blue Three.
They're all over the place! They grabbed one of our peo-
ple and are carrying him off—I'm starting my attack run
and...”

“Blue Leader to Blue Base—we lost two ships. I'm the
only one left. I'm breaking off and will commence the at-
tack from the opposite direction.”

Suddenly there is a blinding flash of piercing white
light and a voice breaks in:

“Honey—do you realize it's almost three in the momn-
ing?”
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Time passes quickly when you're playing Gorgon, a
new arcade-style space game from Sirius Software. This
is one of the typical high-quality, highly graphic games
we have come to expect from the Sirius/Nasir team. Rest
assured that you Nasir Gebelli fans will not be disap-
pointed by this onel

The premise behind Gorgon is fairly simple—the earth
has entered a time warp, and strange creatures called
Gorgons appear at random to abduct helpless earthlings.
You are a fighter pilot trying to blast the Gorgons with
your laser cannon before the kidnappings occur.

If you are too late, you can still shoot the Gorgon who
is carrying off one of your people. But you must then
catch the falling human and lower him safely to the
earth’s surface. Hitting the earthling with your cannon
fire or allowing him to hit the ground costs you 50 points;
saving a captured earthling gains you 100 points.



“We provide business
programs as individual as
your business needs.’

“Allow me to introduce myself. I'm a Vector
computer, dedicated to the advancement of society. And
I'd like to tell you how a computer can help you man-
age your business more efficiently. Especially if that
computer is a Vector, like me. Because we're prob-
ably the most flexible and cost-effective computers you
can find.

“Our programs are the key. Because they enable
me to handle sales forecasting, budgeting, job costing
and proposals, commissions, personalized mass mail-
ings, charts and graphs.We Vectors can even talk to each
other and to other bigger computers.

“Unique combinations of our individual pro-
grams can actually customize me to meet your specific
requirements. Any combination of our software pack-
ages can be assembled right off the shelf, to help you
realize your full potential as a salesman, merchant,
stockbroker, clergyman, contractor, real estate or insur-
ance agent or whatever your business.

“Choose from Memorite Ill for word processing
and mail list management, Execuplan for financial plan-
ning and forecasting, Business Accounting, Data
Management for filing and sorting information, Com-
munications and a host of others. And, of course, all we
Vectors come with the popular CP/M operating system.

“For more information and your local dealer,
call us at (805)499-5831 or (800) 235-3547. in California,
call (800) 322-3577. Or write to us at 500 North Ventu
Park Road, Thousand Oaks, CA 91320.

“We'll show you how we small information systems
can mean big business for you!'

Circle 424 on inquiry card.

VECTOR

Vector Graphic, Inc.
COMPUTERS FOR THE ADVANCEMENT OF SOCIETY.

Soid and supported by 400 dealers worldwide.
Vector Products are approved on General Services Administration authorized ADP
scheduled price list.



The first famil
of microcomputers

with mainframe
capability.

WICAT Systems brings four
years of research and development to
the market with the System 100 family
of microcomputers. WICAT is the first
to provide high performance, low cost
computers with full feature operating
systems and network capabilities. The
WICAT family of systems and their
supporting software have been designed
to 1985 specifications. The hardware,
software, and communication networks
assume large main memories (up to 1.5
megabytes in the System 150 and 14
megabytes in the System 100) and large
system power at each intelligent
workstation.

Our 68000-based systems run at
8MHz and execute approximately one
million instructions per second. The
processor has a 16 bit external data
path and internally supports 32 bit

" operations. All of our computers, with
the addition of the interface board, can
control videodisc players. Multibus™
devices can also easily be attached to
our complete family.

WICATsystems
e
P.O. Box 539 1875 South State Street

Circle 437 on inquiry card.

WICAT’s Multi-User Control
System (MCS) is one of the most
powerful operating systems available
today. The real time, multi-user, multi-
tasking system is designed to strike an
uncompromising balance between the
needs of the system’s programmers and
the general users. UNIX™/V7 and a
CP/M Emulator are also available.

In addition to the three operating
systems WICAT offers nine program-
ming languages: PASCAL, Assembler,
FORTRAN, COBOL, BASIC, APL,
ADA, C, and LISP.

Full service maintenance is offered
internationally, including 377 locations
in the United States. Depot mainte-
nance is also available.

Whether your needs are for busi-
ness systems, personal computers, or
sophisticated networking, the WICAT
family meets those needs.

Call or write today for additional
information.

Orem, Utah 84057 (801)224-6400



T7000 Terminal

+ ANSI X3.64 Terminal

- 80 x 25 rows on a 12" diagonal screen

- Optional touch panel

= Blink, blank, reverse video, half
intensity and underline

System 100

-+ 68000 Processor

- 20MB-900MB hard disk storage

« Up 1o 14M B of main memory

+ Supports up to 96 intelligent terminals

System 150-11

u',

Sty

« 68000 Processor
« Upto I.5MB main memory
- Single-user intelligent terminal

System 150-FS

- 68000 Processor

- Upto I.5MB main memory

- 2,54 floppy disk drives (1.92 MB or
320K B)

System 100-DT

« 68000 Processor

- 2, 8" dual-sided, double-density floppy
disks (2.4MB)

- Upto 3MB of main memory

- Supports 4 dumb terminals

System 150-WS

« 68000 Processor

- 10MB hard disk—5%" floppy disk for
back-up

- Upto 1.5MB main memory

- Single-user or multi-user operating
system (multi-user version supports 4
terminals)

MGB8000 Graphics Terminal

« Same features as T7000 Terminal

« Monochrome graphics— 400 x 300
pixel resolution

« Simultaneous support of text and
graphics features (2 independent
graphics planes for animation)

+ Optional touch panel

System 110-DT

- 68000 Processar

> {1, 8" dual-sided, double-density floppy
disk (1.2MB)

- Up 1o 1.5MB of main memory

- Ideal single-user workstation for video-
disc and simulation




Photo 1: The game Gorgon in progress.

QUALITY parts at DISCOUNT PRICES

AFI LINE FILTER

L Y for line to line
NI ':pf.'::ion
2 nolse sy
\e¥"» CORCOM # 10K6

Rated: 10 amp
115/250 v 50-400 h2
$3.75 ea. 10 tor $35.00

750 MFD 330V
PHOTO FLASH
2" HIGH X

1 1/6" DIA,  |%iom
$1.25 EACH 5
10 FOR §11,00 N&=F

MINI SIZE
BUZZERS

1) 10 3voits
WITH WIRE LEADS (|

TYPE N CONNECTOR

MRF 901
MICROWAVE

ﬁ TRANSISTOR
$3.00 EA.

GRADE
CAPACITOR
1,700 mfd. 150 VDC
212"0a X 4 314" $2.00
3,600 mfd. R e

40vDC  $1.00 ]
1 3/8" DIA, x 3" HI

6.400mtd.

60VDC $2.50
13/8%cm X 4 147
11.500 m{d. 18VDC $1.50
1 3/8%0ia X 3 1/8% wign
20 000 mfd. 25VDC
" DIA, X 2%" HiGH $2.00
22 000 mfd.25VDC
2" am X2 2% en $2.50
22,000 mtd.40VDC
2 DIA. X 6 HiGH H3.00)
145.000mfd. 25 VDC

$350

2 DIA. X 4" HIGH
$300

52,000 mfd. 15 vDC
2% X 4 12"
?2 000 mfd. 15VDC

' DIA, X 4" HIGH
CLAMPS TO FIT CAPACITORS 50¢ oa

COMPUTER

KINGS UG 526 B-U
FITS RG55, RG58, RG141
RG142, RG223 -~

SOLDER TYPE |
$1.75 each 10 for $16.00

SEND FOR
! 40 PAGE

L.E.D.’s
I 'STANDARD JUMBO

Fr‘a

DIFFUSED
RED 10 FOR $1.50
GREEN 10 FOR $2.00

YELLOW 10 FOR 52.00
FLASHER LED /}

5 VOLT OPERATION
JUMBO SIZE

2 FOR 51.70
Bl POLAR LED
2 FOR $1.70
SUB MINf LED

079" X .098"
20mA at 1.75v

10 FOR $1.00
200 FOR $18.00
QUANTITY PRICES AVAILABLE

P.O. BOX 20406

Los Angeles, Calil. 90006

{213) 380-8000
Maon. - Fri.
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ALL ELECTRONICS CORP.

805 5. Vermont Ave,

Saturday
GAM-5PM 10AM-3PM

75¢ each f""r\
1) t0 3 voits ﬂ:—‘
WITH PIN TERMINALS

75¢each
3 to 7 volts

WITH PIN TERMIMLS@
75¢each v

OUR \
CATA g%wfrﬂ' '
14 CONDUCTOR
RIBBON CABLE
%

| n |

SCOTCHFLEX #3365

28 AWG STRANDED
GRAY WITH RED MARKER
10 FEET for $2.50
100 FOOT ROLL $12.00

ITRANSFORMER

120 volt
primaries

TERMS

= Ou b Ll
r 310 00

32.50
Shippieg USA
« CHlil Pas. Add 6%
= Pramgt Shippag

6 VOLYS al 150 mA  $1.25
12 V.CT.at 500mA  $250
16.5 V. at 3 AMPS  $6.50
18 VOLTS al 1 AMP  $4.50
25.2 VCT at 2.8 AMP $5.50

2 ALLIGATOR CLIPS
O = ~

r_l-\.}-"
3 7 clips for $1.00
|4 100clips tor $12.00
/i 500 clips for $50.00
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Your Gorgon opponents come in four different forms,
each worth different point totals. Only one type grabs
people, but the others release space mines that destroy
your fighter on contact. You get three fighters during a
game.

The display for Gorgon seems complex at first, but you
soon become accustomed to it (see photo 1). The bottom
four-fifths of the screen shows a. side view of the earth’s
surface, which features undulating terrain and an occa-
sional human. Above this is a situational sensor view
showing your position relative to any Gorgons. Thus,
you can leave the immediate battle area and do a bit of
reconnaissance. Later, you can reenter the battle zone
from a more advantageous direction. Next to the sensor
screen is a display of your remaining ships (upper right
corner). Below the terrestrial view is information on re-
maining fuel, present score, and high score.

You don't expect this game to be too easy, and it isn't.
The Gorgons materialize at random locations in the bat-
tle area, and hesitation at shooting them presents several
problems:

o The Gorgons destroy your fighter if they make contact
with your craft before you can blast them.

oThe different creatures release two kinds of space
mines which destroy your ship on contact; you can't
easily shoot them down, but they temporarily disappear
if you outrun them for a certain distance.

e The more time you take to destroy the Gorgons or
mines, the more Gorgons appear—and you are rapidly
overwhelmed and destroyed.

Fuel depletion can be remedied by the option that
allows you to refuel from an orbiting space station. You
must maneuver past your sensor satellites, and your
lasers are deactivated. (The rationale is that you can't
destroy the satellites because they give you information
on the Gorgons in the other half of the game.) If you
should collide with one of your sensor satellites, your
ship is destroyed. This feature actually gives you a game
within a game.

Action is controlled from the keyboard. The game can
be played without paddles if none are available. The
game requires coordinated use of both hands to pilot the
fighter and fire the laser.

For a change, the choice of keys and their locations
doesn't lead to the fatigue and finger cramps experienced
in some other games—notably, those programmed in
Japan. The A and Z keys control the vertical fighter
direction and velocity, while the left and right arrow keys
control the horizontal direction and speed (hit a key and
the ship points in that direction; hit the same key and the
ship’s speed increases). It takes time to become accus-
tomed to using the keys continually to change direction

Circle 327 on inquiry card. ==



ZEuS™ is a minicomputer
AND a microcomputer.
Through multiprocessor tech-
nology, each user has a dedicated
Z-80A-based single-board micro-
computer module, housed in the
system mainframe.

But users enjoy minicomputer
performance and capacity. Includ-
ing modular hard disk storage of
34 to 600 megabytes. Tape backup.
Shared printers with spooling and
queuing. Disk caching. Accessto a
common database.

Unequalled flexibility and
reliability. The completely mod-
ular, stackable system can expand
to 64 users. To add a user, add
only a dumb terminal and an
inexpensive user microcomputer
module.

ZEuS sounds powerful.
Now prove it.

Name

Company

Address

City/State/Zip

ﬁ\one

Trademarks

ZEuS, MUSE: OSM Computer Corporation
Registered trademark:

CP/M: Digital Research
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And ZEuS isn’t fazed by light-
ning, voltage variations, or power
failures. Power for the entire
system is “buffered” through a
battery/recharger system that
provides up to 20 minutes of
operating power.

Unequalled value. MUSE™
multiprocessor operating system is
compatible with CP/M®, Minicom-
puter performance and capacity.
New levels of reliability and flex-
ibility. All at a per-user price that
is shockingly competitive. If the
coupon isn't fast enough, call.

OSM Computer Corporation

2364 Walsh Avenue

Santa Clara, CA 95051

(408) 496-6910 TWX 910-338-2099



You cannot

These components convert The
Intelligent Typewriter to a multi-
function word processor.

They also give it the capability
to communicate with other infor-
mation sources. Our typewriters can
talk to our typewriters and send or
receive a page of text in 20 seconds.

This is the cost-efficient way to
get the flexibility you need.



The Intelligent
Typewriter. It upgrades
from an electronic
typewriter

to multi-function

word processor

in less than an hour.

The Intelligent Typewriter was
the first electronic designed to grow.
It can be upgraded to store

and edit text. To display text. To
become a multi-function word
processor. As your needs grow,
more capability is simply added in.

So The Intelligent Typewriter is
more than the first. It may be the
last typewriter you will have to buy.

To leam more, ask for our “Start
with us. Stay with us.” product
information Kit.

Or call our nearest office or toll-
free: 800-327-6666. In Florida:
1-800-432-0800.

There's never been a more afford-
able time to start than right now.
And it's available for immediate
delivery.

EXXON S5
Start with us.
Stay with us.

Circle 162 on inquiry card.

Exxon Office Systems Company BYT 11 01
P.0. Box 10184
Stamford. CT 06904

Send me more facts on The Intelligent Typewriter.

NAME

COMPANY

ADDRESS

aTy STATE yaly

PHONE NUMBER



and speed. But it isn’t distracting. The space bar fires the
laser, so it doesn’t matter if you are left- or right-handed.
This key arrangement is very comfortable and gives you
a place to rest your hands.

At a Glance

Name of software Format

Gorgon S-inch floppy disk
Type Language

Arcade-style game 6502 machine language
Manufacturer

Sirius Software Inc
2011 Arden Way #225A
Sacramento CA 95825

Computer

Apple II or Apple II Plus;
with one disk drive (13- or
16-sector) and 48 K bytes of

memory

Price

$39.95 Documentation
One-page instruction sheet

Author

Nasir Gebelli |

Main/Frames ... $200
Main/Frames ... $200

¢ 14 Basic Models Available

* Assembled & Tested

* Power Supply:
8v@15A, t 16v@3A

* 45 Slot Motherboard
[connectors optional)

* Card cage & guldes

¢ Fan, line cord, fuse, power
& reset switches, EMI filter

* 8v@30A, + 16v@10A
option on some models

Main/Frame

8" Floppy Main/Frame

(includes power for
drives and mailniframes)

Write or call for our
brochure which includes our
application note:
‘Building Cheap Computers’

INTEGRAND

8474 Ave. 296  Visalia, CA 93277  (209) 733-9288
We accept BankAmericard/Visa and MasterCharge
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During play, there are options allowing you to pause
during the action, restart the game, or decide whether
you want the sound effects on or off. (If you find yourself
still battling Gorgons late at night, the silence option will
really be appreciated!)

Although Gorgon seems difficult at first, there’s a com-
pulsion to keep going (not the least of which is your
gradually increasing score). The psychological factors
that separate a good game from a mediocre one have
been successfully incorporated in Gorgon. This isn't an
easy game, but it's not difficult to start attaining better
scores. The more you play it, the better you like it. You
find yourself trying different strategies and discovering
the intricacy of such games. You can simply wait and
shoot the Gorgons as they appear, but then they get be-
hind you—so you keep moving. Then you try running
from the mines which suddenly surround you. Before
you know it, another fighter bites the cosmic dust! I leave
devising the “best” strategy —if there is one—to you.

The graphics match what we expect from the Sirius/
Nasir team. The exploding fighters and laser fire are fan-
tastic. When you finally get past the sensors and dock for
fuel, you are rewarded with one of the best high-
resolution graphics displays in the game! All movement
in the game is smooth, and the playing pace never slows.
Although the game is quite playable with either a black-
and-white or color television set, color is the better
choice.

After your three ships have been destroyed, the game
automatically reloads from disk (an unusual and frustrat-
ing feature for an Apple game). Since the game retains
your highest score, you always have a new goal to ex-
ceed. You can still play the game in the demonstration
mode, albeit with only one fighter.

If you are inclined to visit the local arcade to compare
Gorgon and its counterpart (Williams' coin-operated
“Defender” game), I think you'll agree Gorgon is more
easily assimilated. Your scores climb faster, and the game
is just more fun to play. This is a welcome change from
home computer games that come close to the arcade ver-
sion, only to leave you tossing away quarters to play “the
real thing.”

Conclusions

At first, I expected to find Gorgon just another arcade
game converted for the Apple. But it's well programmed
and much more enjoyable than the arcade version. The
initial difficulty of getting used to the keyboard action
vanishes very quickly. (All too often, I find a good game
that requires too much time to get comfortable with the
action or to get a reasonable score. I soon lose interest
and regret having bought the game in the first place. You
won't have that problem with Gorgon.)



A Database Syster
so sophisticated
a beginner can use it.

This didn’t come easy. To bring it off, a join, they just create a new table. Soon
we had to invent the first-ever combined these additional tables clutter up the disk
relational database system and word storage with redundant information.
Processor. If you edit a join, all you’ll correct is that

The result was Sequitur. It's amazingly one joined table, not the tables the data
easy to talk to, because it does some things  came from.

you only find 1n systems that cost ten times On the other hand, Sequitur
as much and a few things you can't findin  displays joined tables, but it doesn't store
any other system at all. them. So when you edit, the edit goes

back to the base table automatically,
because that’s the only one there is.
This edit won’t destroy what went

It's smart enough to be friendly.
Because Sequitur isa word processor,

it gets by with a minimum of artificial " fore. though. If h
codes. When the beginner enters, Do) B bfoﬁﬁer}lm(élfg b ?{lé}? a%rcllg}?ou
ﬁgigss’ es’égg }tlss(gg;e %ra}ts’siir(llgltur Now? | can bring baclI<J earlier versions of

helpful nature shows up when - any entry in any table. There's

nothing else like it in the

a computer expert uses market.

Sequitur’s powerful relational | S 2
ability to build an elaborate U Bl b JR\ It has a beginner’s price.
applications program. WATCH o P Sequitur works with the

multi-user Unix operating
_ system. If you've
investigated serious

You and Sequitur organize
your data into a table, which you
can call up at will, all or in part.

To add an entry, just fill in Unix software, you'll
the blanks. be surprised to know
The wonders of the thgsts gf:gg?nly
Integrated Edit.  Come see Sequitur
The beauty of a relational in action. Get in touch
database system is that it 5 with Pacific Software,
can join one table with =4 2608 Eighth Street,
another to make a new one that Berkeley CA 94710.
includes only the precise : Or callusat

(415) 540-0616 and we'll
set up a demonstration.

information you’re looking for.

When most relational $
systems make s .

Unix is a trademark of Bell Laboratories Pacific Software Manufacturing Company
Circle 334 on inquiry card. { i t"



The Gorgons come faster as your score rises, until
destruction is imminent. If you play Gorgon long
enough, however, you may discover a little quirk in the
program which allows you to take over control of the
game and defeat the Gorgons. (I'll let you find that your-
self.)

Refueling takes you into the second portion of the
game, which is perhdps as challenging as trying to shoot
Gorgons. Though you quickly ascertain how to
maneuver past the sensor satellites, you find yourself get-
ting tancy and, after losing several fighters, you revert to
zapping the Gorgons.

Sirius was correct in making Gorgon a keyboard-con-
trolled game. You aren't faced with the necessity of a joy-

stick or controllers, but can begin play at once. This
game may even help develop hand-eye coordination in
youngsters or physically handicapped players.

Although Sirius uses only premium disks, you can get
a replacement for a flat $10 fee. This should relieve those
worried about wearing out the disk through the constant
reloading of the game.

The documentation is adequate and the overall quality
of the game is very high, in programming and playabili-
ty. Since Sirius doesn't sell its products directly, you may
have to get in line at your favorite dealer or send off an
early mail order. A good model for you future game pro-
grammers to follow, Gorgon should provide many hours
of enjoyment.®

Commbat: A Tele-Game for Two

George Stewart
Technical Editor

Most computer games are solitary activities. Whether
you're hunting Klingons, exploring an imaginary world,
or racing down an endless loop, it's you versus the com-
puter. That relationship can become a little dry; after all,
what does a computer know about the thrill of victory or
the agony of defeat?

Commbat, a war game from Adventure International,
offers a novel and exciting alternative to one-player
games. It's a “tele-game ” which you and a friend play
using two computers linked by phone lines. The contest is
one of strategy, tactics, and reflexes. Most important,
your opponent is a human, not a computer; the com-
puters serve merely to create an imaginary battlefield and
to function as combat consoles.

The Scenario

You and your opponent have been commissioned to
engage in single combat; the outcome will resolve a
dispute over mining rights to uranium deposits on a
planet in the Deneb galaxy. (It could just as well have
been oil in the Middle East, but that wouldn’t have of-
fered as much escapist fantasy.) The battle area is
vast—4096 square kilometers. Each of you has a base sta-
tion and a military arsenal of eight tanks, four recon-
naissance drones, three decoy bases, 200 mines, 250
shells, 255 laser units, 200 rockets, and one ICBM.

To win Commbat, you must destroy your opponent’s
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base, and that’s no easy task. When the game begins, you
select your base’s position and your opponent selects hjs.
Neither of you has any idea where the other’s base’is.
Using tanks and reconnaissance drones, you've got to
pinpoint the enemy base. The problem is that you can't
easily distinguish decoys from the real thing; it takes
careful observation and deductive reasoning to make the
determination. The only practical way to destroy the
enemy base is with your single ICBM. If you waste the
missile on a decoy, your game prospects are grim.

While you're out searching for the enemy base, your
opponent is doing likewise. This means you must take
defensive measures, too—like laying mines, setting up
decoys, and positioning tanks at strategic points
throughout the battle area. All of these objectives become
immediate goals; destroying the opponent’s base becomes
a distant, ultimate goal. As in real war, there are many
minor victories and losses in the field as your tanks
destroy and are destroyed. A game may last anywhere
from 30 minutes to four hours.

How Good Is It?

The key to an enjoyable, interactive strategy game is
having “tools” that work convincingly in the imaginary
world. The more complex the tools and the more intricate
the natural laws of the imaginary world, the better. By
this criterion, Commbat is a great success. Although it
takes a while to use them proficiently, the tools



SUPERVYZ-THE NEXT INDUSTRY STANDARD

SUPERVYZ is a revolutionary MANUFACTURERS

software concept designed to Ship SUPERVYZ with every
overcome the frustrations of computer you sell. SUPERVYZ
using CP/M®This allows you to means software support

crack any non-technical market interactive help files ... dealer
without the hassles of teaching confidence .. . instant foreign
the operating system. Instead, market access . .. vertical
users are greeted with a series market packaging ... more

of self-prompting, self- computer sales!

explaining menus linking the DEALERS

user directly to the application. Buy SUPERVYZ as a separate
We'll supply the menus or you program . .. bundle software
create your own, to meet the from different suppliers . . .
exact needs of your customers. | demonstrate capabilities, not
SUPERVYZ presents unlimited confusion ... sell computers

software flexibility by providing more efficiently - SUPERVYZ
a system to coordinate multiple does the teaching . .. end after-

application programs. The the-sale handholding . . .
menus tie it all together, . SOFTWARE SPECIALISTS
allowing program mtgractlon. Package SUPERVYZ into every
Even the most complicated system you deliver . . .
commands between programs SUPERVYZ is compatible with
can be a simple menu choice. over 2000 programs, 300

computers. Target your market
with SUPERVYZ.

. USERS
Dealer inquiries invited, Insist on SUPERVYZ ... don't
foreign or domestic. buy a computer without it.

_—
SPIE
EPIC || SOFTWARE

Epic Computer Corporation
7542 Trade Street

San Diego, CA 92121

Tel: 714-695-3560

Circle 156 on inquiry card. up vs zTM

YOUR NEW MARKETING TOOL
INTRODUCTORY
IR OpYETO FOR INCREASED

15€P 1981 SUPERYYZ Function Selection Meny 12 34.56 PM /
1) Set Current Dale and Tune Accounting (A/R A/P G/L /R O/E)
?) Select Detault Orsk and User Data Base Inquiy and Reporting
3) Add or Change SUFERYYZ Menus Word Processing

Extended Volume Table of Content Data Entry and Verificalion

4
5)  File and Disk Supper? Funclions Forecasting and Planning A N D

Prease enter the number of the dasired function (O It nane, ? for heip) | |

This is the operator/maching conversational tex! area A p pl IC A I |°N
The above manus are easily adapfable to your specilic requirements.
Detault Drive = A Volume Table o) Contenls {V10C) Delaunt User = 3 SOF I wAR E
J1 A ACCOUNTS MNU {A DATABASE MNY 11 A DATANIRY MNU
!1 A SUPERVYZ MNU « A FORECAST MNU 1A WORDPROC MNU

Push § 2w lor more |

*Supervyz is a trademark of Epic Computer
Corporation. CP/M is a trademark of Digital
Research.
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Photo 1: The Commbat console display in the heat of battle.
The left side of the screen is a map of sector 5, according to the
base computer's latest information. The “X" represents an
exploded tank; 2" is your own tank; "D” is your own decoy;
and the "+ "s are your mines. In the upper right portion of the
screen is a message you are about to send to your opponent. The
three rectangles in the center of the screen are windows on your
decoy, tank, and base.

(weapons, in this case) are impressive from the start.
And although the terrain is too vast to display on the
screen at once, it doesn't take long for you to form a men-
tal map and to begin thinking of a real space somewhere
beyond the confines of the combat console. In short, the
game is credible.

Take the console display for example (see photo 1). It
has six components:

®a map display showing the latest information about any
of the 16 by 32 kilometer sectors (as sensed by one of
your tanks or drones)

e three windows displaying the immediate areas around
your base, one of your decoys, and one of your tanks

e status indicators reporting on the location and condi-
tion of your base station and all tanks and decoys

ea command line, where your typed commands are
displayed, along with urgent reports from the field and
messages from your opponent.

Suppose you have a tank and a decoy in the same 7 by
7 kilometer area. Looking out the tank window, you see
the tank (designated by a ‘T”) in the center and a decoy
("D”) off to the left. But looking out the decoy window
gives the opposite picture, with the decoy in the center
and the tank to the right. Move the tank one space to the
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Photo 2: The Commbat console, showing the command and
function summary available through the "help” command.

left. In the tank window, the tank remains sta-
tionary —since it is the reference point—and the decoy
appears to move toward the tank. But in the decoy win-
dow, the opposite takes place: the decoy remains in the
center and the tank moves toward it. Motion is relative to
the observation point. It takes some getting used to on
your part, but this consistent modeling is what makes
Commbat so intriguing.

Using Commbat is definitely a learning experience.
When you first start playing, you’'ll probably employ just
the simplest tools. As you progress, you'll begin to
appreciate the advanced capabilities. For example, using
the “patch” command, you can advance two or more of
your tanks and fire weapons in unison—creating a
massive onslaught on your enemy’s defense lines.

Another essential game element is its interactiveness.
You and your opponent can move, fire weapons, and
select different tanks and decoys at any time. This makes
the game infinitely more challenging than the typical,
wait-your-turn war game played on a board. Suppose,
for example, that while you're typing in a command, you
notice some enemy action through one of your three win-
dows. You can cancel the command and make an
immediate response to your opponent. You can even
send him a message at any time (“Let’s quit for a while,”
“Ahal” or some distracting thought).



THE CHIEFTAIN: ./ ueeson
Based on Superior 6809-Family Technology, Smoke Signal’s Chieftain

Line is a Series of Computers that Now Include Formidable Hard Disk
Systems and Multi-User, Multi-Tasking Capability!

Chieftain's awesome array of capabilities flow directly from the advanced tech-
nology that produced the renowned 6809 and state-of-the-art 68000 micro-
processors. This extraordinary architecture exceeds Z-80 — CP/M based
computers in capability, ease-of-use and reliability. i -

By virtue of this rock-solid heritage, Chieftain computers are today }_. ., s R
used the world over in a staggering array of applications that ) ‘h 24
demand exceptional performance.

Amazing Versatility, Uncompromised Quality
and Outstanding Support

Select the Chieftain that most perfectly fits a defined environ-
ment and budget. The series starts at 5%-inch floppy disk
systems and proceeds through a spectrum of capabilities up
to Winchester hard disk systems of 10- or 30-Megabyte
capacity, and higher as technology makes availablel Add
multi-tasking power for mainframe-like performance.

In any configuration, the Chieftain is a no-fuss, tum-key
system that serves you more than adequately today. . .
and easily remains a step ahead of growing require-
ments. All are upward-compatible, with expandable
memory. Software ranges from a complete small
business program library to highly-specialized ap-
plications collected through Smoke Signal’s unique
Dealer Information Exchange.

Dealer opportunities
still available.
Please inquire.

Gold-plated connectors typify Smoke Signal’s
insistence on unquestioned reliability and long
life. Every Chieftain computer is Endurance-
Certified to ensure perfect operation from
day one.

The quality doesn't stop there. Prompt, expert
support is only as far away as the telephone.
Every working day.

Cost-Effectiveness is the Final,
Convincing Fact

A typical dealer price for a complete Chieftain
computer system is well below $5,000 (or
even lower, depending on quantity discountl).
Remember, that is not for the lowest-priced
Chieftain, and it includes terminal, printer.
software and desk — all our usual fine quality.

Name

2 SMORT SICNAL
¥ BROADCASTING. o

City. 2 -

31336 Via Colinas, Westlake Village, CA 91362
(213) 889-9340

For dealers only, circle 380
All other inquiries, circle 381

State__ Zip

Phone ( Voo e e B = e S



Playing the Game

A typical game session goes like this. You telephone a
friend who also has the Commbat program. The two of
you agree on what RS-232C characteristics you'll use and
set up your Model I or III TRS-80s accordingly: word
length, parity, number of stop bits, and bits per second
(this last is set whenever you start the program).

Each of you starts the Commbat program, maintaining
voice contact over the phone lines. Commbat will ask
you for some start-up information, including what
transmission rate you want to use. With most modems,
you’ll be limited to 300 bits per second. Finally, the com-
puter will tell you to press the Enter key to check the
communications link. Both of you must do this at ap-
proximately the same time and immediately put the two
computers on line. When the computers are synchro-
nized, you will be asked to select your base location.
Then the actual combat begins.

Special Features

Commbat has several important convenience features.
For example, there’s a practice mode to get you ac-
customed to moving your tanks around, deploying mines
and decoys, and even firing weapons (if you don't mind
destroying your own resources). You don’t have to be on
line with another computer to use the practice mode.

Another important feature is the ability to save games
on tape or disk for later retrieval. You'll invest a lot of
time and thought in some Commbat games; the ability to
save a game precludes the need to throw it away if the

__At a Glance

Name Format

Commbat Cassette “system” file
Mini-disk “command” file

Type

Two-player strategy game
using telecommunications

Manufacturer

Adventure International, a
Division of Scott Adams Inc
POB 3435

Longwood FL 32750

(800) 327-7172 (phone orders
only)

Price
Cassette version, $19.95
Mini-disk version, $20.95

Author
Bob Schilling

Language
Z80 machine code

Computer

Radio Shack Model 1 or 11,
with at least 16 K bytes
(cassette version), or at least
32 K bytes and one disk
drive (disk version); RS-
232C interface and modem

Documentation

12-page leaflet, plus com-
mand and function summary
available in program
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session is interrupted. To save a game, both combatants
must enter secret passwords. For either to load the saved
game, both of them must enter their passwords. This
prevents either player from cheating by improving his
position in the other’s absence.

Documentation

Commbat’s manual is adequate. Most useful is a one-
page reference sheet. In addition, the program offers a
"help” command, which displays a command and func-
tion summary at any time (see photo 2).

Suggestions for Improvement

I found Commbat’s main fault not in the game itself,
but in the procedure required for starting it. Both players
must start the “check-commlink” sequence almost
simultaneously; otherwise, the program will “hang up,”
and you’ll both have to reset your computers. This pro-
cedure can be a little tricky if you're using a single
telephone and an acoustic modem. Ideally, it wouldn't
matter when you started the check-commlink se-
quence—the first computer would simply wait until the
second computer came on line. A programmer at Adven-
ture International acknowledged that the present method
is a little awkward, but said that the program’s author
has yet to find a good solution.

Another complaint is that the keyboard response occa-
sionally seems sluggish: you'll type in a command and
press Enter, only to realize that one or more of your
keystrokes were missed. Of course, this always seems to
happen at the worst times, as when you're engaged in
battle with an enemy tank. The Adventure International
programmer pointed out that this keyboard-response
slowdown is an unavoidable limitation of the system due
to the great amount of data being sent back and forth
across the phone lines. (Both computers must keep com-
plete data on both players, even though each player gets
a much more one-sided view. of things.)

The keyboard sluggishness isn't all that serious. For
one thing, it's experienced by both players and won't
give either an advantage. As well, it's not hard to accept;
after a while, you begin imagining that your weaponry is
becoming rusty or intermittent due to the stress of battle.
Carry onl

Conclusions

Commbat opens an exciting new realm of multiplayer
computer games in which the players may be anywhere
that phones are available. Shedding their role as im-
passive opponents, the computers become active tools for
competition between humans.

The imaginary world of Commbat is interesting and in-
tricate, and it really does test one’s strategy, tactics, and
reflexes.®
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16K STATIC RAM $169

Finally, you can buy state-of-the-art
S-100 static memory for your
computer at unprecedented savings.

Memory Merchant's memory
boards provide the advanced
features, quality and reliability you
need for the kind of operationat
performance demanded by new
high-speed processors.

COMPLETELY ASSEMBLED

These memory boards are not kits,
nor skeletons—but top quality, high
performance memories that are
shipped to you completely assembled,
burned-in, socketed, tested and
insured with one of the industry’s
best warranties.

SUPERIOR DESIGN & QUALITY
Memory Merchant’s boards are
created by a designer, well-known
for his proven ability in advanced,
cost-efficient memory design.
Innovative circuitry provides you
with highly desired features and
incredible versatility.

Only first quality components are
used throughout, and each board is
rigorously tested to assure perfect
and dependable performance.

SHIPPED DIRECT FROM
STOCK
All Memory Merchant's boards are
shipped direct from stack, normally
within A8 hours of receipt of
your order.
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64K STATIC RAM $795

32K PARTIALLY POPULATED $479 48K PARTIALLY POPULATED $659

NO RISK TRIAL
We are so convinced that you will
be absolutely delighted with our
boards that we extend a no risk trial
offer. After purchasing one of our
boards, you may return it (intact) for
any reason within 15 days after
shipment and we will refund the
purchase price.

NEW 18 MONTH LIMITED
WARRANTY!

The reliability of our boards, through
quality controlled production and
proven performance, has enabled
us to extend our warranty to a full
18 months. This includes a 6 month
exchange program for defective units.

HOW TO ORDER
Please send check, money order,
VISA or MASTERCHARGE (add ICA#)
with your order. Sorry, no C.0.D’s.
Specify model number, and quantity
desired. Shipping and handling
charge is $5.00 per board. Californid
residents add 6% Sales Tax. Credit
card purchases may be telephoned
to (415) 483-1008.
OEM and DEALER inquiries Invited.

-1 §.Mamory
filil Merchant

14666 Doolittle Drive
San Leandro, CA 94577
(415) 483-1008

64K RAM, Model MM65K16S

Cool running operation to 10 MHz

Uitra low-power consumption
Fully loaded 64K board draws:
Typ. 350 Ma. (Max. current 550 Ma.)

Bank Select Capability

Extended Addressing Capability

One 16K submodule equipped with a
2K window which may be located
in any of the 2K segments

2716 (5V) EPROM Compatibility:
Programmed 2716 EPROM's may
replace any or all of the RAM

Four independently addressable 16K
submodules on one board organized
as two pair of independent 32K
banks or as one 64K Extended
Address Page. Each 32K bank
responds independently to phantom.
Bank Select logic is compatible
with either Cromemco Cromix* or
standard Bank Select software.

*Cromix is a trademark of Cromemco.

New 16K (2K X 8) 150ns Static RAM

Runs on any S-100, 8-bit system

MPM Conversion Option: Write for details.

16K RAM, Model MM16K14
Bank Select Capability
Extended Addressing Capability
One 4K segment equipped with 1K
windows
Four independent 4K X 8 byte
segments

Uses field proven 2114 (1K X 4)
Low-power consumption (Typ. 1.3 Amps)

Runs on any S-100 8080, 4 MHz
Z-80 or 5 MHz 8085 system.

Prices, terms, specifications subject to change without notice.

Circle 243 on inquiry card.



THE RIGHT PRODUCT

ATARI 800

PERSONAL COMPUTER SYSTEM

JI

Atari 400 8K Computer .... ... 419
Atari 800 16K Computer ....... 789
Atari 410 Program Recorder.... 69
Atari 810 Disk Drive ........... 499
Atari 820 Printer ............ ... 429
Atari 825 Printer ............... 695
Atari 850 Interface............. 169
16K RAM by Microtek ....... . 99
32K RAM by Microtek ......... 189
Assembler/Editor .............. 45

IF ATARI MAKES IT
WE SELL IT!

Atari Joysticks ................ 18
Atari Paddles.....ccovvevinenn. 18
Basketball.........c....coouus 30
Computer Chess .............. 30
Invitation to Programming ..... 17
Music Composer .............. 45
Star Raiders.............c.o.... 39
Super Breakout ............. . 30
3-D Tic-Tac-To€...cuvew tunaes 30
Vi CONERSEL = an i wact 5w <=5 adnl® 30
VISICAIC 5l & i in o nwishin onais ssis = 180

PRINTERS, MONITORS, DISKS

Daisy Wheel Printer by C. Itoh 1750

Paper Tiger 445G............. 725
Paper Tiger 460G............. 1194
Paper Tiger 560G............. 1495
Qume (shipped FREIGHT
COLLECT) .ovvviineennes 2499
Silentype w/interface ......... 349
Amdek Color Monitor......... 349
Amdek Green Screen ......... 169

Amdek/Leedex B/W 12"

Monitor .........,covviunnns 129
NEC 12" Green Screen ....... 239
Sanyo 9" B/W Monitor........ 169
Sanyo 12" B/W Monitor. ...... 255
Sanyo Green Screen.......... 309
Dysan Disks (pkg. 10) ........ 50
Memorex Disks (pkg. 10) ..... 40
Opus Disks (pkg. 10) ......... 30
Verbatim “Gold” (pkg. 10)..... 35

MONTHLY SPECIALS!

VERSA-WRITER DIGITIZER $239

SSM A10 $149

The end of the compromise.

CPU

uPD780c-1(Z-80A compatible), 4MHz
RAM

32K Bytes (expandable to 160K Bytes
with PC-8012A /O Unit.

Circle 91 on Inquiry card.

24K Bytes (expandable to 32K Bytes)




AT THE RIGHT PRICE

@forpic I

48k computer

$1 095 APP$L1%A|964K

DISK WITH CONTROLLER NEW DOS 3.3 $529
WITHOUT . . . $445 NEARLY EVERYTHING FOR APPLE

Asynchronous Serial by

CCSH#ITI0A ... ................ 129
Centronics Printer by
CCSH#TT28A .. ....ovviiiiinnnn. 99

APPLE SOFTWARE

Adventure by Microsoft ............ 27
Alien Rain by Broderbund .......... 19
Apple Pie by Programma........... 119
Apple-Oidsby CPC ................ 25
Apple Panic by Broderbund ........ 24
Asteroid Field by Cavalier .......... 19
Basic Compiter by Microsoft ....... 349
Business Pkgs. by Continentali...... 199
Cosmos Mission by Astar .......... 19
Desktop Plan 1® ... ............... 69
DB Master by Stoneware ........... 199
Data Factory by Microlab .......... 129
Gorgon by Sirius .........oooiell 35
Hungry Boy by Astar............... 21
Hi-Res Football by On-Line ........ 31
Home Money Minder by Continental 29
Magic Window by Art-Sci .......... 89
Orbitron by Sirius.................. 25
Personal Filing System ............. 84
PFS:Report .............cooiiin.. 84
Phantoms 5 by Sirius .............. 29

Pool15byIDS.................... 29
Pulsar Il by Sirius.................. 25
Raster Blaster by Budgeco ......... 24
Robot War by Muse ................ 31
Sneakers by Sirius ................. 24
Spellstar by Micropro .............. 229
Sargon |l Chess Game by Hayden .. 29
Space Game Album by Budgeco ... 39
Space Eggs by Sirius .............. 25
Space Raiders by USA ............. 25
Star Thief by Cavalier.............. 25
Sub-Logic FS-1 Flight Simulator.... 34
Super Single Disk Copy Routine.... 35
Super Stellar Trek by Rainbow ..... 33
Supertext Il by Muse............... 129
Typing Tutor by Microsoft.......... 17
Ultima by CPC .................... 35
Visicalc 1® ... ... 109
Wizard & The Princess by On-Line.. 32
Wordstar by Micropro.............. 329
Zork by CPC ... ......ccovviiiinnn. 34

Complete Line of Mountain Computer
& Personal Software Products

CALL FOR FREE BROCHURE!

check (allow 10 business aays lor personal or co. checks to clear). No COD
or Purchase Orders accepted. Include 4% for UPS shipping. handling and
insurance. Shipments to CA address must also include 6% sales tax. Please
include phone number on all orders. RUSH ORDERS AVAILABI.E using

m TO ORDER: Mail orders may send cashier check. money order or personal

orders.

AUTHORIZED
APPLE
SALES &
SERVICE

Circle 91 on inquiry card.

INTERFACE CARDS FOR YOUR APPLE

CPS Multifunction by Mtn. Comp. .. 239
IEEE with Cable by CCS #7490A ... 129

Parallel by CCS #7720A ............ 99
SSMAIO ... ..o, 189
APPLE ACCESSORIES
16k Ramcard by MPC .............. 139
Analog to Digital Converter by CCS

HTAT0A . ... i 99
Clock/Calendar Module by CCS

BT114A .. e 75
Copyrom by Mtn. Comp. ........... 51
DOS 3.3 — 3.2 Switch.............. 29
Epson Printer Stand ............... 29
Expansion Chassis by Mtn. Comp. .. 295
Joystick ..., 47
Lower Case Adapter by MPC ....... 35
Microstand for Appie &

2Disk Drives .........cooeieann. 30
Micro-Sci A-40 Disk Drive ........ CALL
Micromodem il by Hayes........... 299
Sup-R-Termby M&R............... 319
Paddles by T&G ................... 32
Programmable Timer Module by CCS

HT440A ... ..o e 99
Solder Tail Board by CCS #7510A .. 22
Smartmodem by Hayes ............ 239

Thunderclock by Thunderware Inc. . 129
Versa-Writer Digitizer

Drawing System ................. 239
Keyboard Enhancer by Videx ....... 115
Videoterm (80-column card)

by Videx ............ocviiii.... 319
Wire Wrap Board by CCS #7500A... 21
Z-80 Softcard by Microsoft ......... 299

1-800-854-2833

Visa or Mastercard (subject to credit card approval from our authorization
center). Please add 6% 1or rush shipment. Rush orders are shipped thesame
day if called-in before 12:00 p.m. PST. Please have credil card number,
expiration date and billing address ready when you call. Bank wires also
accepted. Please call for bank info. Minimum $10 shipping charge on all

(714) 579-0330 « MAIL TO: 1251 BROADWAY, EL CAJON, CA. 92021




Hardware Review

alphaSyntauri Music Synthesizer

Steve Levine and Bill Mauchly
c/0 Audio Data Consultants
POB 224
Ambler PA 19002

Music and computers seem to go together naturally.
Indeed, there appears to be some metaphysical link be-
tween them. Musical minds take readily to programming
concepts, and it’s hard to find a coven of computer pro-
grammers without at least one musician in its ranks. The
idea of making music with computers is almost as old as
the computer itself.

But the human interface is always a problem. How do
you translate the idea of making music into a computer
program?

A musical score is much like a program; it's a list of in-
structions with various branches and repeats. So the ob-
vious solution is to give the musician a language to
describe the music. This may then be fed into the com-
puter for the result. Until recently, using slow, batch-
mode processing could mean waiting a day or more for
the sound to reach your ears. Even worse, the computer
needed to know exactly what was desired. But how was
the poor musician to know in advance what he wanted to
hear? He's heard violins before, but what does a com-
puter sound like?

The dawn of the microcomputer promised a new era in
computer music. Suddenly, the machine was yours alone
and when you said RUN, it ran. But both the hardware
and software of the first microcomputer music systems
ignored the need for real-time feedback. Maybe the soft-
ware allowed the score to be typed into a screen editor

About the Authors

Steve Levine is a microprocessor engineer whose interest in
computer music has run the gamut from controlling pipe organs
to digital signal processing. He has coproduced the unique Com-
puter Music Festivals in Philadelphia for four years. Bill
Mauchly is a recording engineer and musician. Son of the
father-of-the-computer, John W Mauchly, his knowledge of
computers is genetic. Levine and Mauchly formed Audio Data
Consultants in 1980 to collaborate on ideas in digital synthesis
and signal processing. Research with the Fairlight CMI, coupled
with the production of the Symposium of Small Computers in
the Arts this November, has brought them in close communica-
tion with many computer musicians.
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rather than with a keypunch, but it still made you wait
until the computer was ready to play the music.

The Syntauri Corporation has changed all that. A five-
octave music keyboard and a disk of software form the
heart of the alphaSyntauri synthesizer. The software
allows control of the sophisticated Mountain Computer
MusicSystem digital synthesizer hardware from the
keyboard, via an Apple Il computer. (See “Mountain
Computer’s MusicSystem,” July 1981 BYTE, page 60.)
The alphaSyntauri system allows music to be played
directly or to be recorded and played back. It allows the
changing, storing, and recalling of waveforms,
envelopes, and tunings. Most important, because it is
based on the Apple Il computer, it is possible to change
or add to the system software.

User interaction, which is the primary advantage of
microcomputer systems, has been extended to play—not
just write—music. Immediate feedback links the creation
to the sensation of music. For the first time, the personal
computer is an instrument, not a glorified music box.

This article reviews the capabilities of the alphaSyn-
tauri synthesizer as a musical instrument and discusses
the hardware and software details of interest to both
musicians and computerists.

The Syntauri Philosophy

The alphaSyntauri music synthesizer is a software-
based system and the brainchild of Charlie Kellner. Aside
from the Mountain Computer synthesizer boards, the
system uses an interface card and a professional music
keyboard. But the system is more than just an Apple
peripheral; it is a musical instrument in its own right. Its
price and performance clearly place it beside commercial
synthesizers made by Moog, Oberheim, Arp, Yamaha,
and Sequential Circuits. Its modular design with software
flexibility makes it comparable to such digital syn-
thesizers in the $20,000-$30,000 bracket as the Synclavier
II and the Fairlight Computer Music Instrument. Ob-
viously, these more expensive synthesizers can produce
sounds with higher quality than the alphaSyntauri music
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PUTER WARE

CALL TOLL FREE f _ 800 528.1054

ATARI1

Special 32K 800 System
800 w/32K, recorder, star

raiders, joysticks. ... .. S900
Above w/48K. ... ... S960
800 (16K). ... . ....... s$744
400.. .. ... ...Call
810 Disk Drive . .. ... $440
825 Printer. ... .. ... .. S$575
850 Interface. .. ... . .. S$155
410 Recorder. . .. . ......S60
830 Modem.......... $140
16K Memory. . ... ... .... 875
32K Memory. . . ... ... $150
DISK DRIVES
Lobo
Apple 1st Drive. .. . ... $490
Apple 2nd Drive. .. ... $410
MODEMS
Novation
CAT................. $140
D-CAT............. .. $155
AppleCath. ... .. ..... s$349
AutoCat.............. $235
PRINTERS
C. itoh
25CPS - Serial...... .. $1380
25CPS - Parallel. . .. .. $1325
40CPS - Serial. ... ... $1825
45CPS - Parallel. . .. .. $1710
Datasouth
DS180........... .. $1275
Diablo
630 RO
w/Tractors. . . . . ... $2360
630 RO
wo/Tractors. . . .. .. $2160
Epson
MX-80.. ... . ... . .Call
MX-80F/T.............. Call
MX-100................. Call
Infoscribe
500. ...t Call
1000 .0eeieiieann. Call
NEC
PC-8023A. Call
7710 RO
w/Tractors. .. . ... $2500
7720 KSR
w/Tractors $2900
Okidata
Microline 80. . . ... ... $330
Microline 82-A $475
Microline 83-A. ... . .. $750
Microline 84 . Call
Paper Tiger
560G. .. .. ... .. $1060
Texas Instruments
810 Basic. .. ....$1250
810 Loaded. . ..... .. $1450

Circle 94 on Inquiry card.

COMPUTE
WAREHOUSE Other ntormation: 602-954-6109

Novation

ENITN

data systems

NorthSkar

ATARI

4 SOROC

TECHNOLOGY, INC.

W TeleVideo
M Texas INS]‘RUMENTS
EPSON *

EPSON AMERICA, INC.

OKIDATA

Gi%eeTlNGcSL

VIDEO TERMINALS COMPUTERS
Adds Altos

Viewpoint. . ... ... $545 ACS 8000-15... .. ....... Call
Soroc Call ACS 8000-2w/CPM . . . . .. Call

1Q120. .. . ... . .. ... a

1Q 130 ‘ 