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Powerful.

" DPU card with error-correcting
memory and controller cards

68000-Powered for tomorrow

Once again you get a big stride forward with Cromemco.

This time it's our new DPU Dual Processor Unit. It gives
enormous power to Cromemco computer systems such as
our System One shown here.

Compares with mainframes

With the new DPU you get the almost unbelievably
powerful 68000 processor and its 32-bit data-handling
capabilities combined with its 16 Megabyte address space.

In other words with the System One/DPU combination
you get a small machine that’s the equal of superminis and
mainframes in some areas.

8-Bit and 68000 software

The dual part of the DPU refers to its on-board Z-80A
processor. With this you have access to existing CP/M*
software.

But besides being compatible with this wealth of existing
8-bit software, the System One/DPU has available a whole
family of new 68000 system software. This includes a wide
range of high-level software such as our 68000 Assembler,
FORTRAN 77, Pascal, BASIC, COBOL, and C.

Beyond all this there’s a version for the 68000 of our
widely admired CROMIXt Operating System. It’s like
UNIX 1 but has even more features and gives multi-tasking
and multi-user capability. In fact, one or more users can run
on the Z-80A processor while others are running on the
68000. Switching between the Z-80A and 68000 is auto-
matically controlled.

The System One itself is a bus-oriented machine that has
options for color graphics, for 390K or 780K of floppy
storage, a 5 MB hard disk option, communications capabil-
ity, and multi-processor capability using our I/O processor
card.
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Powerful new micro.
Powerful software.

annnnnnng|

System One CS-1H

Highly expandable

With the System One/DPU combination, you get
tremendous expandability. Right now you can have up to 2
MB of RAM storage. You get this with our new Memory
Storage cards and our Memory Controller. The Controller
fully supports the 16 MB storage space of the 68000, allow-
ing you vast future expansion capability.

Further, the memory has built-in error detection and
correction, a feature normally found only in much more
costly systems.

Present customers can field-upgrade their Cromemco
systems to use the DPU and still be able to run their present
software using the Z-80A on the DPU. It's one more

3715 Printer

3102 Terminal

instance of Cromemco’s policy of providing obsolescence
insurance for Cromemco users.

Low priced

With all this performance you might not be ready for the
low price we’re talking about. With 256K of RAM and 780K
of floppy storage, the price of the System One/DPU is only
$5495. That’s hard to beat.

So contact your rep now. He'll fill you in on the many
more features that this outstanding and powerful machine
offers.

‘CP/M is a trademark of Digital Research

tCROMIX is a trademark of Cromemco, Inc.
$UNIX is a trademark of Bell Telephone Laboratories

Cromemco-

i n ¢ o r p o r a t e d

280 BERNARDO AVE., MOUNTAIN VIEW, CA 34040 * (415) 964-7400
Tomorrow's computers today

Circle 133 on Inquiry card.
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What Cromemco computer card
capability can do for you

The above diagram shows in a func-
tional way one of the most complete
lines of computer cards in the industry.

Look it over carefully. It could be well
worth your while.

These are all cards that plug into our
S$-100 bus microcomputers.

You can also assemble them into a
custom system in convenient Cromemco
card cages.

MULTI-PROCESSING AND
INTELLIGENT 1/O

The range of capabilities and versatility
you can draw upon is enormous.

In processors, for example, you have a
choice of CPU’s including our extremely
useful new /O Processor. This can be
used as a satellite processor to do off-line
processing, multi-processing, and to form
intelligent 1/O. It opens the door to a
whole new group of applications and
tasks. Ask us about it.

HIGH RESOLUTION
COLOR GRAPHICS
Again, you can have beautiful high-
resolution color graphics with our color
graphics interface. You can select from
over 4000 colors and have a picture with
a resolution at least equal to quality
broadcast-TV pictures.

You have an unprecedented selection
of memory including our unusual 48K
and 16K two-port RAMs which allow
high-speed color graphics.

LOTS OF STORAGE

These days you often want lots of disk
storage. So you can select from our disk
controller card which will operate our 5
and 8"’ floppy disk drives (up to 1.2
megabytes). Or select our WDI interface
to operate our 11-megabyte hard disk
drives.

POWERFUL SOFTWARE AND
PERIPHERAL SUPPORT

There’s much more yet you can do
with our cards. And, of course, there’s an
easy way to put them to work in our 8-,
12-, and 21-slot card cages. Our PS8
power supply makes it simple to get the
system into operation.

Finally, Cromemco offers you the
strongest software support in the industry

Cromemco’
i n ¢ o r p o r a t e d
280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 o (415) 964-7400

Tomorrow's computers today
Circle 134 on Inquiry card
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with flanguages like FORTRAN, C,
COBOL, ASSEMBLER, LISP, BASIC and
others. There is also a wide choice from
independent vendors.

To top it all off, you can draw from a
substantial array of peripherals: ter-
minals, printers, color monitors and disk
drives.

There is even more capability than
we're able to describe here.

NOW AT HALL-MARK
AND KIERULFF
For your convenience Cromemco
products are now available at Hall-Mark
Electronics and Kierulff Electronics. Con-
tact these national distributors for im-
mediate product delivery.

CROMEMCO COMPUTER CARDS

® PROCESSORS — 4 MHz Z-80 A CPU, single card
computer, HO processor * MEMORY — up to 64K
including special 48K and 16K two-port RAMS and
our very well known BYTESAVERS® with PROM
programming capability ® HIGH RESOLUTION
COLOR GRAPHICS — our SD1 offers up to 754 x
482 pixel resolution. ® GENERAL PURPOSE IN-
TERFACES—QUADART four-channel serial com-
munications, TU-ART two-channel parallel and
two-channel serial, 8PIO 8-port parallel, 4PIO
4-port isolated parallel, D+ 7A 7-channel D/A and
A/D converter, printer interface, floppy disk con-
trotller with RS-232 interface and system
diagnostics, wire-wrap and extender cards for your
development work.
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30 The Third NCGA and the Future of
Computer Graphics by Alexander Pournelle | An
overview of the state of the art in computer graphics
as gleaned from a day at the fair.

48 Tronic Imagery by Peter Sorensen/ A
behind-the-scenes look at the development of the
computer-generated graphics in Disney Studio’s film
Tron.

78 Build the Clircult Cellar MPX-16 Computer
System, Part 1 by Steve Ciarcia | Any peripheral
device designed to be installed in the IBM Personal
Computer can be plugged into this 8088-based
system.

118 Problem Solving with Logo by William
Weinreb / Find out how a complex design can be
broken down into surprisingly simple components.

174 Build a Video Digitizer by Michael
Keryan | Capture any video image for processing
by your computer.

194 cComputer Animation with Color
Registers by David Fox and Mitchell Waite / The
color registers on the Atari 400 and 800 give
programmers amazing animation capabilities,

even in BASIC.

216 Victor Victorious: The Victor 9000
Computer by Phil Lemmons / A detailed look at a
third-generation microcomputer that really gets down
to business.

2506 An Interview with Chuck Peddle by Phil
Lemmons / The chief designer of the Victor 9000
discusses microcomputer design, marketing, and the
industry’s future.

272 JETSET by Eugene Szymanski / You'll thrill
to the highs and lows of this simulated flight game.
It's the fourth-place winner in the BYTE Game
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336 The Game of Rat and Dragon by Truck
Smith / You really put your game-playing skills to the
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pace quickens. It captured third place in the BYTE
Game Contest.

379 Anintroduction to the Human
Applications Standard Computer Interface,
Part 2: Implementing the HASCI Concept by
Chris Rutkowski / Details of an easy-to-use,
consumer-quality computer console.

386 A short History of the Keyboard by Phil
Lemmons | The widespread use of keyboards as
input and control devices for microcomputers has
generated renewed interest in an old problem.

394 user's Column: Terminais, Keyboards,
and How Software Piracy Wiil Bring Profits to
its Victims by Jerry Pournelle | The columnist
answers a few letters and passes on some interesting
observations from readers.

416 inexpensive Transducers for the TRS-80
by William Barden Jr. | A practical look at the
devices that put real-world interfaces to work.

448 A Graphics Primer by Gregg Williams /
Microcomputers can create quite a variety of
graphics.

474 interactive 3-D Graphics for the Apple i
by Andrew Pickholtz | Understanding the theory of
perspective helps you to represent three-dimensional
objects on a two-dimensional screen.

508 microvec: The Other Type of Video
Display by Billy Garrett / Vector displays produce
images far sharper than “high-resolution’’ raster

types.
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In This Issue

This month we're proud to present the Circuit Cellar MPX-16 computei
system, designed and developed by Steve Ciarcia. In this exclusive three-part
| article, Steve will discuss all the design aspects of his IBM-compatible computer

based on the Intel 8088 microprocessor. Our cover photograph (© 1982 by
Jonathan Goell} shows the MPX-16 as a single-board computer composed of
the processor, the memory, parallel and serial interfaces, a disk controller, and
expansion slots. We hope you'li enjoy Steve’s most extensive technical project
to date. Our theme this month is graphics, and we have some interesting
features. “Tronic Imagery” is a behind-the-scenes look at the development of
the computer-generated graphics in Disney Studio’s epic film Tron. Gregg
’ Williams provides an introduction to computer graphics in A Graphics

Primer,”” and Alexander Pournelle takes us on a tour of *'The Third NCGA and
the Future of Computer Graphics.” In “Build a Video Digitizer” Michael

‘ Keryan shows you how to construct a video “frame grabber,” and in
"Microvec: The Other Type of Video Display” Billy Garrett describes how to
construct an inexpensive vector graphics display. Andrew Pickholtz discusses
“Interactive 3-D Graphics for the Apple II.” And we have reviews of the Vic- |
tor 9000, Cambridge Development Labs graphics board, The Graphics Magi-
cian, and the Executive Briefing System. Plus more Game Contest winners, the
User’s Column, and our regular features. |

BYTE 1s published monthly by BYTE Publications Inc. 70 Main St. Peterborough NH 03458. phone {603)
924-9281. a wholly-owned subsidiary of McGraw-Hill, inc. Office hours: Mon-Thur 8:30 AM - 4:30 PM. Fnday
8:30 AM - Noon. Eastern Time. Address subscriptions. change of address. USPS Form 3579. and fulfillment ques-
tions to BYTE Subscriptions, POB 590. Martinsville NJ 08836. Second class postage paid at Peterborough. N.H.
03458 and adaitional mailing offices. USPS Publication No. 528890 {ISSN 0360-5280). Canadian second class
registration number 9321 . Subscriptions are $19 for one year. $34 for two years. and $49 for three years in the
USA and its possessions. In Canada and Mexico. $21 for one year. $ 38 for two years. $55 for three years. $43 for
one year air delivery to Europe. $35 surface delivery elsewhere. Air delivery to selected areas at additional rates
upon request. Single copy price 1s $2.95 1N the USA and its possesstons. $3.50 1N Canada and Mexico. $4.50 in
Europe. and $5.00 elsewhere. Foreign subscriptions and sales should be remitted in United States funds drawn on
a US bank. Printed in United States of America.

Address all editorial correspondence to the editor at BYTE., POB 372. Hancock NH 03449. Unacceptable
manuscripts will be returned if accompanied by sufficient first class postage. Not responsible for lost manuscripts or
photos. Opintons expressed by the authors are not necessarily those of BYTE. Entire contents copynght © 1982
by BYTE Publicauons Inc. All ights reserved. Where necessary, permission 1s granted by the copyright owner for
libraries and others registered with the Copyright Clearance Center (CCCJ to photocopy any article herewn fof the
base fee of $1.00 per copy of the arucle or item plus 25 cents per page. Payment should be sent directly to the
CCC. 21 Congress St. Salem MA 01970. Copying done for other than personal or internal reference use without
the perrission of McGraw-Hill 1s prohibited. Requests for special permission or bulk orders should be addressed to
the publisher.

BYTE® s available in microform from University Microfilms International. 300 N Zeeb Rd. Dept PR. Ann
Arbor MI 48106 USA or 18 Bedford Row. Dept PR. London WC IR 4EJ England.

Subscription questions or problems should be addressed to:
BYTE Subscriber Service

P.O. Box 328
Hancock, NH 03449
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The system builder’s best choice
for color graphics is a €$5000
color system from SCION. Its basic
component is MicroAngelo®, the
single board graphics display
computer that has revolutionized
monochrome display capability
with low cost 512x480 pixel
graphics resolution and 40 line
by 85 character text capacity.
When MicroAngelo boards are combined, they create
high resolution color graphics that have a unique ad-
vantage. The displayed image is a combination of
transparencies. So you can add, modify or delete
images by transparency rather than as an entire image.

SCION's Series CS5000 builds an image with up to 8 bit
planes, each generated by a MicroAngelo board. You
select the assignment of those bit planes to transpar-
encies. Each transparency can display 2"-1 colorswhere
nis the number of bit planes it uses... 2 bit planes would
make a three color transparency, 8 bit planes would
make a 255 color transparency. Once each transparency
has been defined, your host can work with it inde-
pendently, generating and modifying its graphics and
text without interacting with the others. The indepen-
dent transparencies are combined by the Color Mixer
board which also assigns one of 16.8 million possible
colors to each color of each transparency.

Your computer talks to the SCION
Color System in SCREENWARE™,
SCION’s high level display firm-
ware language. SCREENWARE
commands are used by the com-
puter in each MicroAngelo bit
plane to generate graphics and
text primitives. User interface is
made simple with prompted sys-

--'*1' / tem set-up using SCION’s ColorPak.
MicroAngelo based color graphics systems are easy to

use. Just plug the boards into your Multibus or $-100
host. Or use the freestanding work station configuration
with its RS-232 interface. In each case, you get high reso-
lution color graphics for such a low price you can't
afford to design your own.

Think SCION for your graphics display needs.
Think MicroAngelo. Call us at (703) 476-6100.

System shown Is a Model. CS50508S.
*Atrademark of Intel Corp.

SLION

if the image is important.
12310 Pinecrest Rd./Reston, VA 22091

(703) 476-6100 * TWX: 710-833-0684
Circle 404 on inquiry card.
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Circle 154 on inquiry card.

THINK AHE

THINKIBM P

MILESTONE-® - $395. Manual alone -$30.
‘Critical Path” network analysis program for scheduling
manpower, dollars and time to maximize productivity.
Interactive project management program that runs under
CP/M-86™. MILESTONE can be used to track paper flow.
build a computer, check a department's performance, or
build a bridge. MILESTONE can be used by executives,
engineers, managers and businessmen.
= Produce PERT charts in minutes
« Find critical tasks that can't be delayed.
= Investigate tradeoffs between manpower. doflars
and time
« Give plans to others using a printed project schedule.
=« Change results and immediately see the results on
the screen.
= Balance time, manpower and costs
Requires CP/M-86.

THE MICRO LINK II” - $89.

A communications program that conducts keyboard
conversations, sends and receives electronic mail and
exchanges any file (up to disk capacity). Saves all or
selected parts of transmission to disk. Requires IBM PC
DOS and asynchronous communications card or CP/M-86

BIBLIOGRAPHY" - $125,

Compares citations in a manuscript with the entries in
your own card catalog and constructs a bibliography of
alt entries cited. Entries are added to the catalog using
your text-editor. Each catalog entry has a keyname (e.g
author and year of publication). followed by bibliogra-
phic information of any length and format. BIBLIO-
GRAPHY constructs a bibliography of ail works cited
-alphabetized or numbered. with annotations included or
excluded. Also copies entries from catalog to footnotes
inthe manuscript. or replaces citations in the manuscript
with numbers. BIBLIOGRAPHY can handle references to
meet the requirements of virtaully any professional jour-
nal. publisher. or style manual. Requires WordStar. Spell
binder. PeachText, SuperWriter, or other word proces-
sor, and CP/M or 1BM PC DOS.

More Software Product/Manual Alone

GRAMMATIK $ 75. n/a

Requwes iBM PC DOS

ASTRODODGE $ 39.95 nla

RAequies RPG momior

DATEBOOK §295. 830

Requires CP/M-86

CARDFILE $ 89 nla

Requires CPIM-86 or 1BM PC DOS

FOOTNOTE and PAIR $125. n/a

Requires CP/M-86 or 1BM PC DOS

FIELD COMPANION $295. $30
uires CPIM-86

PLANBO $495. $45

Requires CP'M-86

THE RANDOM HOUSE $ 50 n/a

PROOFREADER

Requires 18M PC DOS

Prices anoted do ot inclnde destination charses, sales tax, ar dealer
installation and traini " v syatem. We
accept MasterCard. Viea and Americea Express

For More Information See Your Computer
Dealer or Contact Us Directly.

SOFTVARE
SOFTNARE
DIGITAL MARKETING
DIGITAL MARKETING™

DIGITAL MARKETING CORPORATION

2670 CHERRY LANE e WALNUT CREEK & CALIFORNIA # 94508
(415) 938-2880 « Telex 17-1852 (DIGMKIG WNCK)

Dealer Inquiries Invited

TRADEMARKS CP/M-86 - Orgital Research. Inc Milestone and Datebook - Organic
Saltware Cardtile Footnote Bibliography - Pro/Tem Software Inc The Micro Link
I1- Wordcralt Plan80- Business Manmng Systems Grammalik The Random House
Prooireades - Aspen Sofiware

Editorial

Deus ex Machina
of the
Technological Age

by Chris Morgan, Editor in Chief

6

November 1982 © BYTE Publications Inc

It's tempting to think of the microcomputer as the deus ex machina of the
technological age. The term, literally “god from a machine,” is a theatrical
device first used by Greek tragedians to tie up the loose ends of a plot by intro-
ducing, always in the nick of time, an external means to solve the characters’
problems. For example, in a modern plot, a rich relative might die near the end
of the play and bequeath enough money to the main characters to solve their
financial woes. The technique is looked upon with disfavor by theater critics
as an easy way out for the playwright. Yet when applied to today’s microcom-
puter age deus ex machina has a positive ring to it. The microcomputer solves
many problems of modern life in unexpected but satisfying ways —the essence
of the deus ex machina.

The microcomputer, for example, eases many of the monumental logistical
problems of information management, data processing, and communications,
to name several of the more obvious. Its diminishing size and cost coupled
with an increase in computing power and memory capacity make the micro-
computer seem like a panacea from the gods. Going one step further than the
microcomputer in convenience and transportability is the expanding class of
computers referred to as portable computers.

A fast-growing and attractive subset of microcomputers, portable com-
puters are enjoying a new-found popularity. The early ones had about them
the air of the underdog. When the first portable models appeared several years
ago, they seemed incredibly limited; their capabilities were few and primitive.
But in the intervening time their price/performance ratio has increased
dramatically. It reminds me of a similar situation that took place in the audio
world in the early 1960s.

At that time North American Philips quietly introduced a new tape-
recording format called the cassette, designed to be used in small, portable
tape recorders solely for “low-fi” applications such as dictation and noncritical
music recording. No one had great expectations for the format. Its saving
graces were its portability and convenience. Since then, as you know,
technology has catapulted the quality of the lowly cassette to the point where
it offers serious competition to long-playing records and open-reel tape.

The saga of the portable computer is simply a more spectacular manifesta-
tion of the same trend. To illustrate, I'd like to discuss Hewlett-Packard's new
HP-75C portable computer, the first of a series of portable computers to come
from that company. Consider its features for a moment: 10 by 5 by 1% inches;
26 ounces; battery operable for several weeks on a single charge; a fast BASIC
with 147 commands built into the operating system; CMOS circuitry that
stays on constantly to retain data and programs between sessions; full
QWERTY-style touch-typing keyboard with all keys user-definable (a la the
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Hard Diésk

We’re Expanding Your
Personal Computer
With Reliable Hard-Line Thinking

Let's cut through all the ''compu-babble’ about hard-disk systems with some hard-line
thinking.

If you own an IBM-PC*, Apple iI* or TRS-80* Model lil, and want to expand to a hard-disk.
system, you want some fairly basic things from Winchester technology:
* More storage capacity than your present
system
* Faster retrieval and storage of information
« Accurate processing with reliable hardware and
software
PERCOM DATA was pioneering critical, reliable data separation functions for micro
systems long before many of today’'s companies even began. PERCOM DATA's solid
industry reputation is your promise of hard-disk performance, from a drive with speci-
fications equal to or superior to your own system.

PERCOM DATA 5%, inch PHD’s™ are your easy, hard-line answer. These units are
available in 5, 10, 15 and 30 megabyte models. The First Drive unit has a micro-
processor-based drive controller, permitting you to add up to 3 more hard-disk PHD's.
And PHD series prices are more than competitive, whether your system is an IBM-PC,
Apple II, or TRS-80 Model lil.

So, if you're ready to expand your system, do it with PERCOM DATA's PHD. Our
hard-line thinking of more than half a decade means you get a reliable, high-quality
PERCOM DATA peripheral, backed by the PERCOM DATA Performance Promise.

Take a hard-line of your own today! Call one of our Sales Consultants for more
information and specifications or for the name of your close-by PERCOM DATA Dealer.

PERCOM DATA's Hard-Line Hotline is 1-800-527-1222

PERCOM DATA

C O R P ORAT | O

Expanding Your Peripheral Vision
DRIVES * NETWORKS ¢ SOFTWARE

11220 Pagemill Road Dallas, Texas 75243 (214) 340-7081
1-800-527-1222

°IBM is a registered trademark of International Business Machines
‘Agple is a registered trademark of Apple Computer, Inc.
“TRS-80 is a registered trademark of Tandy Radio Shack Corporation
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Photo 1: The Hewlett-Packard HP-75C portable computer.

HP-41C); a 32-character, liquid<crystal display (LCD)
that serves as a window on a 96-character line, with
character descenders; a hand-pulled magneticcard reader
that reads or writes up to 1.3K bytes per card; built-in
16K bytes of RAM (random-access read/write memory)
that can be increased to 24K bytes; three software-
module plug-in ports in the computer that accept 8K- or
16K-byte ROM (read-only memory) modules (With three
16K-byte plug-in modules, the 48K-byte built-in operat-
ing system, and 24K bytes of RAM, the HP-75C's maxi-
mum memory is 120K bytes!); the ability to store pro-
gram files, data files, and appointment files in RAM —all
such files can interact with one another; a built-in real-
time clock; built-in HPIL interface loop (HP's new two-
wire serial interface loop for battery-operated con-
trollers); built-in appointment modes with alarm; limited
production of musical tones; and a range of off-the-shelf
software for engineering applications, mathematics and
statistics, electronic spreadsheets, and graphics presenta-
tions. The base price for the 16K-byte RAM unit is $995.
(The C in HP-75C stands for “continuous memory.”)
Think about these features for a moment. They weren't

even available in a portable computer five years ago at
any pricel As the first of a series of portable computers
from Hewlett-Packard, the HP-75C is only the beginning.
No official details are available yet about future models
in the 70 series.

Hewlett-Packard makes a distinction between “hand-
held” and “portable” computers, the former referring to
the HP-41C and its future kin (rumor has it that an HP-
42C is in the works), the latter to the 70 series. In HP
parlance, a hand-held computer is one you can literally
hold in one hand. Portable, on the other hand (no pun in-
tended), refers to a small, transportable computer on
which you can touch-type. The design goal of the HP-
75C was to make a computer as small as possible on
which touch-typing is still feasible.

After browsing through the thorough instruction
manual for the HP-75C (it's up to the company’s usual
high standards for documentation), I auditioned the
machine and was impressed. The keyboard is indeed
suited for touch-typing —although marginally so for ex-
tended sessions. I wouldn't want to use the HP-75C for
serious word processing. But then, it wasn't designed for
that purpose. Its strong points are its portability and
built-in BASIC (which is 10 times faster than the
HP-41C's RPN), both features that will make the machine
popular with engineers and technicians who work away
from the office. This machine would have made the
perfect “electronic slide rule plus” for me in my engineer-
ing school days. My guess is that future machines in the
70 series will have much larger LCDs and more “typable”
keyboards.

The company, incidentally, is encouraging outside
software vendors to develop software for the HP-75C. As
well, several peripherals have been announced for the
machine, including a digital cassette drive, a video/TV
interface to let you display up to twenty 32-character lines
on a TV screen, two printers, a digital multimeter, and
two video monitors. To come in early 1983 are a plotter,
amodem, an HPIL to RS-232C converter, and an HPIL to
HPIB converter.

Specifications:

TYPE: Semiconductor Disk Emulator

CAPACITY: 512k or 1Mb

POWER REQUIREMENTS: 0.6A (512k) 0.9A (1Mb)
BATTERY BACKUP: 10-12V Unreg. {optional)

We also offer sales information on $-100, Computer TRS-80.

Computer Solutions

- We sell SemiDisk

ﬁﬂ‘“":‘a mlgﬁ for S-100 IBM Personal Computer
ARSIt et : TRS 80 MOdel 2

Computing has entered a new era: The SemiDisk era! No longer are you tied down by the speed of floppies or winchesters. Your
computer can operate many times faster with a SemiDisk. And with our self installing software it couldn‘tbe easier. Just plug inand hold
on! No kidding! Special pricing: $1595 for 512K Byte and $2495 for 1 meg Byte.

For information contact:
computer Solutions
Robert Pinkham

P.O. Box 931

Hilisboro, OR 97123
(503) 640-5665
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G ——— 9 With th tation of the fastest 8 bit
R N T ARl pecinl \ i e reputation of the fastest 8 bit microcom-
f‘«ﬁwfw«”ﬂ“‘.\s \'!:\*“\‘:\. puter on any race course, IBC has designed its 16 bit

Ak computer entry for world class competition. The all new
, ENSIGN™ multi-slave processor architecture has
performance that rivals the largest and most expensive
16 bit mini-computers and small 32 bit mainframes at a
fraction of their cost. The ENSIGN supports up to 32 users
usirig the OASIS-16™ or UNIX™ operating systems. Eight
bit IBC Cadet owners can easily upgrade their system to
an ENSIGN configuration as both systems share a
common cabinet, disk drives

OEM’s, system integrators and deaiers! Join us in
the winners circle with our high performance equipment S POWETL SR PN Inc
and the best discount schedule and dealer plan in the industry.  [Microprocessor Type 68000
Call or write: Microprocessor Speed 8MHz ANR?
OUTSIDE THE USA WITHIN THE USA OASIS-16 Operating System (Max Users) 32

UNIX Operoting System (Max Users) 32 [

Iw DISTRIBUTION Disk Speed /O (MB/Sec.) 81 B
21592 Marilla Street 4185 Harrison Bivd., Suite 301 2ok (Mill Sec) 35 L)
Chatsworth, CA 91311 Ogden, UTAH 84403 Main Memoy (M) LR e
(213) 882-9007 TELEX NO. 215349 (801) 621-2294 Disk Stofcige Max) 1.000mB] _t60ME
UNIX is a trademark of Beli Laboratories, ONYX is a rademark of ONYX Systems Inc,; OASIS is *Using Standard Supplied Disk Controlier
a trademark of Phase One Systems: ALTOS Is a trademark of ALTOS Computer Systems. **2 MB Available Now 8 MB Available 1st Quarter 1983
Circle 207 on inquiry card. ** *Not Supported
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™

BUFFERED PRINTER CONTROLLER
is now available for your IBM-PC*

WHAT'S A
SPOOLER

It allows you to
continue to use
your PC while
your printer is
printing. For
example, in less
than a minute
64,000 characters™
are sent to the
SPOOLER, but you

no longer have to wait
the 20 minutes it takes
for your IBM-PC Printer

to finish printing. /I
WIZARD-SPOOLER < 7

y

FEATURES:

* 16K bytes of “character
buffering” optionally
expandable to 32K or 64K bytes. ¥

* A transparent computer-to- ¢
printer link compatible with >

.
7
IBM DOS, most IBM software : )
and expansion boards. " .
* Automatically maximizes printer /
/ o -

speed.

/

* Low power consumption, cool
operation, minimum load on the
power supply. e

* Built-in Buffer Self-Test.

* Full 2-year warranty.

* Backed by the world’s

#1 independent 4

manufacturer of

peripheral
controllers,

“Registared
trademark

Two versions of

the Wizard-Spooiar

are offered:

Parallel Only version $289.
Parallel/Serial version $348.

= Distributor and Dealer
inguiries invited.

p Circle 478 on inquiry card.

| ™

SUBSIDIARY OF WESPERCORP

3188 Pullman Street,
Costa Mesa, CA 92626
(800) 854-8737

(714) 850-1666

Editorial mseeeee—

I took the machine with me to a recent meeting of the
New York Audio Society, where I knew I'd find several
HP-41C users, to get their first impressions of the HP-
75C. (I'm a confirmed audiophile, and I'm wondering
how many BYTE readers are similarly addicted to audio.)
First impressions from the HP-41C users were positive. ]
was somewhat surprised because 41C users tend to be
fanatical in their devotion to their machines, generally
look askance at algebraic notation versus reverse Polish
notation, and prefer the powerful assembly language of
the 41C. Nonetheless, they were taken by the machine. |
look upon this as a good omen.

Speaking of HP-41C fanaticism, probably the best-
organized and most active special-interest group in per-
sonal computing is PPC, which spelled out reads “The
Personal Programming Center is for People Program-
ming Calculators.” Interested readers can contact the
group at 2545 West Camden Place, Santa Ana, CA
92704. PPC has done some remarkable work over the
years, including designing a custom ROM for the 41C
that does more things than | have space to list here. I ap-
plaud the group’s efforts and hope interested readers will
contact it to find out more about PPC.

The HP-75C is not for everyone, but it does a lot for
the money. I'm curious to see future products in Hewlett-
Packard's 70 series.

1982 SIGGRAPH

This month's theme is computer graphics, in prepara-
tion for which several BYTE staff members and I attended
SIGGRAPH, the ACM's annual conference sponsored by
its special-interest group for computer graphics. Nearly
19,000 people attended this year's conference held this
past July in Boston.

The conference has rapidly become one of my favorite
annual computer gatherings. SIGGRAPH attracts many
interesting people, and the organizers work to keep the
conference from becoming overly commercialized. The
tone remains that of a true symposium, with dozens of
technical papers presented and day-long classroom ses-
sions held. The emphasis is decidedly on education.
SIGGRAPH evenings, on the other hand, are reserved for
the pure enjoyment of computer graphics. We attended
the evening sessions on films and video and enjoyed them
immensely. I urge all those BYTE readers with an interest
in computer graphics to attend next year's SIGGRAPH
conference. For information, contact SIGGRAPH ‘83
Conference Office, 111 East Wacker Drive, Chicago, IL
60601, (312) 644-6610.m

WWIWIWV americanradiohistory com
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Summa Cum Laude!

Just three years ago, Intertec stunned
the microcomputer industry when its
SuperBrain™ desktop computer gradu-
ated with honors . . . outperforming all
the others by achieving the best price/
performance ratio in its class. Today,
that scholastic achievement remains un-
challenged. At least until now. . .

Announcing SuperBrain II™. . . our
latest microcomputer marvel that's des-
tined to be the “Most Likely to Succeed”
in the Class of '82. With thousands of
SuperBrains in use worldwide, it’s no
surprise that SuperBrain Il users have
given our new model the highest honors
yet. Standard features include a powerful
64K of internal memory, a CP/M¥ oper-
ating system, a 24 line X 80 column
display on a 12-inch non-glare screen, a
full-featured ASCII keypad with operator
convenience keys, twin Z80 processors
and dual RS-232 communications and
printer ports. But SuperBrain II out-
smarts its Class of '79 counterpart by

*Resnstered trademark of Digital Research

offering leaner pricing, more features and
better overall system performance. New
SuperBrain II features include a faster,
enhanced disk operating system, a li-
brary of new visual attributes including
reverse video, below-the-line descen-
ders and impressive graphics capabilities
and Microsoft BASIC — all included at
absolutely no extra cost!

SuperBrain II's internal circuitry has
also been completely redesigned and is
now computer tested to ensure optimum
field reliability. Plus, there are four new
SuperBrain 11 models from which to
choose, offering disk storage capacities
from 350K bytes to 10 megabytes! But,
best of all, prices start as low as $2,495,
including software!

Of all the single-user microcomputers
available today, our SuperBrain II is
certainly in a class by itself. Not only
does it outprice and outperform its com-
petitive classmates, it's also backed by
our comprehensive customer protection

“Microsoft is a tsademark of Microsoft Corporation.

programs — depot maintenance, ex-
tended warranties, a satisfaction guaran-
tee and a factory sponsored users group.
All in all, the SuperBrain II™ represents
the most incredible microcomputer value
we've ever seen (or probably ever will
see) in a long, long time.

Contact your local dealer or call or
write us at the address below for more
information on our full line of single and
multi-user microcomputers. Ask for our
SuperBrain 1l “Buyers Guide” and find
out why so many microcomputer buyers
who insist on quality and value . . . nsist
on [ntertec.

NTERTEC
EED/\T/\
SYSEMS.

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

Circle 227 on inquiry card.
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HARDWARE

CHRONOGRAPH
MICROMODEM 11
SMARTMODEM

1200 BAUD SMARTMODEM

MICROSOFT

Z80 SOFTCARD
ENHANCER I

PROWRITER 100 CPS
PROWRITER 120 CPS
PROWRITER 15"
F10-55 CPS

F10-45 CPS

PRISM PRINTER 80
PRISM PRINTER 132

MICROLINE 80

MICROLINE 82A
MICROLINE 83A
MICROLINE 84A

CALL TOLL FREE:

1-800-523-9511

* ALTOS

* AMDEK

* ANADEX

* ASHTON-TATE
*BAYAD

* CALIFORNIA COMPUTERS
*C.ITOH

¢ COMSHARE TARGET SOFTWARE
* DENVER SOFTWARE

* EAGLE SOFTWARE

* ELEPHANT

* EPSON

* FORCE 11

* FOX & GELLER

* FRANKLIN

* HAYDEN

* HAYES

“ M1

SEASO!
GREETINGS

SOFTWARE

MICROPRO
WORDSTAR
SUPERSORT
MAILMERGE
DATASTAR
SPELLSTAR
CALCSTAR

BASIC COMPILER

COBOL 80
MACRO 80
muSIMP/muMATH
MULTIPLAN

ASHTON-TATE
dBASE i

FOX & GELLER
QUICKCODE .................... 249

SUPERCALC
MATHSTAR
SPELLGUARD
WORDPLUS

149
MlCROSTUFF
CROSSTALK

SOFTWARE

VISICORP
VISICALC

VISIPLOT .............ociiinnnn 158
VISITERM

VISITREND

VISIFILE

DESKTOP PLAN I

DESKTOP PLAN Iii

WORDSTAR
SUPERSORT
MAILMERGE
DATASTAR
SPELLSTAR
CALCSTAR

TASC APPLESOFT

COMPILER

TIME MANAGER

FORTRAN 80

AL DS s e s s @0 5 55 6 1 99
SUPERCALC

SPELLGUARD

WORDPLUS

IN PA:;

1-215-868-8219

SEASON’'S GREETINGS
TO

THE MICROHOUSE MANUFACTURERS

* INTEGRAL DATA SYSTEMS

* INTERACTIVE STRUCTURES

¢ INNOVATIVE SOFTWARE APPLICATIONS
¢ INFORMATION UNLIMITED SOFTWARE
* MAXELL

* MICROPRO

* MICROSOFT

* MICROTEK

* MORROW

* MOUNTAIN COMPUTERS

* M&R

* MICROSTUFF

* NEC

* NOVATION

* OASIS

* OKIDATA

* PERFECT SOFTWARE

DEALERS INQUIRIES INVITED

CROHOUSE

* PEACHTREE SOFTWARE

* QUADRAM

* SANYO

* SCITRONICS

* SILICON VALLEY SYSTEMS, INC.
* SORCIM

* SORRENTO VALLEY ASSOCIATES
* SYNETEX

* SYSTEMS PLUS

* TCS

* TELEVIDEO

* VENTEL

* VIDEX

* VISICORP

* WABASH

® ZENITH

1444 LINDEN ST./P.0O. BOX 498, BETHLEHEM, PA 18016
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PACKAGES

CALL US ABOUT YOUR FREE GIFT WITH PURCHASE
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Digital Shifts Royalty Policy

In his May 1982 BYTE User’s Column,
Jerry Pournelle criticized Digital Research
Inc. for charging run-time library licens-
ing royalties for programs written in that
company’s compiler languages (see
“Supercalc, Spelling Programs, BASIC
Compilers, and Home-Grown Account-
ing,” page 226). The article was apparent-
ly written prior to February 16, 1982,
when Digital Research announced it had
dropped these licensing requirements.

Independent software vendors (ISVs)
no longer have to pay royalties to Digital
Research for selling programs written in
the company’s compilers. In addition,
ISVs who have already paid royalties may
credit these amounts to future purchases.

The languages affected by this liberal-
ized policy are PL/1-80, Pascal/MT +, the
CBASIC Compiler called CB-80, and
these languages’ 16-bit counterparts. In
addition, this policy applies to other run-
time library products from Digital Re-
search, including its programmer produc-
tivity tools, Access Manager and Display
Manager.

The three languages originated from
three different companies: PL/I-80 from
Digital Research, Pascal/MT + from MT
Microsystems, and the CB-80 CBASIC
Compiler from Compiler Systems. Each
had its own licensing policy, so dropping
the licensing requirements allows Digital
Research to deal more fairly and consis-
tently with its customers.

Dan Fineberg, Account Manager/Digital
Research Inc.

Franson & Associates

800 Charcot Ave. #110

San Jose, CA 95131

Enhancements to AIDS

George Wolfe's review of the AIDS
(Assisted Instructional Development Sys-
tem) that appeared in the August 1982
BYTE (page 408) was a well-written and
accurate assessment of the program'’s
capabilities. As a result of the review, we
have initiated two major changes in the
program.

First, high-resolution graphics can now
be used with the program. The graphic
displays are easily accessed through an
embedded control command that can ap-
pear anywhere in a lesson. Also, the dis-
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plays themselves can be created through
any means at the user’s disposal.

Second, the time necessary to load
questions has been reduced considerably
so that students can spend more time on
the lessons themselves. We feel this im-
provement is of great importance to edu-
cators, as it increases actual student time-
on-task when using the computer.

One other development will be of in-
terest to BYTE readers: AIDS is now mar-
keted nationally by Zweig Associates, a
division of Skillcorp Publishers. We are
supporting the program through a net-
work of independent dealers and are in-
itiating an innovative user-exchange ser-
vice.

Michael N. Milone Jr., Editor
Skillcorp Publishers Inc.

203 Eighth St.

Honesdale, PA 18431

Association Promotes
Computers and the
Humanities

As the president of ACH (Association
for Computers and the Humanities), I
want to praise BYTE for the July 1982 is-
sue on Computers in the Arts and
Sciences. Over the years, considerable
work has been done in the arts and hu-
manities without receiving much pub-
licity. I want to inform the readers of
BYTE about an organization in this area.

ACH was founded to promote comput-
ing in the humanities, which includes the
arts as described in the phrase “Arts and
Sciences,” as well as the humanistic areas
of the social sciences and the fine and per-
forming arts: dance, sculpture, music, art
history, etc. ACH sponsors a major bien-
nial conference, the ICCH (International
Conference on Computers and the Hu-
manities). The next one, ICCH/83, will be
held from June 6 to 8, 1983, in Raleigh,

North Carolina. In addition to paper ses- -

sions and exhibits of equipment and soft-
ware, we plan to hold juried exhibits in
computer-assisted art and music. Anyone
interested in attending or contributing to
ICCH/83 should contact Sarah K. Bur-
ton, ICCH/83, POB 5308, North Carolina
State University, Raleigh, NC 27650.
Anyone who would like further infor-
mation about joining ACH should contact
me at the address below or send $15

www americanradiohistorv com

(U.S.) to Harry Lincoln, Treasurer,
Department of Music, State University of
New York, Binghamton, NY 13901. ACH
members receive a discount subscription
rate of $15 (U. S.) for the journal Com-
puters and the Humanities.

Mary Dee Harris Fosberg,

Associate Professor, Computer Science
Department of Mathematical Sciences
Box 35
Loyola University
New Orleans, LA 70118

Never Say Enough

I read with great interest and enjoyment
Professor Don Karl Rowney’s article “The
Historian and the Microcomputer.” (See
the July 1982 BYTE, page 166.) The efforts
and advances in using computers for the
social sciences are praiseworthy, and Pro-
fessor Rowney is entirely correct when he
says that there is much to be done, parti-
cularly in the areas of documentation and
product information.

However, he misses the fundamental
aspect of the microcomputer revolution.
Not only does the microcomputer decen-
tralize the means for solving problems,
but it decentralizes the means for arriving
at those means. Professor Rowney states
that he has no plans to learn a computer
language: “Having already studied Rus-
sian, French, German, Latin, Hebrew,
and Greek, I think enough is enough!”

This is the first time in my life | have
ever heard an academician state that he
believes that there is such a thing as
enough knowledge. But beyond that, by
refusing to take the few hours that it
would require for such an obviously intel-
ligent person to learn a computer lan-
guage, Professor Rowney misses a golden
opportunity to gain insight into the work-
ings of the computer. If he would, he
could possibly come up with new methods
of solving problems that might not occur
to trained programmers, and he would
unquestionably be able to communicate
with programmers efficiently.

I urge Professor Rowney and others in
similar positions to learn something of
programming, not to leave it to profes-
sional programmers.

Lee Amon, Corporate Data Analyst

The Center for Professional Advancement
POB H

East Brunswick, NJ 08816
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WHEN WE
ANNOUNCED SAGEII,
-BIT COMPUTE

BIT THEDUS

16-BIT, 8 MHZ,
68000 MICROPROCESSOR.
The new Sage Il doesn't look
exactly awesome. Some folks even
mistake it for a disk subsystem.

But the fact is, 8-bit
microcomputers don't stand a
chance against it. Minicomputers
are shaking in their boots. And
even a few mainframes are
running scared.

Because the Sage Il is based
on the incredible 68000.

UP TO 512K,

NOT COUNTING DRIVES.

With its 24-bit address bus, the
Sage Il can address 16 megabytes.

The stripped down version
features a mere 128K RAM.

On top of that, you can add
another 384K of "RAM DISK" (on-
board RAM that looks like a super-
fast disk to the operating system).

Then come the real disk drives.
Your choice of 40 or 80 track, 320K
to 1.3 megabyte, 5-1/4". A 10K
program loads in half a second.

p-SYSTEM*OPERATING SYSTEM.
This optional, interactive operating
system makes it possible to use
programs currently running on
8-bit computers.

It supports Pascal, FORTRAN
77, BASIC and 68000 Macro
Assembler languages and a host
of utility and applications programs.

MORE FOR THE MONEY.
Prices for the Sage |l start at just
$3,600 with one disk drive and
128K RAM.

No other computer in history has
offered so much performance per
unit price.

Call or write us today for the

s
PIITRPTTIPETIIITTTIIITIITITIT

veesrrr  reryegEer) Ll
: Sl

R, KV S

195 North Edison Way, Suite 14
Reno, Nevada 89502 - .

(702) 322-6868
COMPUTER P TECHNOLOGY

* UCSD p-System s a tragemark of the Regents of the University of Califormia whole story.
Distributed in United Kingdom by TDI Ltd.. 29 Alma Vale Rd.. Clifton, Bristol, BS8 2HL, Tele 44-272-742796
Distributed In Northwest U.S. by Anacomp, 12838 S.E. 40th Place. Bellevue. WA 98006, Tele 800-426-6244 Circle 339 on Inquiry card.
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Archaeologists
Dig Microcomputers

Ned and Lou Heite's article in the July
1982 BYTE presents some useful programs
based on a sound set of ground rules (see
“Breaking the Jargon Barrier,” page 76).
Nevertheless, they present a misleading
representation of the status of computers
and microcomputers in archaeology.
What is not mentioned anywhere in the
article is that the Heites are obviously try-
ing to reach and, perhaps, even character-
ize historical archaeologists, particularly
those who work in colonial archaeology
on the Atlantic seaboard of the United
States, where pipestem dating and mean
ceramic-formula dating are most appli-
cable. The nonarchaeologist reader of
their article could be led to believe that
most archaeologists are put off by com-
puters and rely exclusively on main-
frames, if they go near a computer at all.
This is far from the case for prehistoric ar-
chaeologists, at least.

Some form of quantification (usually
frequencies and trait lists) has been
around archaeology for many years. Use
of statistics, including complex multi-
variate statistics, increased rapidly in the
1960s (presumably as computer time be-
came more available) and exploded in the
1970s (simply check the pages of the ma-
jor archaeology journals for the last 15
years or so). Archaeologists are just begin-
ning to turn to the use of microcomputers,
but their use is bound to increase as uni-
versity computer dollars become scarcer
and as more and more archaeologists are
employed outside universities.

Legislation enacted since 1974 mandates
consideration of the impact of construc-
tion projects (reservoirs, pipelines, trans-
mission lines, power plants, etc.) upon the
archaeological resources of the construc-
tion site. This legislation has spawned a
whole new breed of contract archaeolo-
gists, often employed in the private sec-
tor, to provide clients with archaeological
services that will place them in compli-
ance with the regulations. This breed of
archaeologist is doing archaeology and is
often heavily reliant on microcomputers
for word processing (report turnaround
after field work is sometimes almost un-
realistically short), database management,
data analysis, and, in smaller firms, for
accounting, bookkeeping, etc.

Unquestionably, many prehistoric ar-
chaeologists do not use statistics, mini-
mally quantify their data, and are in-
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timidated by both computers and the peo-
ple who know how to use them. It is also
the case that many archaeologists, par-
ticularly younger ones (and at age 35, I
may well be in the transition generation),
have become familiar with statistics and
computers as part of their graduate educa-
tion and routinely use both in their work.
This group is buying microcomputers and
even taking them into the field (I wrote
this from a field camp using a word pro-
cessor on an Apple), then returning to the
office to store and analyze data and pro-
duce reports (or even do all this while still
in the field).

I don't know what meeting it was where
only 7 of 700 conference registrants at-
tended the microcomputer session. I
strongly doubt, however, that we can in-
fer that only 1% of the archaeological
profession is interested in computing.

As microcomputers become more pop-
ular, better understood, and less expen-
sive, and as software becomes more readi-
ly available (frankly, archaeologists are
more users than programmers), [ predict
that the next microcomputer session at a
national meeting will be attended by a
much larger percentage of the conferees.

Donna C. Roper
102 North Durand St.
Jackson, MI 49202

Praising the Write Tools

I enjoyed Wayne Holder’s article “Soft-
ware Tools for Writers” (see the July 1982
BYTE, page 138). His plans to create a
computer program that uses the tech-
niques outlined in Richard Lanham's
Revising Prose especially caught my eye.
Dr. Lanham, the executive director of the
UCLA Writing Programs, realizes that
computers can provide much needed as-
sistance for overburdened writing instruc-
tors and, more importantly, can offer
writers new ways of seeing their writing.
BYTE readers might like to know that 1
have already written a Revising Prose
computer program, which students at
UCLA have used for several years.

The program, called Homer, does many
of the things that Dr, Lanham'’s book sug-
gests writers should do. It isolates preposi-
tions and forms of the verb “to be,”
counts words and sentences, draws sen-
tence-length graphs, and even scans text
for abstract words (which Homer calls
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woolly words) and possibly nominalized
verbs (e. g., action rather than act). It also
displays the analyzed text in several in-
teresting formats. .

Though UCLA students and staff usual-
ly use Homer on our IBM 3033 or our IBM
4341, a microcomputer version also exists.
It's written in UCSD Pascal and runs on
an Apple I1. Charles Scribner’s Sons (pub-
lishers of Revising Prose) has made ten-
tative plans to distribute the program. (A
videotape version of Revising Prose is
already distributed by Charles Scribner’s
Sons.)

Mr. Holder's interest in software tools
for writers deserves praise. I hope to see
more from him and others in the future.

Michael E. Cohen, Software Consultant
UCLA Writing Programs

371 Kinsey Hall

University of California

Los Angeles, CA 90024

No Key to Shifty
QWERTY's Solution

In his letter to the editor in the July
BYTE, C. W. Green observes that the tra-
ditional QWERTY typewriter keyboard is
inefficient (see ''Getting Rid of
QWERTY,"” page 31). Its original efficien-
cy was mechanical —if the keys for letters
that are frequently used in combination in
the English language were struck in fast
sequence, there would have been a me-
chanical scramble. The layout was effi-
cient for fast typing on a mechanical
device. Letters frequently combined in
English had to be separated on the key-
board by letters that seldom appeared
together.

Unfortunately, generations of typists
have gotten used to QWERTY. I doubt
that their influence has anything to do
with the retention of the keyboard design
for computers. When computing started,
the number of people trained in typing
who used computers was probably
minimal.

As personal computers penetrate offices
and homes, they are still being used by
people who have no typing skills, but
because of the computer’s proliferation,
the opportunity to change the keyboard
(to what?) has probably been lost already.

Touch-typing is a skill that is not par-
ticularly dependent upon the layout of the
keyboard. However, the French have
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Teletek's SBC-
Just Met Its Master

SYSTEMASTER® masters the S-100  SYSTEMASTER® becomes the heart Teletek’s SBC-1, a hoard designed

bus and SBC-1 slaves! of a powerful and fast network of for use in high performance multi-
individual user processors when processing systems, features 64k or
Teletek’s SYSTEMASTER® single used with Turbodos or Micro Mikes 128k of on board RAM, 64k RAM
board computer is not only a operating systems — up to 16 Cache Buffer for each user with
stand-alone computer, but is also users. RS-422 capability is avail- Turbodos, and 2k FIFO. SBC-1 is
the master controller for running able when parallel ports are con- the logical choice for use with
multiuser/multiprocessor systems.  nected to Teletek’s PSC board. SYSTEMASTER®.

e :
R ey
(=t 4 ” '

®ow
- -

.

- -

A powerful combination
from the S-100 manufac-
turer that always brings
you the best.

TELETEK

9767 Business Park Drive
Sacramento, CA 95827 (916)361-1777
Telex 4991834 TELETEK
Dealer inquiries invited.
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If you use a Word
Processor, you need

GRAMMATIK
Beyond Spelling Checking

Grammatik can find over 15
different kinds of common errors
missed by simple spelling
checkers alone, including
punctuation and capitalization
errors, overworked and wordy
phrases, and many others. Use
Grammatik with Aspen Software’s
spelling checker Proofreader,
featuring the Random House
Dictionary®, or with your current
spelling checker for a complete
document proofreading system,

Read what the experts say:

“The perfect complement to a
spelling checker."

Alan Miller, Intertace Age, 5/82
“A surprisingly fast and easy tool for
analyzing writing style and
punctuation.”

8ob Louden. Infoworld, 12/81
“Anyone involved with word
processing in any way is encouraged
to get this excellent program.”

A.A. Wicks, Computronics. 6/82
“A dynamic tool for comprehensive
editing beyond spelling corrections.”

Dona Z. Meilach, interface Age. 5/82
“A worthy and useful addition to your
word processing software.”

Stephen Kimmel, Creative Computing, 6/82
Works with CP/M®,
IBM-PC®, TRS-80®

Grammatik $75.00
Proofreader $50.00

Order directly from Aspen
Software, or see your |local dealer.
Specify your computer system
configuration when ordering!
Visa, Mastercard accepted.

Random House is a registered trademark ol Random
House. Inc. Other registered trademarks: CP/M: Digtal
Research -- TRS-80: Tandy Corp. -- IBM: IBM --

Pr . Gr ik: Aspen Sof e Co

Aspen Software Co.

P.O. Box 339-8 Tijeras, NM 87059
(505) 281-1634

.
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learned that a keyboard in ABC order is
no more useful for nontypists than any
other layout. It probably doesn't matter
very much what the keyboard is, as long
as people learn touch-typing on some-
thing standard.

Incidentally, the numeric organization
of a push-button telephone and of a calcu-
lator are different, and that doesn’t seem
to bother too many people.

Ellen Moss Poler
78 East Second St.
New York, NY 10003

As C. W. Green pointed out in his let-
ter in the July BYTE, the Sholes QWERTY
keyboard is not the best—in fact, it was
designed to be the worst. The blessed
Dvorak keyboard speeds typing, reduces
errors, and is easier to learn—so they keep
telling me. How wonderful!

In a craze of improvement last spring, |
yanked off all the keytops on my Ohio
Scientific Challenger 1P and put them
back on in Dvorak’s arrangement. It's
great! Too bad I'm too lazy to burn in a
new monitor ROM (read-only memory)—
but most new software 1 write can read
this new keyboard.

For input systems using light pens or
proximity switches, Edward B. Mont-
gomery has found an even better arrange-
ment that allows common sequences of
letters such as “the,” “and,” “-ing,” “-ion,”
“with,” etc. to be entered in one smooth
sweep of a pen, stylus, or finger. The full
story is told in the March 1982 issue of
Computer magazine.

The Dvorak keyboard was meant for
use with touch-typing. Otherwise, it is no
better than Sholes. But touch-typing uses
both my hands! I like to use my left index
finger to keep track of where I am in a
listing or table. Until I grow a third arm, I
type with one hand.

But if I type with one hand, I must look
at the keytops. The keyboard has too
many keys for one hand, so I must watch
my fingers. Montgomery's system also re-
quires looking. My eyes have better things
to do.

So why not invent a completely new
type of input device, not just rearrange
the characters of a standard keyboard,
but find a better mechanical system? One
that can be operated easily with one hand
and without looking. One that is comfort-
able to use. I cannot, however, imagine
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what such a device would be like.

Daren Wilson
POB 197
Union Lake, MI 48085

A number of devices are available that
allow one-handed entry of ASCII (Amer-
ican Standard Code for Information Inter-
change) characters. They generally consist
of six buttons; four operated by the
fingers and two by the thumb. These but-
tons produce 64 ASCII characters direct-
ly. A new device has just been introduced
in England called the Microwriter, from

‘the London-based Microwriter Ltd. It,

too, uses six keys, but follows a new
coding based on a character’s shape. The
company is currently seeking a distributor
in the U. 5. . . M.H.

Call for Articles

1 hereby enter a plea for BYTE to
devote an issue to that most neglected of
computer topics: maintenance and repair.

In the October 1981 BYTE, I described
our computer at the Poricy Park Nature
Center in Middletown, New Jersey (see
"“Bridging the 10-Percent Gap,” page 264).
We have a straightforward system for
business, and we run North Star DOS
(disk operating system) and BASIC. The
system serves our purposes very well.

Our computer is essential, and it's used
over 3 hours per day, 5 days a week for,
say, at least 750 hours a year. Since we
obtained the computer in the fall 1979,
we've had one floppy-disk head crash, a
new memory board fail after 6 months,
and the original memory fail after 3 years.
Three hardware failures in 3 years, not
bad. Or is it? We don’t know. In addition,
every few months some disk block can't
be read, requiring the use of the backup or
some other technique to get it going again.

Our staff members are not computer ex-
perts, and they can’t recover bad disk
blocks, let alone fix the memory. We
would gladly pay for a program to salvage
a bad disk (e. g., copy all files that are
okay), but I've not seen one advertised.
North Star won't talk to customers any-
more, not even to give advice; it insists we
go through dealers. Our dealer moved to
Arizona, but, thank heavens, he gives ex-
cellent mail ahd phone service.

Is our experience typical? Who repairs
computers? Are service contracts avail-
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Display Manager

The competitive edge in applications development.

You can significantly reduce development time and
provide better application programs with Display Manager
from Digital Research. Display Manager lets you inter-
actively design displays faster than ever before, and ensures
that whatever features your CRT supports can be used by
the program, automatically. Since Display Manager sup-
ports most CRT attributes, including flashing, reverse
video, underlining, and highlighting, your program is more
dramatic and easier to use, no matter what CRT you use.
You can even test a prototype application without a lot
of costly and laborious coding. In short, Display Manager

saves time, provides CRT independence and saves memory.
Display Manager works with Digital Research’s com-
mercial programming languages, Pascal/MT+;" PL/1-80;
and CB-80," the CBASIC* Compiler. Combined with
Display Manager, they add up to the most powerful pro-
gramming packages you can buy. So try Display Manager,
the advanced productivity tool that makes your CP/M
compatible programs better than the competition’s. For
more information, call Digital Research, (408) 649-5500
or (408) 649-3896, or write to 160 Central Avenue,
Pacific Grove, CA 93950.

Europe
156 on Inqul d. P
Sirg'e Rl Y EY DIGITAL Vector International Research Park
EA]{CH"‘ B-3030 Leuven, Belgium, 32 (16) 20-24-96
A Telex: 26202 VECTOR

WWW\ . S8

The creators of CP/M™ Far East

Microsoftware Associates

6 Floor A.Y. Building, 3-2-2 Kitaaoyama
Minato-ku, Tokyo 107, ]apan, 03-403-2120
Telex: 2426875 .


www.americanradiohistory.com

Circle 421 on inquiry card.

FOR TRS-80 MODEL | ORIl
IBM PERSONAL COMPUTER

MORE SPEED
10-20 limes lasler than interprated BASIC.

MORE ROOM

Very compact complied code pius VIRTUAL MEMORY

mekes your RAM act larger. Variable number of block

:u"d." 31-char..unique wordnames use Only 4 bytes in
eader!

MORE INSTRUCTIONS

Add YOUR commands to Its 79-STANDARD-pius
Instruction set!
Far more complolo lmn most Forlhls single & dou'balo

clot
low-res. glvn ‘MI and 16 color or 200 llnl color display)

ORE EASE

xcallant full-screen Editor. structured & moduiar
programming
Word search utility
THE NOTEPAD Iollcr writer
Optimized for your TRS-80 or IBM with keyboard repeats.,
upperilower case display driver, fult ASCI

MORE POWER
Forth operating systam

AND C
VIRTUAL 110 for video and printer, disk and tape
(1oM Abyl. hard dlsk ahllnblo)
Full aboard
(280 Asnmblor .Iso lva 10r TRS-80)
Intermix 35- to 80-track disk drlvos
IBM can read, write and run M.3 disks
M.3 can read, write and run M.1 disks

THE PROFESSIONAL FORTH SYSTEM
FOR TRS-80 & IBM PC
(Thousands of systems in use)

MMSFORTH Disk System (requires 1 disk drive, 32K RAM)
V2.0 for Radio Shack TRS-80 Mode | or ill $128.95°
V2.1 for IBM Personat Computer (80-col. screen) . 8240 95°

AND MMS GIVES IT PROFESSIONAL SUPPORT

Source code proviged

MMSFORTH Newsletier

Many demo programs aboard

MMSFORTH User Groups

Inexpensive upgrades 10 latest varsion

Programming staff can provide advice, modilicalions and
custom programs, 1o fit YOUR needs.

MMSFORTH UTILITIES DISKETTE: includes FLOATING POINT
MATH (BASIC ROM routines ptus Complex numbers, Rectan-
guiar-Polar coordinate conversions, Degrees mode. more). a
powerfut CROSS-REFERENCER to 13t Forth words by biock
and line; pius (TRS-80) a full Forth-style Z80 assembier
{requires MMSFORTH V2.0, 1 drive & 32K RAM). . .. $39.05°

FORTHCOM: [l RS-232
driver, dumb terminal mode, transiar of files or FORTH blocks,
and host mode 1o operate a remole FORTHCOM system (re-
quires MMSFORTH V2.0, 1 drive & 32K RAM) $39.95°

THE DATAHANDLER: a very fast database management
system by MMSFORTH
V2.0, 1 dnve & 32K RAM) $59.95°

FORTHWRITE: fast, powerful word processor wieasy key-
strokes, Help screens, manual & demo files. Full proportional
witabs, outdenting. Include Other biocks. documents, key-
board inpuls, 8 DATAHANDLER fields—ideal for form Ietters
(requires MMSFORTH V2.0, 2 drives & 48K RAM) .. .. $175.00°

MMSFORTH GAMES DISKET(E: realtime graphics & board
games wisource code. Incluges BREAKFORTM. CRASH-
FORTH, CRYPTOQUOTE, FREEWAY (TRS-80), OTHELLO &
TICTACFORTM {requires MMSFORTH V2.0. 1 drive & 32K RAM)

$39.95°

Other MMSFORTH products under development

FORTH BOOKS AVAILABLE
MMSFORTH USERS MANUAL - wio Appendices $17.50°
STARTING FORTH - best! $15.95°

THREADED INTERPRETIVE LANGUAGES - advanced,
analysis of FORTH internals $18.05°

PROGRAM DESIGN & cousmucnou - intro. to slmcmmd
programming, good for Fort $18

FORTH-79 STANDARD MANUAL - official reference to
79-STANDARD word set. eic $13.95°

FORTH SPECIAL ISSUE, BYTE Magazine (Aug. 1980) - A col-
lector's item for Forth users and beginners 4.00°

: ORDERING INFORMATION: Software prices incClude
manuals md require :-gmng of a slnglo compuler ficense for

support. 2.00 SH
plus $3.00 per MMSFORTH and Sl .00 per addlllonal book;
Mass. orders add 5% tax. Foreign orders add 20%. UPS COD.
VISA and MIC accepted: no unpaid purchase orders or refunds

Send SASE for liee MMSFORTH mnformation
Good dealers sought

Get MMSFORTH products from your
compuler dealer of

MILLER MICROCOMPUTER SERVICES
61 Lake Shore Road, Natick, MA 01760
(617) 653-6136
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able? What are the mean times between
failures for memory? disk drives? proces-
sors? And how about advice for pur-
chasers, such as to forget the 64K-byte
memory card and, instead, split memory
on at least two boards so that one can
diagnose the other.

There must be lots of people or busi-
nesses like ours who have established their
system, and whose main interest is not in
expansion or new software, but in keeping
the system running. How about some ar-
ticles for us?

Paul T. Brady
91 Marcshire
Middletown, NJ 07748

Praise and Advice

Many years ago, we received a compli-
mentary subscription to a new magazine
called BYTE. Not only was the name
strange, but the publication dealt with a
subject matter that was a little over our
heads. The subscription lapsed, and the
issues which we saved sat on a shelf
gathering dust. We threw them out to
make some room about three years ago.

Our business, which deals in the sales
and service of professional land-mobile
radio-communications equipment, was
thriving, and we were reading about all
the new affordable business computing
systems that were becoming available. We
decided to do some research into the
feasibility of using a computer in our of-
fice. But where do we start?

At that time (about two years ago), 1
remembered the magazine with the funny
name and recalled that it spoke about
computers. One thing led to another, and
we have been subscribers ever since. I can
kick myself, however, for throwing out
those original issues.

We continue to read BYTE each month,
picking up more and more knowledge
about the fascinating world of computers
from both the articles (which still are a bit
over our heads) and from information
that we receive through the use of the
Reader Service cards.

Finally, we bought a system comprised
of an IMS 8000SX computer, an IBM
3101-10 display terminal, and an Okidata
Microline 83 printer. These particular
items were selected because we saw them
work, and each seemed to do an excellent
job of what it was designed to do.

Although we were extremely pleased
with our new system, we learned that we
would literally have to teach ourselves
how to use it. For some reason, all of the
hardware manufacturers assume that the
people who buy their products are com-
puter professionals, but this is far from
the case.

Thank goodness we had learned enough
from reading BYTE, and we were for-
tunate enough to have purchased the
system from ,one of BYTE's advertisers
(John D. Owens and Associates), who was
patient enough with us to get us started on
the right track. Otherwise, we might still
be staring at the machine.

We were eager to start running some
applications programs on our new equip-
ment. While a software consultant was
advising us about various accounting pro-
grams, we decided to get one of the elec-
tronic spreadsheets to play around with.
But which one?

Once again, BYTE came to the rescue,
this time in the form of Jerry Pournelle’s -
excellent articles, which I thoroughly en-
joy and look forward to. It seems that
Jerry has the knack of writing a review
that doesn't really sound like a review; it
sounds more like a story that he is telling
some friends. He makes for very enjoy-
able reading.

In any case, [ recalled a recent article in
which Jerry mentioned Supercalc from
Sorcim, so we decided to give it a try. The
first thing we found out was that our IBM
3101 terminal was not listed as one of the
terminals supported by this program, but
a quick call to the folks at Sorcim showed
that they really knew their product well,
and they were eager to help. The fellow
we spoke to said “no problem,” and he
proceeded to tell me the few steps that
allowed us to configure the software to
run with our terminal. After a few
moments, everything was working! The
sense of frustration that we felt earlier was
starting to evaporate, and we were
following the well-written users manual
that Sorcim provides with Supercalc.

That evening, we configured our first
set of sheets with the program. We have
been enjoying it ever since. I think I'm
really going to like this program.

It's a shame that there aren’t some clear-
ly written users guides that can help a
first-time user learn what to do after plug-
ging the equipment into the wall. We are
sure that the more popular microcom-
puting systems, such as Apple, Radio
Shack, etc., provide such user guides, so

Circie 470 on Inquiry card. em=p
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837 N.W. Grant Ave. ¢ Corvallis, Oregon 837330 » 503/758-0521

Never having to type the word

- “CATALOG," or trying to remermber
how to get from one part

of a program to another!

If you could do these functions, and many

more like them, at the STROKE of a SINGLE
KEY, would you? We thought you would! So,
we invented the Enhancer ][ and the Function
Strip. More than just another lower case
adapter, the Enhancer ]{ is an intelligent
keyboard processor. Now characters, strings
of data, commands and statements can all be
stored in your Enhancer ][ for immediate recall
by pressing JUST ONE KEY!

Features that you would expect only on larger
systems now can be yours. EASILY! For
instance, wouldn't you like auto-repeat, and hi-
speed repeat? How about a type-ahead buffer?
Even user-definable function keys are available
for greater input flexibility.

The Videx Enhancer ]{ and Function Strip; it
really is the Dawn of a New Era for Apple ][™.
Suggested Prices
< ENHANCER J[ 149.00
FUNCTION STRIP  79.00
Package Deal 215.00

&

MIVEEVEVEVEVEVIVEIVEVEVOA AN Ve
0000C0o0000000000
i L=

=3 runcrion strip

———

Apple ][ is a registered trademark of Apple Computer, Inc.
hancer ][ and Function Strip are trademarks of Videx, Inc.
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why can’t other companies do the same? It
wouldn't have to be too technical, but
merely some basic information about how
to format disks, what the various oper-
ating system commands do and how to
use them, how to copy and back up files,
and so forth. It would also be a fine idea
to mention some good practices to follow,
such as making plenty of backups often
enough and how to find out whether or
not you are going to run out of disk space
when you would least want to.

In short, we feel that the field of elec-
tronics, computers, and, in particular, in-
formation handling is a very dynamic
one. The manufacturers should realize
that there is tremendous potential in the
form of first-time users, if they can come
out with documentation that is both
thorough and understandable.

Please keep up the good work and high
quality of BYTE magazine. I look forward
to receiving it every month for years to
come.

Jules K. Neuringer, President
Portronix Communications Inc.
2106 Bath Ave.

Brooklyn, NY 11214

Maybe Smoke Got In His Eyes

I read BYTE avidly each month and en-
joy it greatly. I cannot resist being one of
the many (probably) who will write to say
that the music pictured in photo 1 (page
447) of the July 1982 issue is not “Home
on the Range,” but a modification of the
first phrase of “On Top of Old Smokey.”
(See "Tuning Up the 1802,” page 442.)
This, of course, does not detract from the
interest and utility of Art Makosinski’s ex-
cellent article!

John B. Schaefer
Department of Physics
Geneva College
Beaver Falls, PA 15010

Another Name to Drop

As Karim Alim expressed in his letter in
the August 1982 BYTE, I, too, have en-
joyed Jerry Pournelle’s User’s Column.
(See “What's the Story, Jerry,” page 30.) I
do not, however, share Mr. Alim’s con-
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cern about not being able to afford the
equipment that Mr. Pournelle uses (if he
wrote about the machines I can afford,
BYTE readers would grow bored with
reviews of 10-year-old portable type-
writers). :

With regard to Mr. Pournelle’s name-
dropping: I hope that someday Jerry will
drop my name to his friend Adam because
I covet owning one of Adam’s computers,
so I have no objection whatever to Jerry’s
name-dropping. 1 also realize that
coveting is a bad thing for someone in my
profession to do, but honest is honest!

Keep up the good work, Jerry! Mention
my name the next time you see your old

buddy Adam.

Roland M. Brown IlII, Pastor

Rodgers Forge United
Methodist Church

56 Stevenson Lane

Baltimore, MD 21212

Post-Warranty
Service Applauded

I read BYTE magazine with what might
be described as religious fervor, and I've
noticed that the Letters section has recent-
ly carried several entries discussing many
disturbing aspects of manufacturers’ war-
ranties. I would like to describe a very
positive experience that I had with a
manufacturer and service center.

About 7 months ago, I purchased an
IDS (Integral Data Systems) 560. The
printer performed well for about six
months, when syddenly the quality of the
print deteriorated. Naturally, I found this
disturbing because I had only used the
unit for, perhaps, the equivalent of 40
hours of continuous use and the standard
90-day warranty had long since expired. I
called IDS on its toll-free customer assis-
tance number and spoke with a technician
who patiently walked me through several
tests. Though we isolated the problem to
some degree, we were unable to rectify it,
so the technician suggested I take the unit
to a factory-authorized service center for
further diagnosis and repair.

I called the service center and set up an
appointment to bring the unit by for
“walk-in” service on a Sunday. The
owner-serviceman quickly identified the
problem as a faulty print head and he
replaced it. He informed me that the list
price for replacement was about $200, but
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he also noted the unit obviously had not
been used very much and that, in his opin-
ion, the failure was probably due to a
manufacturer’s defect. He volunteered to
call IDS and request that the work be
covered under warranty. IDS agreed with
his assessment over the phone.

Needless to say, I am quite pleased. I
think both IDS and the service center
should be acknowledged for their excep-
tionally flexible and fair treatment. I am
hopeful that they will set a standard for
the personal computer industry.

Cortis Cooper
237 Burleigh
Bangor, ME 04401

Maintenance Concern Covers
Canadlan Computers

In reference to Lewis A. Whitaker's ex-
cellent article “Maintenance Alternatives
for Personal Computers” (June 1982
BYTE, page 452), may I offer some infor-
mation on a third-party maintenance
alternative for BYTE's Canadian readers?
Because the maintenance companies men-
tioned in the article (TRW, Dow Jones,
and Sorbus) do not operate to any degree
in Western Canada, BYTE readers may be
interested in knowing that professional
computer service is available from Data-
tech Systems in nine major cities across
Canada. Datatech has been in the com-
puter business since 1963 and offers both
field and depot service on a wide variety
of computer products.

Steve Glover, Field Engineering
Representative

Datatech Systems Ltd.

1095 McKenzie Ave.

Victoria, British Columbia V8P 2LS

No Sale—No Support

This is in response to the letter by Mr.
William D. Maudlin of Broadcasting/
Recording Productions regarding the deci-
sion by Apple Computer to discourage
mail and phone discount sales of its prod-
ucts. (See “No Discount—No Sale,” July
1982 BYTE, page 31.)
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Good [news for miiciosystem and |pqrsonaﬂ
computer users! MIH affers 'o{r wide carriage
printers with excellqnce in p{ic_ and|perfar-
mance. The|two "A{* versions of PrintMate™
15Q featjare a *actorL/ installed

frogt panel keypdd.!with a 4K buffer| ort [
MrintMate" 1 50 mode] All and a|lGK buffer|
dn mddel AZ. PrintMate’ 150 models B
and|B2 are facjory equjpped withia 2K and
oK bpffe[r. re Ipec(iVelL. rintMate™ ' 150
models Have an exceptional|set of qut:
stariding igraphjics and font dapabilities,
aptional expansion, and other adyvariced
featbres that differentiate the PfintMate!™
150 frbm itjf competitivve [rivals|as| th

superibr perfoimer. A bold ¢laim? The
strongjand wi espréad acceptance of the
exc Il%‘ntf’ri_mMa(e‘ 150 is |based an

Q"ut;(a dibg user features:

HIGH SYSTEM FI'HRUI‘I}T'— 150 charac-

térs per second advanced logic séeking
impact printing with an|accelerated print headt
slew rqte and turnaround makes PrintMiatg ™
150 a high speej performer.

WIDE CARRIAGE VERSA‘I‘-ILITY'—Th Print-
Mate™ ' | 30'5 widle darriage can accommot
date pring lines from! 136 to 231 characters
in length and can easily handle fonms from

3 td 15 inches wide|and as | ng as 31
inches.

LARGE SELECTION OF PRINT CAPABILITIES
~The 7x9 dot/matrikx dliows, user selection

Girdle TV! orl inguiry carg.

ate

THE MOST ADVANCED PRINTER IN ITS CLASS.

*SoftSwitch™

MINTHRTL

NIUFESG T & '
HRALT Bl g s

50

TM

of 10, 12,1159 of 17 dharacters perlingh
or the 11x9 serif font|prpvides dodument
quality printing at 10 charactefs per inch/
“SoftSwitch ' FRONT PANEL [CONTROL—
The PrintMate™ 150 A models Have Joft-
Switch™ " front pf}nell keypacs for externally
changing forms |ength, print density, |1ori-
zontal and k/ertic{al fabs. baud rate 4n
charactef set. A simple '|SaftSwitch ™" entfy
will display:the operating mode you have |
selected and Print ate'q' I?O responds to |
every eritry with|a pleasant tone of copfirma-
tioh. With the 'éoﬁtSwi( h'M*1, youl can turn
ffithe printer—even un§|ug it—and Print-
dte M 150 will retain every detdil in its
E‘on-volatil memoty. |The " SoftSwitch™|""
ay be added to the PrintMate™ B models.
EXPANDABLE PRINT BUFFER - TrintMate ™
150 mokels A2 and B2 have a factory |
installed| 16K buffer. Both the |4 bufffr
model Al and the standard 2[< l';u.‘fer model
B are optionally expanded in incrgments
to 16K. The PrintMate™{150°s expanded
buffer allows application |extensiong far high
speed interleaved printing End spooling.
greatly improving the hast computer’'s per-
formance in applications/that are|print|bcund.
DOWNLINE LOADABLE FONTS —The| |
powerful microprocessor based command
set of the PrintMate"™ 150 allows alcustam
charactel set to be developed inl the Host
omputcr and dowhloaded to| any Print-
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[ | b
Mate" ' 1 50|mpdel with af 4K or Iirger Lu'fer_
GRAPHICS +The Istandard graphics ¢apa-
bilitles| of all PAntMate1" 150 models allow
prinking of Up to 6.{29Q indiyidbally address-
ablg dots per square inch| giving exceptional
resolution for grabh cs anfd special characters.
grithath"' i Al'nucArlo'N§ PACKAGES —

urﬂ-key]gr%phics and |display fonts can be
implemented with ah extensive line pf MPI
stippofted dnd miintained AP-PAK™Y appli-
cations packages|providing specialized! fonts,
custom graphs. tables, and picture sraphics‘
Specialized characters sudh as logos/mhy be
easily defingd Ind edlited for printing directly
flomh ypur computer} | | " |
CONSIDER THE jMTu‘RHs Oply Print-
Nate™! 150 oJrers SO Mmany ways tolget your
mesgsage|acfoss: gripHics: display fonts:
downlﬁwa lopdable chatacter sets: high priJ:t
spegd| advanced|logic seeking: 115 inch wide
carriage: p variety of| forms and! paper capa-
bilities|and: [frignd|ly 'Sohs»«li(c_hTL" inter-

atti&n. The PrintMate™}' rllSO isithe resporisive
performer that|perfectly mates KNigh yodr
micfosystem of perdonal computer. With

prices beginning at $9D5, itlis evident that
the Printate™™ 150 is the superjor| performer
in functioh and| pricel. r r

The Printer People

M CIJo quipherlals, nl..
4426 South Century|Drive
Sait|Lake City, UT 84 {07

Phone 1-800-821-8848

T™
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USING YOUR COMPUTER
TO DRIVE YOUR PRINTER
IS A WASTE OF TIME.

While your printer is running, your
computer is tled up . All you can
do is twiddle your thumbs until
the program is finished.

MICROBUFFER ALLOWS YOU
TO PRINT AND PROCESS
SIMULTANEOUSLY.

You just dump your printing data
directly to Microbuffer, whooshl,
and continue processing.

Microbuffer accepts data as
fast as your computer can send
it. It first stores the data in its
own memory buffer, then takes
control of your printer.

It's that easy.

THERE IS A MICROBUFFER
FOR ANY COMPUTER/PRINTER
COMBINATION.

Microbuffers are available in
Centronics-compatible parallel
or RS-232C serial versions.

FOR APPLE || COMPUTERS,
Microbuffer Il features on-board
firmware for text formatting and
advanced graphics dump
routines. Both serial and parallel
versions have very low power
consumption. Special functions
include Basic listing formatter,
self-test, buffer zap, and
transparent and maintaln modes.
The 16K model is priced at $259
and the 32K, at $299.

FOR EPSON PRINTERS, Microbuffer

is $159 in elther an 8K serial or a
16K parallel version. The serial
buffer supports both hardware
handshaking and XON-XOFF
software handshaking at baud
rates up to 19,200. Both inter-
faces are compatible with Epson
commands including Graftrax-80
and Graftrax-80+. Both are user-
expandable to 32K.

ALL OTHER COMPUTER/PRINTER
COMBINATIONS are served by the
in-line, stand-alone Microbuffers.
(Pictured here, twice actual size.)
Both serial and parallel ver-
sions are expandable up to 256K.

Installed Inine between \

The serial stand-alone will sup- -
port different input and output
baud rates and handshake pro-
tocol. The 32K model starts at

- $299, $349 for 64K, and 64K add-

ons (for up to a total of 2'56K) are
just $179. .

SIMPLE 'I'O INSTAI.L

Microbuffer Ii is slot- Independent '
It will fit directly lnside the Apple

il in any Sl?f exceptzero.
Microbuffer for. ngr%n |
mounts ¢ lly |q’}. :-}!‘09 G 22
de the

auxiliary slo tvaure(!
Epson printer.
 The stand- é]dﬁ‘e Aic

n' ' Y
any printer and any computer

MICROBUFFER FROM
PRACTICAL PERIPHERALS.

When you think of how much
time Microbuffer will save,
can you afford to not have one?

PRACTICAL PERIPHERALS, INC.™
31245 LA BAYA DRIVE
WESTLAKE VILLAGE, CA 91362
(213) 991-8200

Circle 364 on inquiry card.
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LetterS“

I would like to applaud Apple for sup-
porting its authorized, full-service dealers.
On several occasions, I have lost a sale to
a discounter only to have the customer
come back to me when his or her discount
dealer failed to provide any post-sale ser-
vice. My customers do not seem to mind
paying a fractionally higher price initially
because they realize that in the long run, if
anything goes wrong, I'm here to help.

I would also like to thank Mr. Maudlin
for saving full-service Apple retailers the
time which would have been wasted on a
customer who seems to find getting a dis-
count more important than getting good
service.

Finally, I would like to say to the full-
service retailers of the product that Mr.
Maudlin did purchase that if he comes to
you for service, tell him to go see the
dealer who sold him the equipment.

Randy Piscione, Sales Representative
Light Computer Centre

1 Yorkdale Rd.

Toronto, Ontario, M6A 3A1
Canada

Letter Off Base

The July 1982 BYTE included a letter
about the Base 2 Inc. printer from Victor
Ung (see page 16). The letter implied that
Base 2 Inc. could be contacted through
Advanced Computer Products. This is to
inform BYTE and its readers that Ad-
vanced Computer Products Inc. is not,
and never has been, associated with Base
2 Inc.

Tom Freeman, Vice President
Advanced Computer Products Inc,
POB 17329

Irvine, CA 92713

Standard BASIC,” June 1982 BYTE, page
182.)

That, however, brings up this question:
how soon can we expect to see the new
standard BASIC implemented? Obvious-
ly, Professor Kurtz’s committee has no
control over that, but I wonder if BYTE
could poll IBM, Apple, Tandy, Com-
modore, etc. to find out when these
manufacturers expect to release standard
BASIC implementations for their com-
puters.

Steve Switzer
108 Lequer Rd.
Port Washington, NY 11050

Gimme That Oid
BASIC Language

You can keep your Pascal, keep your
Ada, keep your C because if [ can have
the BASIC described by Thomas Kurtz,
I'll be a happy man. (See “On the Way to

THE MULTI-USER FRIENDLY MEMORY BOARD WITH

256 Kilobytes
6 MHZ with no wait
states—most processors
[ Designed to operate in any
;SEE go System IEEE or Non operation
[ 16-bit addressing option:
Powerful Macrotech Mem-
ory Mapping (M3) bank se-
lect architecture allows
each 4K block of the 16 bit
(64K) logical addresses to
be dynamically translated
to any 4K block of the 256K
on board physical memory.
[ 24-bit direct addressing
option

26  November 1982 ® BYTE Publications Inc

[ “Educated” cycle control
module generates all tim-
ing on board asyn-
chronously for maximum
access speed and uniform

[J Comprehensive technical
manual with complete in-
stallation guide and source
listings for MP/M I1™* and
“Virtual Disk" solid state
disk applications.

[0 DMA operation fully sup-
ported in strict accordance
with IEEE 696 standard

[ 8/16 data transfer protocol

[ Parity error detection

[3 Multilayer board and bus
signal filtering for noise-
free operation

[ Full one year warranty

If you wish, send a check or money

order for $1,379 {in Callfornla add 6%
sales tax where applicable).

Manual available at $25.00 each
refundable with order.

“Raglstered Trademark of Digital
Research Corp.
OEM & Dealer Inqulirles Invited

-

MACROTECH International Corp .,
22133 Cohasset St., Canoga Park,
California 91303

(213) 887-5737

In the UK. call “0621" 828-763

Circle 259 on inquiry card.
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Stick by Ads

Dr. Alan Wilcox recently implored
BYTE to carry only advertisements that
are directly related to computers and com-
puting. (See “Stick to Computers,” Au-
gust 1982 BYTE, page 34.)

Great. [ can hardly wait to see the
subscription price rise as BYTE tries to
make up the lost revenue.

1 don’t care how many pages of adver-
tising appear in each issue of BYTE, or
what products the ads are pushing. If a
reader doesn't like an ad, he can simply
turn the page.

Michael Truffer, Publisher
Skydiving

POB 189

Deltona, FL 32725

Program Takes
Up CPM'’s Slack

Steven Zimmerman and Leo M. Con-
rad’s article describing CPM (Critical-
Path Method) and introducing a BASIC
program to solve scheduling problems
was, for me, very timely. (See “Program-
ming the Critical-Path Method in
BASIC,” July 1982 BYTE, page 378.) I
have modified their program to run on the
IBM Personal Computer and am presently
adding an input/output section more
suited to my applications. To test the pro-
gram, | have used, as data, the sample
CPM that appears in “The ABCs of the
Critical Path Method,” by Levy, Thomp-
son, and Wiest (Harvard Business
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Review, September 1963). 1 heartily
recommend this article to those just learn-
ing CPM. The program ran flawlessly, but
it lacks a feature that I have incorporated
and present here for BYTE readers (see
listing 1).

The Slack Time calculation performed
by the BASIC program is the same vari-
able as Total Slack cited in the Harvard
Business Review article. This number is
the total amount of time an activity may
slide without forcing a delay of the overall
project-completion date. Such a number is
useful when tight control can be kept on
those activities that follow the delayed ac-
tivity.

However, in the real world, delaying
the start of an activity often affects its cost
and its duration {due to availability of
manpower, for example). What the pro-
ject manager needs is a figure that in-
dicates how much an activity may slide
without impacting the Early Start Time of
subsequent activities. This number is
described in the Harvard Business Review
article and is known as Free Slack. By
definition, it cannot exceed Total Slack

Listing 1

60 DIM A$(D%,2),A(D%,14),5V(12)
1301
1302 FOR I=1 TO M%
1303 MIM =99999

EARLY EARLY

START FIN

REM FREE-SLACK VARIABLE CALCULATONS

LAST LAST

START FIN

1304 FOR J=1TO M%
1305 IF A(1,2)=A(J,1) AND A(J,8)<MIM THEN MIM = A(],8)
1306 NEXT ]
1307 IF MIM> 99998 THEN A(I,14)=0 ELSE A(I,14)=MIM - A(1,9)
1308 NEXT I
1320 PRINT“CODE DESCRIPTION USED
TOTAL  FREE”
1330 PRINT" TIME
SLACK SLACK”

1385 PRINT USING CS5$;A(I,14);

and, most often, it will be less than the
Total Slack.

By making just a few changes to the |

Zimmerman and Conrad BASIC pro-
gram, Free Slack calculations can be
added to the already powerful scheduling
tool. The revisions are shown in listing 1.

When applied to Zimmerman and

Conrad’s test data, running a normal time |

analysis yields some interesting Free Slack
times. For instance, activity F appears to
have a Slack Time of 39.7 weeks. Yet the

Free Slack figure reveals that a slide of
only 23.7 weeks can be allowed without
affecting the Early Start times of activities
M and O. This is not an attempt to prove
that either slack-time calculation is the
more important. However, having both
calculations available certainly increases
the utility of the CPM program.

Chip Getter
21 Bayberry Lane
New Rochelle, NY 10804m

o V1€ ,"!3/’ Ms
Loy af Lower

&g iy

¢ Bell 212 compatible —1200 Baud
e Full duplex
* 120 CPS over any standard phone line

Microprocessor design has invaded the modem
world. Our new 1200 baud modems pack Bell 212
compatibility into 10 integrated circuits- - by far
the lowest parts count of any 212 modem
available. The extremely low parts count
translates directly into long life, outstanding
reliability and low production costs. --savings
passed on to you ina lower price.

The Micro Link 1200 features originate and
answer capability. The Auto Link 1200 includes
these features plus auto-answer. Both units
are FCC certified for direct connection to the
phone lines via a standard RJC phone jack
and include RS232, Seif-Test, and a one year
limited warranty.

Take advantage of higher technology at lower
cost. Call for full product specifications and
pricing today.

Micro Link 1200 $449*  Auto Link 1200 $499*
*Suggested list price, quantity one

U.S. ROBOTICS INC.

e - s T

1035 WEST LAKE STREET, CHICAGO. ILLINOIS 60607
(3121 733-0497

e ricanradiohictor
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ComboPlus é_;.g:}___ ) s

..........

Maximum 6 Functions (with memory) In_.n uj. F'nln i’uz.._m. el

&

¢ 64K-256K Parity Memory e Clock ll;*-n"!;"--r!'s‘ >
Calendar (std.) « IBM Compatible Async D ,W '",“-r

Port (opt.) « IBM Compatible Printer Port , Yy
(opt.) e SuperDrive™ included (disk /s ..‘,HF

emulator prog.) » SuperSpool™ included ;’\}wm R

(print spooler prog.) }'}.1; R ¥

'!atuq'w

ol ALY ER XX |

= SRRV AN
h--',--------
@ --'-'aq

arnes
Illm'

»f 5 e

?“* _-_._‘LH.. £ E

MegaPak =T7901¢
option —
e

to 512K o

R v == == W

Other products available for IBM PG 1) ~_Bisync Emulatuon Package;

2) Advance Communication Card (Async, Bisync, SDLC HDLC); 3) Expansion Parity
Memory (64K-256K); 4) Disk++ (memory, Async & dISk host adaptor); 5) Original
Memory Combo; 6) Async Communication Card (1 or 2 ports), 7) Wire Wrap Card
13.1“ x 4*); 8) ExtenderCard 9) Emulation. = * -

IBM is the registered trademark of International Business Machines. : s r . P L2 [T
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dd On Cards

R 1/0 Plus

Maximum 6 Functions (no
memory) « Clock Calen-

Senr mermveal aume

* & dar (std.) « IBM Compati-

@ e g TN, M ble Async Port #1 (std) « IBM
\‘-i' \1 L e ,‘w;_‘_‘:;:_a&__l‘ Compatible Async Port #2
e R A e T (opt) «IBM Printer Port
g ""“"\’5%5""""? » SuperDrive included

(dlSk emulator prog)

- &'ﬁff N "'—;‘;\‘,"\ o « SuperSpool in-
_ ’5!’3:“3“‘-" E RNTTEEN cluded (print
. :.4, nnn:::s.“.t —— spooler prog.)
\ ,,,,%w - g upn---\}
; - - T e Y

'""nn-v-?-'r-'vn'd"~"~‘~‘""" '{
W ‘N

l’“ .-“ ‘“‘" y
'l"\ --&na-pe-vq

ﬁ 'nvpé 1";

LB AP ARE zhﬂw _.: VRN Abser S n, i
TR TR ) .
[ 4 \ CrEETReS i b ey
I YIFY IUERRFFERE A

Maximum 8 Functions ¢ 64K-512K*
Parity Memory s Clock Calendar (std.)
¢ |IBM Compatible Async Port #1 (std))
* IBM Compatible Async Port #2
(opt) s |IBM Compatlble Printer Port

(! \ . Supeanve included (disk emula-
R x5 8 Eay e, tor prog.) e SuperSpool included
(print spooler prog) e Split
memory addressing e Patent
Pending.

RESEARCH INC.

2691 Richter Ave., Suite 104

R ' Irvine, California 92714

2e . Telephone:(714) 540-1333
. Dealerinquiries welcome. ‘

|
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The Third NCGA and the Future
of Computer Graphics

A survey of the current state of computer graphics.

Drafting Dan never materialized,
but a lot of his relatives did.

For those of you who haven't read
Robert A. Heinlein's Door into Sum-
mer, Drafting Dan was a cross be-
tween a typewriter and a drafting
board. And since I've never been very
good at drawing except with a T
square, ['ve always been interested in
something that could do what Draft-
ing Dan did. As a result of this, and
because I'm also interested in film-
making, another industry that's
becoming increasingly computer-
dependent, [ was especially eager to

Alexander Pournelle
c¢/0 Workman & Associates
112 Marion Ave.
Pasadena, CA 91106

attend the third annual meeting of the
National Computer Graphics Associ-
ation (NCGA) in Anaheim last June.

Basically, I went to see what the
normal BYTE reader might go for:
upgrades for my personal computer,
a California Computer Systems
machine named Helen. | had taken

the first step when I'd bought a $99
surplus monitor a month earlier. But |
couldn't afford a Microangelo graph-
ics board from Scion or any of the
other boards for the S-100 bus, such
as those from Cambridge Graphics
Lab or Digital Graphics. I did,
however, have faint hopes that some-
one would unveil a cheap add-on
graphics system. And there was
another economic justification: I'm
addicted to Atari’'s arcade game

Tempest, and I'd like to save my
quarters.
Unfortunately, it took only about

A picture generated on a Raster Technologies graphics terminal. You might see similar computer-generated pictures used as
backgrounds in Revenge of the Jedi (the next Star Wars episode). George Lucas has invested heavily in computer graphics. (Photo

courtesy of Raster Technologies.)

30  November 1982 © BYTE Publications Inc

www americanradiohistorv com


www.americanradiohistory.com

\YOur fialg of Profeasion

the powor o . your calcutator can

statistics ang
atter 1 and mathematics
"_.wt:l:’loni. Easy Programmabliity

0 repetitive problems

——

(n] Forocasting Trends

{3 Analyzing A,
with tnto, yzing Relationships In Dat;
< ntegrai Veritying Quality & Pur‘;o:mn:c;
8 Scientitic Appilcations

How theTI55- 1 makes
short work of long problems.

Whenever you can solve The TI-55-11 also gives you
complex problems quickly and enough programmability to elimi-
accurately, you're ahead of the nate a lot of repetitive key punch-

™

game. And that’s exactly what the ing. Our Constant Memory
TI1-55-11 does for you. By giving keeps programs and data on tap,
you 112 pre-programmed functions even when the calculator is turned
(like definite integrals), it allows  off. So once you've entered a

you to take short cuts without formula, you can simply put in the
losing accuracy. You'll accomplish  variables to get your solution. The
a lot more in less time which Liquid Crystal Display shows your

means increased efficiency.

With our TI-55-1] you can
tackle problems you thought could
only be solved with higher-priced
programmables. You're not only
getting the standard slide rule
functions but also statistical capa-
bilities. This way you can work
out linear regressions, permuta-
tions and combinations, just to
name a few.

answers in standard, scientific or
engineering notations — clearly
and preciseﬁy.

We also help you get the
most out of your calculator with
the Calculator Decision-Making
Sourcebook. It gives you step-
by-step examples of the best
techniques used for solving mathe-
matical, scientific and statistical
problems. And we've included a
special section on how to program
your TI-55-11I.

So next time you're facing
another time-consuming °
problem, cut it down to

size with the TI-55-11.

TEXAS
INSTRUMENTS

© 1982, Texas [nscruments Incorporated.

Circle 449 on inquiry card.
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(Dala Acquisition and Instrumentation Systems Inte;

To cgtomqte your lab—_ -

Exciting new capabilities can blossom in your lab—when
you automate it with the DAISI family of data acquisition
peripherals for your Apple Computer.

DAISI interfaces, from Interactive Structures, turn your econom-
ical Apple into a personal electronic lab assistant. DAISI prod-
ucts are designed to read instruments and sensors, control
temperature and pressure . . . with reliability and precision.
Here's a rundown on some DAISI interfaces

Al13, 12-Bit Analog Input System—$550

® 16 input channels B 20 microseconds conversion fime.

Al02, 8-Bit Analog Input System—$299

® 16 input channels 8 70 microseconds conversion time.

AOQ3, 8-Bit Analog Output System—5$195-$437

8 up fo 8 independent channels 8 range and offset adjustable.
D109, Digital interface with Timers—$330

8 timing and interrupt capability @ direct connection to BCD
digits, switches, relays.

Don't settle for garden variety equipment for your laboratory
applications. Get the best—at a great price. Pick a DAISI!

‘ Call us for the DAISI dealer near you.

All DAISI interfaces come
complete with cable, in-

structional diskette and
Interactive Structures Inc. comprehensive manual.

146 Montgomery Ave,
Bala Cynwyd, PA 19004
(215) 667-1713

32 November 1982 ® BYTE Publications Inc Circle 225 on inquiry card.
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20 minutes to see everything I could
afford. Out of the 162 booths, very
few were offering affordable
machines. But I thought I might as
well get my money’s worth, and [ saw
the rest of the show because I may be
able to buy something next year;
prices seem to be about ready to
plummet.

The show’s focus was high-priced
machines and high-budget com-
panies; there was little interest in con-
sumer graphics. Most of the equip-
ment for sale started at $15,000 and
went quickly upward.

Some of these systems were expen-
sive vector systems, but the focus of
this article will be on raster-based col-
or graphics. (Raster scanning draws
pictures like your television does; an
electron beam scans hundreds of
horizontal lines from left to right.
Vector graphics can draw actual
lines—horizontal, vertical, or
diagonal—wherever one is wanted.)

Blueprints Today; Art Tomorrow

Drafting Dan's relatives use a CRT
(cathode-ray tube) instead of a draft-
ing board. They are known collec-
tively as CAD/CAM machines, short
for computer-aided design/computer-
aided manufacture. Airplanes, in-
tegrated circuits, and cars are all
designed with “eraserless easels” these
days; it was a billion-dollar business
last year. New CAD/CAM machines,
plotters, and printers took up a lion’s
share of the show. And they're still a
bit too expensive for most personal
and small-business uses. Even the
Apple-based drafting machine was
about $15,000. But that's going to
come down; my father’s first com-
puter, Ezekial, cost $13,000 five years
ago. Ol' Zeke can be duplicated for
about $5500 these days.

The major costs of computer
graphics are easy to separate: mem-
ory, CRT, output, processor, and
software (roughly in order of price).
The mechanical parts have remained
high-priced—as my dad puts it,
“Silicon is cheap, but iron is expen-
sive.” Old machines have gradually
been replaced by smarter new ones.
The plotter and printer are the oldest
(and most mechanical) hard-copy
computer output devices. A few new


www.americanradiohistory.com

Most people do run out of memory
with only 18K VisiCalc* workspace.
But you can expand your Apple I1*
to 177K VisiCalc memory! You

can also get 80-column display,
lower case letters, and hard disk

Circle 401 on inquiry card.

| run out of memory?”

support—all without buying
a bigger computer.

The Saturn expansion system for
VisiCalc consists of a preboot dis-
kette, one or more plug-in RAM
boards, and an optional 80-column
display board. You can put the
Saturn boards in any slot. And with
all that memory, our software lets
you save files on more than one
diskette.

Each Saturn RAM board includes
additional software for other pro-
gramming applications. So your
BASIC, PASCAL, and CP/M pro-
grams get an extra bonus.

Ask your computer dealer for
more details about the Saturn
memory expansion systems. See
how much bigger and better your

models can become!

*VisiCalc is a registered trademark of VisiCorp. Apple Il is a
registered trademark of Apple Computers, Inc

SH7URH
SYSTEMS...

PO. Box 8050
3990 Varsity Drive
Ann Arbor, M| 48107

1(313) 973-8422

BYTE November 1982 a3
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Figure 1: Color offers opportunities for informationally dense diagrams. This is one of the standard graphs offered by Infographics.

(Graph courtesy of Infographics Inc.)

devices, like the copier/plotter and
_ microprocessor-based miniplotter,
have reduced prices. Multipen plot-
ters are slow to make solid colors,
and color copiers are still expensive.

Everyone may like color, but few can
afford it.

Color Output for the Masses

Two companies, Infographics and
Comshare Target, announced a
color-output service from your data;
both use the Xerox 6500 laser printer
to generate the final images. The
companies are after different mar-
kets: one is starting a chain of “graph
shops”; the other is selling an Apple-
only software package that works
over the phone.

Infographics offers transparencies,
slides, and prints from your data. It
works like this. You bring your rough
data to the salesperson/data-entry
person at a local retail store, and you
select colors and graphs from the ex-
amples, resisting the more garish col-
or combinations. The salesperson

34  November 1982 © BYTE Publications Inc

enters your data and sends it to the
printing center, where it's printed and
mailed to you (see figure 1). In-
fographics offers only pie and bar
charts, with data entered manually
through a menu-driven CP/M sys-
tem. Unfortunately, it can't take disk
files. Normal turnaround is about a
week. Infographics is negotiating
with a printing house to offer color
separations with as little as a 48-hour
turnaround.

The other company, Comshare
Target, has a service that starts with
an Apple II display assembly/trans-
mission program for $175. Called the
Image Maker, this package helps you
construct bar, pie, or line graphs.
Although you can use most other
graph packages to make your graphs,
you still need the Image Maker to
send them. When you're satisfied,
you send your images to Atlanta over
a modem, where they are run off as
slides, transparencies, or paper copies
and mailed to you. Comshare Target
offers image enhancement for the Ap-

www americanradiohistorvy com

ple’s low-resolution pictures at no ex-
tra cost. (This company also sells the
$50 “visiclone” package called Plan-
nercalc.)

Both services run about $10 a slide,
though the cost goes much higher for
rush delivery. I think several more
companies will offer similar services
soon, although no one would say
anything.

Yes, you can still take pictures of
your monitor for slides, but the
results are the same as ever. Bad col-
or, long exposures, improper fram-
ing, and graininess will keep you
from getting good pictures unless you
have a $4000 monitor and $5000
worth of graphics equipment. Even
then, you won't get results as good as
the commercial services offer. Setup,
development, and getting the room
dark enough are also problems for
homebrew systems; if you must have
good pictures, these services are
worth it.

The new Videoslide 35 from Lang
Systems is another alternative; it's a
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No one gives you more in an ergonomically engineered
smart terminal than Wyse.

These days there's little room for
waste of the corporate dollar. And
these days the WY-100 smart terminal
looks even better when you compare
it to the other guys.

You definitely get more from Wyse
— the leader in low-cost, high-per-
formance, ergonomically engineered
smart terminals.

To begin with, you get a great
looking terminal that features die
cast aluminum packaging and takes
up a minimum of desktop space.

You also get a terminal with an
uncanny way of pleasing people. It
comes with an easy-on-the-eyes
green phosphor screen. And a fully
titting/rotating display and detached
keyboard. (After all, one person’s
just-right-tilt is another’s not-quite-
right-tilt).

When the workload seems impos-
sible, horizontal and vertical split
screen capabilities with independent
scrolling allow you to be in two places
at once.

Clrcle 487 on inquiry card.

There's more. You get program-
mable function keys and transparent
print. Plus 128 characters with upper
and lower case, line drawing and
graphics, and a keyboard with 105
keys — including cursor pad, special
mode and function keys.

Of course, all of this wouldn't mean
much if you couldn’t count on Wyse
quality. That's why each WY-100 is
put through an extensive on/off
testing program.

On top of that, WordStar® and other
emulations are now available from
your distributor. Which means you
can automatically get 32 of WordStar's
most commonly used multi-key com-
mands fully-implemented on our func-
tion keys for faster, easier use.

We think you'll be quite impressed
when you compare the WY-100 to
other terminals in its class. Butdon't
take our word for it. Call or write us
today. We'll send you detailed infor-
mation on why the WY-100 smart
terminal gives you more. A lot more.

See us at Comdex, booth #5156.
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TECHNOLOGY

2184 Bering Drive, San Jose, CA 95131
(408) 946-3075 TLX 910-338-2251

In the East, call (516) 293-5563.

WordStar is a registered trademark of MicroPro, Inc.
UL and FCC approved. ©1982 Wyse Technology, Inc.
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35mm camera pointed at a small
CRT, designed to make screen copies
from nearly any low- to medium-
resolution raster system. It produces
better slides than you can get with a
Dealin’ Electronics bargain CRT and
your Instamatic. It was so new that a
camera hadn't been decided on. A
spokesperson said that it would be
one of “all the usual suspects.”
Businesspeople with confidential data
might buy one of these rather than
risk the services. The Videoslide 35 is

built and shaped like a big brick, will
retail for about $2500, and will take
the new Polaroid instant films.

The VT-100 Battle

Most of the machines I saw at the
show were designed almost as stand-
alone systems with on-board micro-
computers and disk drives. Although
the heavy computation still falls on
the host, these machines do much on
their own. With the number of
nongraphics terminals already on the

36

* * % TECHNICAL SALES & SUPPORT STAFF * * «

WE OFFER A WIDE RANGE OF CRTs, PRINTERS, GRAPHICS EQUIPMENT, SOFT-
WARE FOR ALL SYSTEMS. EACH SYSTEM COMPLETELY TESTED, INTEGRATED,
READY FOR PLUG-IN OPERATION WHEN YOU RECEIVE IT. WE TAILOR & CON-
FIGURE SYSTEMS TO MEET YOUR BUDGET AND NEEDS. WE WELCOME YOUR
REQUEST FOR TECHNICAL INFO BY PHONE OR LETTER.

CAD-GRAPHICS 16: Architects » Designers ® Engineers » Create, store and edit
drawings. Use arrays, zoom, windows. Completely interactive hardware/software
package includes 9900 16 bit microcomputer, high resolution graphics display, digitizer,
plotter. Does the work of a $200,000. system for $10,200. CP/M® optionally available.

IMS 2 yr. warranty on boards! SX systems w/8" or 5%" drives, optional 10, 20, or 40
MB Winchesters, built-in tape back-up, Z-80 S-100 bus. 5000 system with integrated
screen now available. On site service for NY quad-state area.

MULTI-USER IMS: MPU/slave cards give each user CPU, 64K, 2 serial ports.

TURBODOS: Single of multi-user. Spectacularly FAST CP/M® compatible Operating
System. Cuts link/edit time in half. Z80 Code interrupt driven. Up to 6X faster than
CP/M; up to 35% increased disk capacity. For IMS, CCS.

FOX & GELLER, the producers of QUICKCODE and D-UTIL, are enthusiatic users of
IMS multi-user systems with TurboDOS supplied by John D. Owens Associates

CROMEMCO: 68000/Z80 dual processor systems starting at

% $4,670.
Also, new Z-80 personal computer w/integrated screen, Model C-10

$1,695.

VICTOR 9000: 8088 business system, 128K RAM. 132 x 50 line screen. Dual 5% * drives
w/2.4 MB capacity. Higher res graphics than IBM PC. .. .$4,995. Price includes both
CP/M® 86 and MS-DOS. Interactive business software and word processing offered.

MASTER MAX: Z80single card computer, 4 slot, S-100, w/dual 8" drives
See details in this issue of BYTE, page 318.

$2,540.

LOMAS DATA 8086 SYSTEM: Complete Lomas card set in TEI 12 slot mainframe,
dual Shugart 801s, assembled & tested ... .. : - $3,720.
Options: Double sided drives, 8087 & 8089. CP/M® 86 86- DOS Wmchester interface.

S EALWIDOEEY

SEATTLE 8086 SYSTEMS Featuring 86-DOS, the IBM PC Operatmg System.

$2,695.

SYSTEM 1:8 MHZ CPU, 64K Static RAM, in TEl mainframe ... ...
b5 $3,550.

SYSTEM II: with 128K StaticRAM . .

‘Wl ERLTIOEREY ENEMO ‘0 MHOF “3Wl faiwioosEw

MAX BOX DISK DRIVE SUBSYTEM mfg by John D. Owens Assoc. Dual drive
cabinet w/regulated power supply, fan, complete internal cabling. Ready to plug in.
W/2 Shugart 801 ,$1,275, W/2QUME DT-8 dble sided drives $1,605.

S-100 BOARDS OR BOARD SETS: Godbout, Systems Group, SD Systems, SSM,
Tarbell, Morrow and others. Discount prices.

BRLVIZOREY SWEMO "0 WHO

Lt

Prices subject to change without notice Write or call for product listing

JOHN D. OWENS Associates, Inc.

Staten Island, New York 10305
212 448-2913 212 448-6298

12 Schubert Street,
212 448-6283
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market, though, it's no surprise that
add-on graphics kits have been
developed for some familiar ter-
minals.

Probably the most hotly contested
terminal market in graphics today is
VT-100 upgrade and emulation. This
Digital Equipment Corporation ter-
minal has been regutted, retubed,
revised, and replaced by no fewer
than five companies—if you also
count the original manufacturer. In-
cluded in this group are Data Type,
Digital Engineering, ID Systems, and
Selanar. Visual Technology produces
a VT-100 emulator. The companies
claim their monochrome graphics
boards ($1000-$1500) can all be in-
stalled by sliding in a circuit card.
The color modifications require you
to send the terminal in for a new pic-
ture tube, but allow colorful letters,
graphics, and symbols. None of the

‘boards are compatible, so be careful

in upgrading your VT-100 terminal.

A few other terminals, most
notably the Televideo 900 series, also
had upgrades on display, but there
was none of the fierce competition of
the VT-100 upgrade battle.

Consumer Graphics

As microcomputers and memory
get cheaper, the price of the average
graphics system has gone down.
Since no end to the price reductions is
in sight, today’s high-end is probably
next year’s personal. Most people at
the show seemed to think that “Joe
Basic” had no more need for high-
density graphics than he did three
years ago for home video recording;
fortunately, some companies still
have vision. Who would have
thought that a cheap, low-density
color-graphics system—named after a
fruit—would sell almost 400,000
units a year?

Yet I have to agree with those who
think the Apple and the IBM Personal
Computer are dead ends. Neither has
expandable screen memory; both are
too dependent on single manufac-
turers. The personal graphics stan-
dard of the future does not exist yet.

One real surprise at the show: In-
telligent Systems Corporation, the
people who brought you the first
8080-based color-graphics system
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these many years ago, is still around.
It still supports the Intecolor 8000
series, but says it was not a great
commercial success. This company
also exhibited a new CP/M-based
color-graphics system, the IGS.

Scion had a new Screenware Pak
for a newly revised Microangelo
board; it also showed the Mighty-
angelo, a stand-alone graphics/text
terminal designed to talk to a host
machine, and a high-quality monitor.
Don't expect to see the Mightyangelo
in ads soon; it's designed as an OEM
(original equipment manufacturer)
machine. Replacements for the
Microangelo using the 8086 or 68000
microprocessors might appear by
spring.

One significant drop in the price of
a good picture has occurred: Amtron
was showing off its “under $3500”
very-high-resolution monitor having
a bandwidth of 50 megahertz—more
than eight times greater than that of a
home television set! This is very good
news indeed, for no one else offers
anything similar for less than twice
the price. Amtron’s announcement
may trigger a real price war, lowering
systems prices.

If You Have to Ask,
You Can't Afford It

A rule of thumb I discovered at the
convention: anything in a desk starts
at $50,000. A few people are trying to
combat this, though. The Electro-
Optical Information Systems “dino-
saur killer” graphics/frame grabber
system, based on a Godbout Com-
pupro S-100 box, starts below
$11,000. (A frame grabber stores one
TV image for later processing.)

Conrac, longtime maker of moni-
tors, seemed to be running scared of
the Japanese manufacturers. Rather
than its usual one new product a
year, it's shooting for two or more.
The Japanese meanwhile showed no
systems (yet), but they did show new
“bottles” (as picture tubes are known
in this business).

No replacements for the CRT were
displayed, though many were talked
about. Few people seemed to think
that CRTs would die. With all the
new flat screens on the horizon, I
don’t think replacements can be ruled

out. If CRTs are simplified or
superseded, the cost of high-quality
graphics will fall drastically.

The biggest crowds at the conven-
tion were around Genisco’s Space-
graph, a very expensive 3-D-like
display. I think 3-D will be useful,
though it may take a while (a while,
in this business, is defined as longer
than to the next NCC). Genisco
achieves the 3-D effect with a moving
mirror. It's a good way to study ob-
jects. The system’s major fault is

translation to paper, but holograms
should solve that. No holographic
output devices yet; maybe at the next
show.

Trading picture density for colors
is a big thing. It allows you to have
big, less colorful pictures, or smaller,
richly detailed ones. The AEDS512
graphics terminal from Advanced
Electronics Design allows three pixel
(picture element) densities: 512 by
512, with 256 colors; 1024 by 512, 16
colors; or 1024 squared, 4 colors. It's

* 5100, PERIPHERALS, DATA COMMUNICATIONS, ETC. *

IBM 3270 USERS - Teletype Model 45
Cluster controllers, terminals, printers.
Bisync or SNA/SDLC protocol, local or
remote connect. Up to 32 devices on one

COLUMBIA DATA 1BM PC look-alike.
More features, lower prices. Completely
PC hardware & software compatible &
interchangeable. Write for details.

cluster. Cost effective! Fast delivery!

TTY 40/2 USERS:
New 4420 cost-effective replacement
available. Purchase or lease

MICROANGELO GRAPHICS

IDS PRINTERS
PRISM 132color ............
PRISM 132black ..........
PRISM 80color ............
PRISM 80black ...

$1,795.
$1,395.
.$1,615.
$1,255.

FALVISOREY SHEMO 'O WHOM

SUBSYSTEM W/LIGHT PEN .. .$2,300.
Without light pen .$1,930.
Graphicscard alone ... .. $ 975.
Color systems from 4 to 256 colors.

MAINFRAMES, s-100.
TEIMCS 112 . e . .$680.
Paradynamics 18 slot swrrmaissianD720)
ECT 10slot . . . .$395.

Basic color system (4 colors) . ., .$2.330.

MICRO-CAD: Interactive graphic soft-
ware for Z80 C/PM. For engineers,
designers, architects. Create, store and

edit drawings. Use arrays, zoom, win- f—

SEMIDISK for S-100 systems. Allows
high speed access to files normally stored
on diskette.
512K.....

.$1,795. 1IMB. . ....$2,695.

dows. Display on MicroAngelo.
HOUSTON INSTRUMENTS

EPSON MX 80 .
MX80 F/T .

$515.
..$755.

AVIDOEEY ENEMO 'O MHOF "3

..$555. MX100..

PLOTTERS Standard & Intelligent models
w/surface areas of 82 "x11"to 11"x17".
DMP-2 $ 935, DMP-3 ...$1,195.

HAYES MICRO MODEM 100 ....$359.
Smartmodem.$251. Chronograph.$224.
PMMI S-100 Modem . ... ........$349.

-2

DMP-4 ...$1,295. DMP-5 ...$1,455.
DMP-6 ...$1,685. DMP-7 ...$1,865. I

PER SCI: Model 299B . .$2300.

Hi Pad Digitizer $755.

TELETYPE Model 4320 AAK . . ..$1,140.
Model 43ASR, 8level, 1" tape . ..$2,595.

* kW IBM PC

SEATTLE RAM PLUS w/FLASH DISK

64K RAM + SERIALI/O . . .$380.
128K RAM + SERIALILO . .. .., .$500.
192K RAM + SERIALIO . ......$620.
256K RAM + SERIALLO .. ..., .$740.

64K Chip Kit ..... .$120.
Each RAM card has RS232 serial port.
Boards socketed for easy upgrade. Flash
disk allows high speed access to files nor-
mally stored on diskette.

MICROSOFT RAMDrive Allows high

speed access to files normally stored on
diskette.
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..$420. 128K ......
.$760. 256K

WE EXPORT

Phum. 2124

Owverseas Call

COMMUNICATIONS SOFTWARE
Micro to terminal to micro to mainframe
to modem. HAWKEYE GRAFIX . .$500.

USERS * & &

8080/8086 EMULATOR runs CP/M®
on IBM PC. All I/0 runs at operating
system speed .. ... ..$200.

AMDEK COLOR II MONITOR $810.

CORVUS HARD DISK SYSTEMS
6.7MB ...$3,035. 11.3MB ...$4,745.
20.5MB . . .$5,695.

PERSYST: MULTIFUNCTION BOARD
RAM + 2 Serial + 1 parallel. .. .$492.

MICROBYTE IBM-1 Five slot expansion
chassis s e rap9805.

IBM PC add-ons peripherals & soft-
ware. . . Too extensive to list. Please call
for up-to-date listing.

T'WX 710 588 2844
98 or L-ll'.‘lti. 1 MI N'&.AH"’:i IC

SNl EALWIDOEEY SNIMO 0 HHOP

JHl SRIVISOEEY SNIMO O MHOP

]OHN D. OWENS. Associates, Inc.

SEE OUR AD ON FACING PAGE
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Figure 2: Anti-aliasing is a way of making edges look less rough. This is accomplished
by illuminating the jagged parts at lower intensities so that they blend into the
background. The top figure, which depicts a line without anti-aliasing, looks much
rougher and unnatural than the bottom one, which has it. The Jupiter 7 graphics ter-
minal is significant because it does this automatically.
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Photo 1: Computer graphics are used most frequently in designing integrated circuits.
This image was produced on a Jupiter 7 graphics terminal. The blue grid is for reference
and can be removed by a keyboard command. (Photo courtesy of Jupiter Systems Inc.)
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also relatively inexpensive (under
$20,000, currently).

In the computer world, a “stan-
dard” seems to be established in only
two ways: some very large company
sells a whole bunch of something, or
a number of small companies sell a
few very similar things. Every once in
a while this rule is broken; such is the
case with the Jupiter 7 graphics ter-
minal from Jupiter Systems.

The Jupiter 7 is surprising. It's plug-
compatible with the AED512, which
means a standard has been estab-
lished—without either manufacturer
selling very many units. And it has
built-in anti-aliasing (see figure 2 and
photo 1) and two joysticks. Like the
AEDS512 and most of the other big
systems, it also has expandable mem-
ory; you could start with a smaller
display and buy upward later on.
Jupiter Systems is one of those
“grads-to-riches” stories deemed im-
possible because of the economy; the
company literally did not exist two
years ago. A good example of Amer-
ican ingenuity at work.

Another nrew company, Raster
Technologies, was started a year ago
by two Rensselaer Polytechnic In-
stitute graduates and now has a full
line of medium-priced raster-screen
machines. It will probably expand
downward soon; its founders realize
the size of the marketplace. Steve
Coit of Raster Technologies said it
best when he remarked to me that
“the Polaroid Colorpack II of the
video world is coming.”

One of the really amusing develop-
ments at the show was the number of
CP/M-compatible systems. Nearly
everyone, big or small, had CP/M
available. I guess the graphics world
needed a standard, and they chose the
most popular. [ had thought that
Unix, the much-hallowed system for
big machines, would have cleaned
up, yet no one but DEC had a single
machine running it.

One conclusion [ reached before
the show was over: even more than
other parts of the computer world,
graphics people live out of each
other’s pockets. The computers, most
peripheral devices, and even many of
the software packages were the same
from one booth to the next. So many

Circle 454 on inquiry card. eep
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Now Timex brings you a real com-
puter at an unreal price with these
sophisticated features:

® Unique “one-touch” entry of key
words like RUN, LIST, PRINT elimi-
nates tiresome typing.

® Full range of mathematical and
scientific functions accurate to nine
and a half decimal places.

® Graph drawing and animated dis-
play facilities.

® Multidimensional string and nu-
merical arrays.

® 2K RAM expandable to 16K with

*Suggested retail price.
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TIMEX INTRODUCES
THE POWER OF THE COMPUTER

B |\

FOR JUST *99%

the optional
module.
® Cassette LOAD and SAVE with
named programs.
® Advanced 4-chip design: micro-
processor, ROM, RAM, plus Master
Chip.
® Ability to imbed Z80A machine
code within BASIC programs.
® Full data address and control
busses access provided.
® Powerful data string-slicing
mechanism.

The power of the computer is
within your reach today. Visit your

accessory RAM

local retailer or call our toll-free THE POWER IS WITHIN YOUR REACH

PRINT

BAFAK

number 1-800-248-4639 for
the Timex computer
dealer nearest you.

gazsetan

4 b Lokd L

TIMEX COMPUTERS

@ Timex Computer Corporation. 1982
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Photo 2: These two images, "Before” (left) and “After" (right), show how NASA uses computers on planetary missions. “Before” is an
enhanced picture of Saturn from Voyager I. “After” was created by Dr. Jim Blinn as a precursor to the Voyager Il mission to Saturn;
this frame from the short film MIMAS — Voyager 11 Saturn shows Saturn rise as the spacecraft passes near a moon. Saturn was
created from Voyager and Pioneer mission photos; the moon is random mountainous terrain on a spherical model. The images in
MIMAS were produced on an Evans & Sutherland Picture System 1l connected to a Digital VAX computer and photographed with a
16mm movie camera. (Photos courtesy of Jet Propulsion Lab/NASA and the author, from Dr. Blinn's ]PL terminal.)

companies were doing the same thing
that several people at the show
wondered aloud what kept them all in
business.

Real-Time Images

Computers have' caused revolu-
tions in many disciplines; computer
graphics is just starting to. The
graphics designer who works with a
computer-based layout machine will
never go back to scissors and glue
voluntarily; the animator who is
shown how much computers can help
will want a machine. Hollywood has
started using computers in special ef-
fects, as seen in Tron (see “Tronic Im-
agery” by Peter Sérensen on page
48), Star Trek I, and other films.

Surprisingly, no one had even the
simplest game to show off their
equipment. One possible reason:
most of this equipment was produced
in such a headlong rush that little or
no time was left for applications.
They will soon realize that games are
a good way to pull customers into
their booths; and games on these
graphics machines could be pretty im-
pressive. Most games I've played are
very poor approximations of reality.
The line drawings are jagged, and the
color displays are washed out and
blocky. Also, I tire of tactical twist-
and-shoot games. I'd like to write

40  November 1982 © BYTE Publications Inc

some of my own games software.

The New York Institute of
Technology (NYIT) and its graphics
subsidiary, Computer Graphics Lab,
were talked about in the November
1980 BYTE. The cover of that issue
showed a scene from their film The
Works, a computer-animated feature-
length movie, which was supposed to
be out in about two years, i.e., now. |
saw all of The Works at the show; it
was about 30 seconds long. Money
troubles, 1 was told. They were
hawking a ‘“complete computer
graphics animation system” for video
tape; when prices go down, you may
own one.

Two of the people who worked on
Tron have formed their own effects
house, a company called Digital Pro-
ductions. Financed by Ramtek, a
large graphics company, they set up
shop in Hollywood a few months
before the show with a Cray-1, the
world’s largest general-purpose com-
puter, and are ready to generate im-
ages for the movies. This isn't the on-
ly company doing this, but it is cer-
tainly the only effects house with that
much processor. They should pro-
duce some eye-popping stuff for
movies as soon as next year.

Proof that “getting a bigger ham-
mer” (or more computing power)
produces better images was obvious

www americanradiohistorv com

at the Ikonas booth where there was a
computer-generated picture of a glass
sphere sitting on a table. This picture
is a few years old, but it's amazing
nonetheless. The table had a checker-
board tablecloth that was reflected
and refracted through the sphere; the
sphere even had a shadow; it was
beautiful. One of the people at the
booth said it probably took one to
two hours on a VAX (a super mini-
computer) to generate that single
frame. (Photo 2 shows another image
generated on a VAX.) Now you see
why Digital Productions bought a
Cray-1.

Forecasts for the Future

I came to a conclusion at the show:
I'm going to wait before buying
anything. The future holds the prom-
ise of large price drops. I learned a
great deal at the show about personal
graphics, small-business graphics,
and the future. Coupled with what's
been old hat in science fiction for
about 30 years, 'l make some predic-
tions for what's ahead.

The companies to watch: Jupiter
Systems, Raster Technologies, and
Florida Computer Graphics. They
will probably expand downward into
the low-priced business market,
which most of the big companies ig-
nore as too small. Of the manufac-
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BEHIND EVERY

GOOD SINCLAIR

If you own a Timex-Sinclair 1000 or
ZX81 computer, you should have a
Memopak behind it. From increased
memory to high resolution graphics,
Memotech has a Memopak to boost your
system’s capabilities. Every Memopak
peripheral comes in a black anodised
aluminum case and is designed to fit
together in “piggy back” fashion to enable
you to continue to add on and still keep an
integrated system look.

Printer lnteriace%opak RAM

//
High Resolution Graphics

Order at no risk

All Memotech products carry our 10
day money back guarantee. If you're not
completely satisfied, return it in ten days
and we will give you a full refund.
And every Memotech product comes with a
six month warranty. Should anything be
defective with your Memopak, return it to
us and we will repair or replace it free of
charge. Dealer inquiries welcome. To order
any Memotech product call our toll-free
number 800/662-0949 or use the order
coupon.

CORPORATION

7550 West Yale Avenue
Denver, Colorado 80227
(303) 980-1516
TWX 910-320-2917

IS A MEMOPAK

r 9
1 Mail to: Memotech Corporation, 7550 West Yale Ave., Denver, CO 80227 1

p R BuT “Price o ol
| 64K RaM $179.95 |
: _?ZK Ram L 10995 - :
116K RAM 59.95 |
! (kn-lrunu: Parallel Printer Interface 104.95 :
: RS232 Printer Imerface 12995 !
: ifigh Resolution Graphics 144.95 _ B }
) Shipping and handling 495 ) $495 |
l .: All prices quoted in U1, dollars Tan** :
! (:nlomdo residents p!msc add s.|‘l¢5 ax Totat ]
| [ Check [0 MasterCard Visa |
: Account No. EXp. —s :
] |
: Name II
| Address :
o~ Swe — 7p |
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Memopak 64K RAM The 64K RAM extends the
memory of your Sinclair by 56K to a full 64K. It
is directly addressable, user transparent, is
neither switched nor paged and accepts such
BASIC commands as 10 DIM A (9000). The
Memopak 64K turns your Sinclair into a
powerful computer suitable for business,
recreational and educational use. No additional
power supply is required.

Memopak 32K RAM The 32K RAM Memopak
offers your Sinclair a full 32K of directly
addressable RAM. Like the 64K Memopak, it is
neither switched nor paged and enables you to
execute sophisticated programs and store large
data bases. It is also fully compatible with
Sinclair's or Memotech’s 16K RAM to give you a
full 48K of RAM.

Memopak 16K RAM The Memopak 16K RAM
provides an economical way to increase the
capabilities of your Sinclair. And at the same
time, it enables you to continue to add on other
features with its “piggy back” connectors. It is
compatible with the Sinclair 16K or a second
Memopak 16K or Memopak 32K to give 32K or
48K of RAM respectively.

Memopak High Resolution Graphics The
Memopak HRG contains a 2K EPROM monitor
and is fully programmable for high resolution
graphics. The HRG provides for up to 192 by 248
pixel resolition.

Memopak Printer Interface The Memopak
Centronics Parallel or RS232 Interface

paks enable your Sinclair to use a wide range of
compatible printers (major manufacturers’
printers available through Memotech at
significant savings). The resident software in the
units gives the ASCII set of characters. Both
Memopak printer interfaces provide lower case
character capabilities. The RS232 Interface is
also compatible with modems.

New products coming soon Memotech will
soon be introducing four new Sinclair
compatible products: a high quality, direct
connection keyboard, a digitizing tablet, a 16K
EPROM and a disk drive. Watch for our future
advertisements.
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For More Information

The following is a list of the more in-
teresting exhibitors at the National
Computer Graphics Association meet-
ing. Of course, the prices of most of
these systems are a bit high for
personal-computer budgets, but these
prices should drop soon.

Personal-computer graphics boards for
the S-100 bus:

Cambridge Development
Laboratory

36 Pleasant St.

Watertown, MA 02172

(617) 926-0869

Digital Graphics Systems Inc.
935 Industrial Ave.

Palo Alto, CA 94303

(415) 856-2500

Scion Corporation

12310 Pinecrest Rd.
Reston, VA 22091

(203) 255-1526

Add-on color-slide machine:

Lang Systems Inc.
1392 Borregas Ave.
Sunnyvale, CA 94086
(408) 734-3332

Graphics by mail (color-graphics ser-
vice):

Comshare Target Software (Apple
only)

1935 Cliff Valley Way

Atlanta, GA 30329

(404) 634-9535

Infographics (retail outlets)
201 Shipyard Way, Suite E
Newport Beach, CA 92663
(714) 675-4385

High-resolution monitors ($3500):

Amtron Corporation
5620 Freedom Blvd.
Aptos, CA 95003
(408) 688-4445

Graphics modifications for the Digital
VT-100 and Televideo terminals:

Data Type Inc.

2615 Miller Ave.
Mountain View, CA 94040
(415) 949-1053

Digital Engineering
630 Bercut Dr.
Sacramento, CA 95814
(916) 447-7600

Digital Equipment Corporation
129 Parker St.

Maynard, MA 01754

(617) 493-4885

ID Systems

4093 Leap Rd.
Hilliard, OH 43026
(614) 876-1595

Selanar Corporation
437-A Aldo Ave.
Santa Clara, CA 95050
(408) 727-2811

Visual Technology Inc. (VT-100
emulators)

540 Main St.

Tewksbury, MA 01876

(617) 851-5000

Manufacturers with mid-priced
graphics terminals ($10-20,000):

Advanced Electronics Design
440 Potrero Ave.

Sunnyvale, CA 94086

(408) 733-3555

Chromatics Inc. (68000-based
systems)

2558 Mountain Industrial Blvd.

Tucker, GA 30084

(404) 493-7000

Electro-Optical Information
Systems (low-priced image
processing)

710 Wilshire Blvd., Suite #501

Santa Monica, CA 90401

(213) 451-8566

Florida Computer Graphics
1000 Sand Pond Rd.

Lake Mary, FL 32746

(305) 321-3000

Intelligent Systems Corporation
225 Technology Park
Norcross, GA 30092

(404) 449-5961

Jupiter Systems
2126 Sixth St.
Berkeley, CA 94710
(415) 644-1024

Raster Technologies Inc.

9 Executive Park Dr.
North Billerica, MA 01862
(617) 667-8900

The very best in graphics (starting at
$300,000):

Evans & Sutherland (raster- and
vector-based systems)

580 Arapeen Dr.

Salt Lake City, UT 84108

lkonas (raster-based systems)
POB 20011
Raleigh, NC 27619

turers currently in the personal-
graphics market, Scion seems more
likely than Cambridge Graphics Lab
or Digital Graphics to lower prices
while raising densities.

The production of manuals and
technical reports is one of the best
uses for computer graphics. Larger
companies and newspapers already
use big computers for this. At least
one service already offers completely
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automated typesetting as an adjunct
to printing: Wordplay (in Los
Angeles) charges $6 to $8 an hour for
word processing and $0.10 to $0.50 a
page for output. In the future, books
will be easier to produce; the high
cost of typesetting (largely due to
retyping) will fall rapidly when the
customer can provide a disk. It is
usually far cheaper to reorganize text
than to retype it.

wwWw americanradiohistorvy com

Someone will synthesize a truly
common graphics control language, |
hope. (Several were represented at
the show, but no standards yet.) The
fall in memory prices will allow very-
high-density graphics machines in a
few years.

With the S-100/1EEE-696 bus now
adopted as a standard, familiar S-100
houses will bring out new graphics
boards. We will see 64K-byte memo-

Circle 220 on Inquiry card. e
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Actual Size
Unretouched Output

i B 1S

COLOR THAT PEAKS FOR ITSELF

EXPLORE THE WORLD OF COLOR OUTPUT WITH Dot Plot™ graphics, Auto Sheet Feed for single-
THE PRISM PRINTER™. When it comes to color sheet and letterhead applications, it's compan-

graphics, output quality used to be a function ion Cassette Feeder for high volume word-
of price. That is, until Integral Data Systems in- processing applications, special character sets,
troduced the revolutionary new Prism Printer. and more.
The modular design of the Prism Printer now All Prism Printers offer as standard features
allows you to upgrade by modular components, correspondence-quality output in a single pass
including the ability to produce brilliant color with our exclusive overlapping-dot Maisey
output at a fraction of the cost of any other Mode™, and dual-speed capability for high-
color printer /plotter available today. speed printing of 200 cps with our Sprint
Prism Printer “paints” in strong, vibrant colors  Mode™. In addition, we offer software packages
to help display the ups and downs of complex which enable you to print color graphics from
data quickly, point out changes, show trends, Apple II™ and the IBM™ Personal Computer.
and make your point unforgettable, because If you're looking for a new high in your output
color communicates. You can produce output quality, at a lower price than you thought possi-
quality such as you see in this beautiful ble, check out the Prism Printer now at

your local dealer. Color that peaks for
itself, from the innovator in imaging
technology, Integral Data Systems.

graphic representation of the ocean
floor made at Woods Hole Ocean-
ographic Institution.

And whether your output
reguires color or not, that’s only
one facet of Prism Printer’s up-
gradable flexibility. In addition to %

s
\?); Integral Data Systems, Inc.

A Whole New Spectrum of Imaging Ideas

Milford, New Hampshire 03055

Prism Color™, there are other A :
Telex: 953032

optional modules for virtually any = Toll-free 1 (800) 2581386
application you can think of — ’ s NH. Alaska and Hawaii, (603) 673-9100
PRISM PRINTER

www americanradiohietorv com &
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ry chips, and the new 16-bit micro-
processors will drop in price
drastically. I foresee at least one new
S-100 graphics board for $1500-$2000
rivaling the complete 9-board
Microangelo graphics system ($9175).
It'l] take a lot of small companies by
complete surprise.

New stand-alone graphics ter-
minals using the RS-232C interface at
lower prices (probably made-over
Zenith Z-19 terminals and such) and
several budget-priced (below
$20,000) complete computer-
animation systems will be unveiled
by next year’s show. The prices for
add-on color printer/copiers will fall
to consumer levels within two years.

Software is going to get much
faster. Rumors of a drop of two
orders of magnitude in processing
time have been floating about for a
while now. This software should
cause quite a flap at the next NCGA.
Such developments will be added into
personal graphics soon after they are
made public.

A CP/M-based picture-handling

standard should appear by spring,
with provisions for various terminals
and languages. At least one graphics-
handling chip, not designed for any
particular system or company, will
appear and make homebrew hay-
wires easier. (Since this article was
written, this appears to have hap-
pened with the NEC graphics-
handling chip.)

The Far Future (2-5 Years)

A standard for computer mail, text
only, will settle within two years. It
will use normal phone lines and
transmit at 300/1200 bps (bits per sec-
ond). The monochrome-mail graph-
ics standard should follow. It may
look suspiciously like current fac-
simile. Provisions will be made for
television display; at least one TV
manufacturer will announce the ter-
minal, TV, frame grabber, VTR,
graphics generator, and electronic-
mail machine all-in-one console soon
thereafter. A color-mail standard
may have to wait a new TV standard,
or one of the videotex standards

could be adopted as a color-mail stan-
dard.

It is my fervent hope (but not
prediction) that a higher-density
television standard can be reached
within the next five years. Movies,
graphics, and electronic mail would
benefit from mass acceptance of a
dense display. The biggest problem is
the same as for current color TV:
compatibility. Just as all black-and-
white TVs had to receive color broad-
casts, the argument will be made that
a current-day set should be able to
receive the new standard. Unfor-
tunately, this would mean another
generation of lousy sound and
abysmal images.

Not more than five years hence, the
home-computer animation machine
will be the typewriter of the amateur
moviemaker. Script and cartoon will
be made on your home computer,
saved on your home VIR, and then
sent off to your local cablecaster.
More than anything before, home
computers point a way toward
greater individual artistry.®

Calirnia

Computer City/Brea 714/996-0800
Computer Cily/Santa Ana 714/549-7749
Computertand/Almaden 408/267-2182
Computertand/Belmont 415/595-4232
Computert and/Buringame 415/348-7731
Computertand/Fremont 415/794-9311
CompulerLand/Glendale 213/246-2453
ComputerLand/Hayward 415/538-8080
Computestand/Newport Beach 714/975-0953
Computert and/Pasadena 213/449-3205
ComputerLand/Redding 916/241-7922
Computertand/Sacramento 916/920-8981
ComputerLand/San Diego 714/560-9912
ComputerLand/San Diego North 714/434-7001
ComputerLand/San Fernando Valley 213/716-7714
ComputerLand/San Francisco-Financial 415/546-1592
ComputerLand/San Francisco-Markel Street
415/864-8080
ComputerLand/San Francisco-Van Ness 415/673-6640
ComputesLand/Sonoma 707/528-1775
ComputerLand/South Bay 213/371-7144
ComputerLand /Stockton 209/473- 1241
ComputerLand/Thousand Daks 805/495-3554
ComputerLand/Veniura 805/656-7711
CompulerL and/West Covina 213/960-6351
ComputerLand /Wesi Los Angeles 213/559-3353
Computer Plaza/Santa Barbara 805/687-9391
Gateway Computer Center/Cerritos 213/865-4444
Gateway Computer Center/Huntmgion Beach
714/895-3931
Connecticul

ComputerLand/Danbury 203/748-2300
ComputerLand/Fawhield 203/255-9252
ComputerLand/Hart10rd 203/561- 1446
CompuieiLand/New Haven 203/288-5162
Computertand/Stamiord 203/964- 1224
Ostawars

ComputerLand/New Casile County 302/738-9656
Georgla

ComputesLand/Atianta 404/237-0102
ComputerLand/Smyrna 404/577-2449
linols

ComputerLand/Arhington Heights 312/870-7500
ComputerLand/Champaign 217/359-0835
Computert and/Downers Grove 312/964-7762
Computestand/Johet 815/741-3303
ComputerLand/Lake County 312/949- 1300
Computert and/Napervilie 312/369-3511
ComputerL and/Nies 312/967- 1714
ComputerLand /Northbrook 312/272-4703
ComputerLand/Oak Lawn 312/422-8080
ComputerLand/Peona 309/688-6252
ComputesLand /Schaumburg 312/843-7740
Main Street Computer Co /Decater 217/429-5505
indisna

ComputerLand/Merniivile 219/769-8020

The Context MBA is available now at:

The Computer Room/South Bend 219/277-1600
Generat Microcomputer /South Bend 219/277-4972
lowa o
CompulerLand/Des Momes 515/270-8400
Kansas

Computertand/L awrence 913/841-4611
CompulterLand/L eawood 913/341-5335
Computertand/Overland Park 913/492-8882
ComputerLand/Topeka 913/267-6530

Maing

ComputerLand/Postland 207/774-1308
Massachusetts

CompulerLand /Boston I 617/482-6033
Michigan

ComputerLand/Ann Arbor 313/973-7075
CompulerLand/Grosse Poinle 313/772-6540
CompulerLand/Southtield 313/356-8111
Compuler Mari/Ann Arboi 313/665-4453
Computer Mart/Flim 313/234-0161

Computer Mart/Kalamazoo 61673291000
Computer Mart/L ansing 517/351-1777
Computer Mart/Livoma 313/540-3928
Computer Mart/Tr-Cities 517/790-1360
Computer Mart/Troy 313/649-0910

The Computer Room/Grand Rapids 616/949-2802
The Computer Room /Kalamaz00 616/343-4634

Computerk and/Bloominglon 612/884- 1474
ComputerLand/Hopkins 612/933-8822
Computest and/Minneapalis 612/333-3151
Misseuri

ComputerLand/Gladsione B16/436-3737
ComputerLand/Independence 816/461 6502
Computert and/St Joseph 816/364-4498
Computert. and/Wesi County 314/227-8088
Nebrasks

Abacus Inc /Omaha 402/345-6020
ComputerLand/Omaha 402/391-6716
New

ComputesLand/Nashwa 603/889-5238
Now Jarsey

Computestand/Cherry Hill 609/785-5900
ComputerLand/Motristown 201/539-4077
ComputerLand/Princeton 609/882- 1400
New York

ASD Oftice Systems/Poughkeepsie 914/473-9400
ComputerLand/Nassau Counly 516/742-2262
ComputerLand/New Yoik City 212/840-3223
Computertand/Sultotk Counly 516/499-4484
ComputesLand/White Plains 914/328-0144

Datel Systems/New York 212/921-0110
FutureData/New York 212/732-3905

Moiris Decision Systems/New York 212/742-9550

Norih Corolina
ComputerLand/Durham 919/493-5402
Ohie

Micro Center /Columbus 614/481-8041

Oregen

ComputerLand/Muiltnomah Counly 503/295-1928
CompulerLand/Salem 503/371-7070
Compulertand/Portiand 503/620-6170
Peansylvania

ComputerLand/Oresher 215/542-8835
ComputerLand/Harnsburg 717/763-1116
ComputerLand/Letigh Valley-Alientown 215/776-0202
ComputerL and/Paoli 21572960210
ComputesLand/Philadeiphia

Tonnesses

ComputerLand/Knoxvitle 615/693-8225
Toxas

Computer Concepts/Beaumont 713/892-3992
Computertand/Dalias 214/363-2223
Computertand/Fort Worth 817/282-7114
ComputerLand/Houston Bay Area 713/488-8153
ComputerLand/North Daltas 214/235-1285
ComputerLand/San Antonio 5127654-4886
ComputerLand/Southwest Houslon 713/977-0009
ComputerLand/Tyler 214/581-7000

Computerl and/Houston Westwood 713/270-1200
The Right Stull/Austin §12/454-8721

Utsh

Personat Business Computers/Cedar City 801/586-2648
Personat Business Computers/Sait Lake City

Virginia
ComputerL and/Chartotiesville 804/973-5701
Computert and/Richmond 804/741-3502
Compulertand/Tyson's Corner 703/833-0424
ComputerLand /Woodbridge 703/491-4151
Washingten

il Bsdevse 206/746-2070
nd/Federa) Way 206/838-3363
ComputerLand/Lynnwood 206/774-6993
ComputerLand/Renton 2067271-8585
ComputerLand/Seattle 206/223-1075
Computert and/Tacoma 206/383-4351
ComputerLand/Vancouver 206/635-1540
Washingten. 0C

ComputerLand /Washington. DC 202/835-2200
Wisconsin

CompulerLand/Madison East 608/273-2020
ComputerLand /Miwaukee 414/466-8990
Canats

Computer Mart/Windsor 519/966-5757
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The Context MBA is a remarkable new software
package that transforms the IBM Personal Computer
into a powerful management tool. C-MBA combines
spreadsheet, graphics, word processing, database and
communications functions in one totally integrated
program.

C-MBA was developed specifically for managers,
not computer experts. Because it’s easy to learn and
use, you can produce results in hours that used to
take days or even weeks.

Helps Managers Review, Analyze and Report

Review Information: Tie into your company’s
computer, a financial information service, electronic
mail network or virtually any other computer system.
C-MBA saves information and lets you retrieve, exam-
ine, edit or print it with a few keystrokes.

Analyze Alternatives: Use the electronic spread-
sheet to create realistic business models simply and
easily. With the drudgery removed you can work the
problem to the best solution instead of to the point of
exhaustion.

Report Results: Compose, edit and print reports,
letters and business graphs. Make revisions yourself,
faster than you can explain them to your secretary.
Because C-MBA is an integrated system, it's easy to
incorporate data from your spreadsheets into your text.

IBM is a trade mark of IBM* Version 1 of the C-MBA will not
include communications. Version 1 owners will receive a free
upgrade to version 2 which will include communications. The
MBA is currently available for the IBM Personal Computer and
requires two disk drives and 256k of memory. Versions for other
second generation personal computers are under development.
©COPYRIGHT 1982 CMS. INC.

Circle 126 on inquiry card.

The Context MBA turns the
IBM Personal Computer into a powerful
: T management tool.

C-MBA Integrates Five Powerful Functions

Modeling: Create a giant spreadsheet of figures
and text. Change one number and every effected fig-
ure is recalculated. Search or sort models to quickly
find the information you want.

Business Graphs: Build pie, high/low, bar, line,
area and scatter graphs of data in your spreadsheet
using simple graphing commands. Thanks to C-MBA'’s
unique design, graphs change automatically as you
update the spreadsheet.

Word Processing: C-MBA's executive word proc-
essor makes concisely edited reports easy to prepare.
A few keystrokes let you automatically insert tables of
numbers or graphs from your spreadsheet anywhere
in your report.

Database: A vast electronic library makes storing
and finding information easy and natural.

Communications: C-MBA includes a data com-
munications and conversion function which allows
information from mainframe computers to be used in
your models or databases. You can even use C-MBA
for electronic mail*

The C-MBA is sold only by selected computer
retailers who have completed special training courses
to help managers get the most from-the program. And
C-MBA features exceptionally clear, highly detailed
cdlocumentation.

Context Management Systems
Management Software for Personal Computers
23864 Hawthorne Boulevard

Torrance, CA 90505

(213) 378-8277

Telex: 181149 WEST LSA

SOURCE ID TCA 442
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2%

16K RAM KITS......13.95

Set of 8 NEC 4116 200 ns Guaranteed one year

DISKETTES

ALPHA DISKS....... RPN 21.95
Single sided. certified Double Density 40 Tracks.
wiih Hub-ring Box of 10. Guaranteed one year

VERBATIM DATALIFE

MD 525-01. 10. 16 26.50
MD 550-01. 10, 16 44 50
MD 557-01. 10. 16 45.60
MD 577-01, 10. 16 34 80
FD 32 or 34-9000 36.00
FD 32 or 34-8000 45.60
FO 344001 48 60
DISKETTE STORAGE

5% * PLASTIC LIBRARY CASE 250
8'" PLASTIC LIBRARY CASE 3.50

PLASTIC STORAGE BINDER w/ inserts. 9 95

PROTECTOR 5% "' (S0 Disk Capacily). 21.95
PROTECTOR 8°* (50 Disk Capacity) 24 95
DISK BANK 5% 595
DISK BANK 8 695
NEC PERSONAL
COMPUTERS

Call Alpha Byte for our low NEC prices

ALTOS COMPUTER
SYSTEMS

Call Aipha Byle lor our low Allos prices.

ATARI COMPUTERS

SIGNALMAN MODEM . 85.00
ATARI 800 .659.00
ATARI 400 (16K). SCALL
ATARI 810 DISK DRIVE 445.00
ATARI 850 INTERFACE. 169.00
ATARI 410 PROGRAM RECORDER. ... .75.00
EPSON CABLE 35.00
MEMORY MODULE (16K) 89.95
JOYSTICK CONTROLLER . 10.00
PADDLE CONTROLLERS. 1995
STAR RAIDERS 35.00
MISSILE COMMANO. 35.00
ASTERIO0S. 3500
PACMAN 35.00
CENTIPEDE 35.00
INTEC PERIPHERALS

RAM MODULES

48K FOR ATARI 400 199.00
32K FOR ATAR! 800. 85.00
PRINTERS

RIBBONS FOR MX-80. 8.95
RIBBONS FOR MX-100 .24.00
C-1TOH F-10 40 CPS PARALLEL .....1390.00
C:1TOH F-10 40 CPS SERIAL. 1390.00
C-ITOH PROWRITER PARALLEL. 480.00
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C-ITOH PROWRITER SERIAL

EPSON MX-80 W/GRAFTRAX PLUS.
CPSDN MX-80 F/T W/GRAFTRAX PLUSSCALL
EPSON MX-100 W/GRAPHTRAX PLUS $CALL

EPSON GRAFTRAX PLUS

COMREX CR-1 PARALLEL

COMREX CR-1 SERIAL

COMREX TRACTOR FEED

1DS PRISM 80

1DS PRISM 80 W/ COLOR/QPTIONS

Our “almost wholesale”
just got

Take an additional 2% off

$90.00
SCALL

60 00
.839.00
859.00
109.00
859.00
1599 00

IDS PRISM 132 W/ COLOR/OPTIONS 1799 00

NEC 8023A.

NEC SPINWRITER 3530 P RO
NEC SPINWRITER 7710 S RO
NEC SPINWRITER 7730 P RO
NEC SPINWRITER 7700 D SELLUM
NEC SPINWRITER 3500 SELLUM.
DKIDATA MICROLINE 80
OKIDATA MICROLINE 82A
OKIDATA MICROLINE 83A
OKIDATA MICRDLINE 84
OKIGRAPH 82

OKIGRAPH 83

MICROBUFFER IN-LINE 32K
MICROBUFFER IN-LINE 64K

485.00
1995 00
2545.00
2545 00
2795 00
2295.00
389.00
460 00
700 00
1170 00
49 95
49 95
299 00

349 00

MICROBUFFER 64K EXPANSION MOD 179 00

CORVUS

FOR S-100, APPLE OR TRS-80

MOD {, tHl

Controller,Case/P S .Operating System.A & T

5 MEGABYTES

10 MEGABYTES

20 MEGABYTES
MIRROR BACK-UP
THE CUSTOM APPLE

BOOKS

THE CUSTOM TRS-80

2755 00
3699 00
4299.00
700 00
24 95

.24.95

MICROSOFT BASIC FASTER & BETTER .24 95

CUSTOM /D MACHINE LANGUAGE. ..

.24.95

APPLE HARDWARE

APPLEMATE DRIVE

SUPER CLOCK I ..

VERSA WRITER DIGITIZER.
ABT APPLE KEYPAO.
SOFTCARD PREMIUM SYSTEM
MICROSOFT 2-80 SOFTCARD
MICROSOFT RAMCARD

VIDEX 80x24 VIOEO CARO
VIDEX KEYBOARD ENHANCER H
VIDEX ENHANCER REV 0-6
VIDEX FUNCTION STRIP

287.00
129.00
.259.00
119.00
$79.00
.260 00
125 00
260.00
129 00

99.00

74.00

M & R SUPERTERM 80x24 VIOEO BO. 315 00

APPLE COOLING FAN.

1/6 JOYSTICK

T/G PADDLE

T/G SELECT-A-PORT

VERSA E-Z PORT.

MICRO SCi A2 W/CONTROLLER.
MICRD SCt A2 W/0 CONTROLLER.
MICRO SCi A40 W/CONTROLLER

MICAQ SCi A40 W/0 CONTROLLER.

MICRO SCI A70 W/CONTROLLER...

MICAQ SCI A70 W/D CONTROLLER..

44 95
44.95
.29 95
54.95
2195
510 00
419 00
.479 00

..409.00
...629.00

.549 00

THE MILL-PASCAL SPEED UP .270 00
PROMETHEUS VERSACARD 180 00
LAZAR LOWER CASE + 59.00
MICRDBUFFER 11} 16K W/GRAPHICS .259.00
MICROBUFFER Iif 32K W/GRAPHICS.. .299.00
SUPERFAN 11 .62.00
RANA CONTROLLER 114 00
RANA DRIVES .360.00
SNAPSHOT 119.00
GRAPPLER + 145 00
7710A ASYNCHRON SER INTERFACE.149.00
7712A SYNCHRON SER. INTERFACE. 159.00
7742A CALENDAR CLOCK 99 00
7728A CENTRONICS INTERFACE 105.00
APPLE VISION 80-80 COL CARD .329.00
APPLE 8'* DISK ORIVE CONTROLLER ..549.00
HAYES MICROMODEM 289 00
MONITORS

AMBER 12" 179.00
NEC 12°" GREEN MONITOR 179 00
NEC 12 * COLOR MONITOR 399 00
SANYOD 12" MONITOR (B & W) 249 00
SANYQ 12" MONITOR (GREEN) 269 00
SANYO 13' COLOR MONITOR 469 00

ZENITH 127" HI RES GREEN MONITOR.124.00

AMDEK COLOR | 365.00
AMDEK RGB COLOR I 859 00
AMDEK RGB INTERFACE 169 00
COMREX 12" GREEN MONITOR 165 00
MOUNTAIN
HARDWARE

CPS MULTIFUNCTION BOARD 199 00
ROMPLUS W/ KEYBOARD FILTER.. . .179.00
RDMPLUS W/0 KEYBOARD FILTER . .130.00
KEYBOARD FILTER ROM 49.00
COPYROM. 49.00
MUSIC SYSTEM 369.00
ROMWRITER. 139.00
APPLE CLOCK 252.00
A/D + D/A. 299 00
EXPANSION CHASSIS 580.00
RAMPLUS 32K 149,00

S-100 HARDWARE

Alpha Byte is your new S-100 head-
quarters! We've expanded our line of
S-100-compatible hardware. Here's just a
few of the lines we carry

CALIFORNIA
COMPUTER SYSTEMS

2200A MAINFRAME 459 00
2065C 64K DYNAMIC RAM $39.00
2422 01SK CONT & CP/M* 359 00
2710 4 SERIAL 1/0 279.00
2718 2 SERIAL / 2 PARALLEL t/0 269.00
2720 4 PARLLEL 170 199 00
2810 2-80 CPU 259 00

QT COMPUTER PRODUCTS

18 SLOT M/F W/P S 430.00
12 SLOT M/F W/CUTOUTS FOR 2-5%"500.00
12 SLOT M/F W/CUTOUTS FOR 2-8"*.600.00
8 SLOT M/F W/CUTOUTS FOR 2-8'" 550 00
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m ourlisted prices, until December 24.

STATIC MEMORY SYSTEMS
"LAST MEMDRY"* BDARD 64K. 500 00
“'LASTING MEMORY' PROM PRDG.....299 00

ADVANCED MICRODIGITAL

SINGLE S-100 BOARD
COMPUTER

SUPEROUAD 1 ASYNCHRONOUS 724.00
SUPERQUAD 2 SYNCHRONOUS 745.00
COMREX

THE TIMEPIECE™ S-100 CLOCK. 125 00
SIERRA
COMPUTER PRODUCTS
S-100 PROM PRDGRAMMER A/T.._ . .240.00
S:100 PROM PROGRAMMER KIT 195 00

§-100 PROTOTYPE MODULE SEM1 KiT.. .90 00

Other S-100 manutacturers include Mountain
Hardware, Cromemco. SSM. Compupro. with
more being added Waich lor our December ad
for Chrisimas specials. If you don’t see f here.
call us — we’ll get il at our every-day low prices

MODEMS

NOVATION CAT ACOUSTICS MODEM....135.00
NOVATION D-CAT DIRECT CONNECT... 156 00
NOVATION AUTO-CAT AUTO ANS.. ....219.00
NOVATION APPLE-CAT (300 Baud).... .310.00
NOVATION APPLE-CAT (1200 Baud) .. .605 00
UDS 103 LP DIRECT CDNNECT 175.00
UDS 103 JLP AUTO ANS 209.00
HAYES 100 MODEM (S-100). .325.00
HAYES SMART MODEM (300 BAUD).. .227.00

HAYES SMART MOOEM (1200 BAUD) .540.00

HAYES CHRONOGRAPH 199.00
LEXICON LEX-11 MODEM 109.00
SIGNALMAN MOOEM W /RS-232C . . 8500
TERMINALS

TELEVIDED 910. 639.00
TELEVIDED 912C. 745.00
TELEVIDED 920C 830.00
TELEVIDEO 950C. 995.00
ADDS-VIEWPOINT. 599.00
HAZELTINE ESPRIT 510 00
VISUAL-50 GREEN. 690.00
TRS-80 MOD |
HARDWARE

PERCOM DATA SEPARATOR 27 00
PERCOM DOUBLER Il W /DOS 3.4.. 159.00
TANDON 80 TRK OISC DRIVE W/P.S. 345 00
TANDON 40 TRK OISK ORIVE W/P S 289.00
LNW DOUBLER W/DOSPLUS 3.3 . 138.00
LNW 5/8 DOUBLER W/00SPLUS 3.4...171 00
MOD i1t ORIVE KIT W /ORIVES 875 00

IBM DISK DRIVES

Alpha Byle's add-on drive kits for the IBM-PC —
each kit includes installation instructions

1 Tandon TM100-1 Single head 40 trk.195 00
1 Tandon TM100-2 Double head 40 Irk269.00

Circle 18 on inquiry card.
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IBM HARDWARE

SEATTLE 64K RAM + 370 00
OUADBDARD 64K 464 00
64K MEMORY UPGRADE 80 00

ALPHA BYTE IBM MEMORY
EXPANSION BOARDS

256K W /RS-232C 349 00
256K W /RS-232C & SUPERCALC 529 00
512K W /RS-232C 589 00
S12K W /RS-232C & SUPERCALC 749 00
HARD DISK

DRIVE SPECIAL

5% Winchester. cabinel. P.S coniroller.

assembled and 1ested Allaches 10 your 2-80 CPU
system n minules Runs on Norihstar, Heaih/
Zenrih, TRS-80 Mod i, Apple w/ CP/M* _ CCS
and others Hardware musi be Z-80 /CFM*

sysiem The selt 9 ar-
taches to your CP/M* sysiem 6-month warran-
ly Na eftect on your preseni floppy disk sysiem
includes all cables and nstallalion insiructions

10 MEGABYTES 2370 00
20 MEGABYTES 3180 00
ISOLATORS

1501 3-SOCKET 5395
150-2 6-SOCKET 53 95
BARE DRIVES

TANDON 5% INCH

100-1 SINGLE HEAD 40 TRK 195 00
100-2 DUAL HEAD 40 TRK 269 00
100-3 SINGLE HEAD 80 TRK 250 00
100-4 DUAL HEAD 80 TRK 369 00

TANDON THINLINE 8 INCH

848-1 SINGLE SIDE 379.00
848-2 DUAL SIDE 490.00
MICRO PRO

APPLE CP/IM*

WORDSTAR" 199.00
SUPERSORT" 109.00
MAILMERGE* 1 .60.00
OATASTAR"t 162.00
SPELLSTAR"t 109 00
CALCSTAR"t 109.00
MICROSOFT

APPLE

FORTRAN® 150 00
BASIC COMPILER® 315.00
coBsoL® 550.00
2-80 SOFTCARO 299.00
RAMCARO 139 00
TYPING TUTOR 17.95
OLYMPIC DECATHLON .24 95
TASC APPLESOFT COMPILER 145 00
IBM SOFTWARE

PEACHTREE SERIES 4 269 00
VOLKSWRITER 145.00
WRITE ON 90 00
EASYWRITER 11 247 00
HOME ACCOUNTANT + 105.00
VISICALC / 256K 189.00
WORDSTAR .285.00
MAILMERGE 79 00
Call tor addiional IBM soltware prices
APPLE SOFTWARE
MAGIC WINDOW .79 00
MAGIC SPELL 59.00
BASIC MAILER 59 00
0B MASTER 169 00
0B MASTER UTILITY PACK .69.00
DATA CAPTURE 4.0/80 .59.95
PFS GRAPH 89.95

PFS (NEW) PERSONAL FILING SYSTEM.85 00

PFS REPORT 79 00
Z-TERM* 89.95
Z-TERM PRO* 129.95
ASCII EXPRESS 63.95
EASY WRITER-PRD 199.00
EASY MAILER-PRO .79.00
EXPEDITER Il APPLESOFT COMPILER. . 7395
A-STAT COMP STATISTICS PKG 129 00

Circle 18 on Iinquliry card.

SUPER TEXT 1 129 00
LISA 25 59 95
TRANSCEND I 115 00
PEACHTREE SERIES 4740 269 00
SCREENWRITER 1l 99 00
DICTIONARY 79 00
CONTINENTAL SOFTWARE
G/L 199 00
A/R 199 00
A/P 199 00
PAYROLL 199 00
PROPERTY MGMT 399 00
THE HOME ACCOUNTANT 59 95
FIRST CLASS MAIL 55 00
VISICORP

DESKTOP PLAN Il 189 00
VISIPLOT 158 00
VISITRENO/VISIPLOT 229 00
VISIOEX 189 0G
VISITERM 7900

FRANKLIN ACE
1000

RANA DISK DRIVE.

1595.00
449.00

RANA DRIVE
CONT. CARD

— kA1

C.ITOH 8510
PRINTER................ S—— X1

VISICALC
VISIFILES

189.00
189 00

CP/IM® SOFTWARE

We carry CP/M*  soflware  all popular disk
formats Call for avaabily and price

THE WORD-SPELL CHECK 69 00
d BASE II. 429.00
SUPER CALC 189 00
SPELLGUARD 230.00
P& TCP/M* MOD I TRS-80 175 00
COMMX TERMINAL PROG 82 50
C BASIC 2 96 00
PASCAL Z 349 00
PASCAL MT+ 439 00
PASCAL/M 20500
SYSTEM PLUS-

G/L.A/R.A/P.P/R. 1799 00
CONDOR | 579.00
CONDOR 11 849 00
DIGITAL RESEARCH
MAC 89 00
SID 69 00
81D 97.00
PL/ 1-80 439.00
SUPERSOFT
DIAGNOSTIC | 69 00
DIAGNOSTIC I 89 00
‘C’COMPILER 179 00
UTILITIES 59 00
UTILITIES 0 59 00
RATFOR 89 00
FORTRAN 239 00
MICROPRO
WORDSTAR 285 00
SUPERSORT 160 00
MAILMERGE 95 00
DATASTAR 220 00
SPELLSTAR 150 00
CALCSTAR 195 00
MICROSOFT
BASIC 80 24900
BASIC COMPILER 299 00
FORTRAN 80 359 00
COBOL 80 419 00
MACRD 80 185.00

CP/M ss a reg Irademark of Digilal Research

mu MATH/mu SIMP 200 00

mu LISP/mu STAR 165 00
TRS-80 GAMES

INVADERS FROM SPACE 17 95
PINBALL 17.95
VISSILE ATTACK 18 95
STAR FIGHTER 24.95
SCARFMAN 1795
TRS-80 SOFTWARE
NEWDOS/B0 2 0 MOD 1.1 139.00
tAZY WRITER MOD I II 165 00

PROSOFT NEWSCRIPT MOO | 1l w/tabels99 00

SPECIAL OELIVERY MOD 111l 119 00
# TRA SPECIAL OELIVERY MOD 1 11l 199 00
TRACKCESS MOD 1 24 95
GMNITERM SMART TERM MOD 1.1t 89 95

WICROSOFT BASIC COMP FOR MO0 I 165 00
LODS 51 MOO 1.1 119.00

O

MICROBUFFER 32K....299.00

NEC 12" GREEN
MONITOR............cucceennee. ..200.00

VERBATIM DISKS...........45.00
LIBRARY CASE.........ccceee.. 5.00

$3503"
Now $2352

APPLE GAMES
PERSONAL SOFTWARE

CHECKER KING. 21.95
GAMMON GAMBLER 21.95
MONTY PLAYS MONOPOLY 29.95
BRODERBUND

GALAXY WAR 20.95
ALIEN TYPHOON 20.95
APPLE PANIC. 23.61
MIDNIGHT MAGIC 2726
SPACE OUARKS. 24.95

AUTOMATED SIMULATIONS

INVASION ORION .20.95
STAR WARRIOR . 3135
TUES. MORNING OUARTERBACK. 25.95
CRUSH,CRUMBLE AND CHOMP. .24.95
THE DRAGON'S EYE 20.95
TEMPLE OF APSHAI .31.35
HELLFIRE WARRIOR 31.35
RESCUE AT RIGEL. 23.36
MUSE SOFTWARE

ROBOT WARS 32.95
THREE MILE ISLAND 31.61
ABM. 19.46
GLOBAL WAR. 20,95

CASTLE WOLFENSTEIN. ...

ON-LINE SYSTEMS
WIZARD AND PRINCES.
MISSILE DEFENSE
SABOTAGE.........
SOFT PORN ADVENTURE........
THRESHOLD.

JAW BREAKER.

CROSSFIRE.

TIME ZONE.

H/R FOOTBALL

H/R CRIBBAGE

PEGASUS 1l

SIRIUS SOFTWAR
SPACE EGGS R
GORGON.

SNEAKERS

EPOCK.

BEER RUN.

HADRON

PULSAR Il

EDU-WARE

PERCEPTION PKG.
COMPU-READ .
COMPU-MATH ARITHMETIC.
COMPU-MATH FRACTIONS.
COMPU-MATH. DECIMALS
COMPU-SPELL (RED DATA DISK).

COMPU-SPELL DATA DISKS 4-8. ea .

MORE GREAT APPLE
GAMES

COMPUTER OUARTERBACK
TORPEDO FIRE

THE SHATTERED ALLIANCE.
POOL 1.5

ULTIMA

RASTER BLASTER.

FLIGHT SIMULATOR... :
INTERNATIONAL GRAND PRIX...
SARGON 1.

SHUFFLE BOARD

FIREBIRD.

SNACK ATTACK

THIEF

RDACH HOTEL

JABBERTALKY

THE WARP FACTOR.

COSMO MISSION.

WIZARDRY

Z0RK 1

Z0RK Il

DEADLINE

.23.36

.21.26
21.26

..20.95
..23.36

31.16

.23.36

.24.95
77.96
32.95

.20.95

.23.36

23.36

3116
.23.36

27.26
.23.36

.29.95
.23.36

19.95

.24.95

.39.95
34.95

.34.95
..24.95

17.95

3116

.49.95
.49.95

271.26

3116
.23.36
.26.61

25.95

.28.95

29.95
24.95
23.36
24 95

.21.26

24.95

.31.16
.23.36
.37.95

28.00
28.00

.39 00

Call our Modem line for

weekly specials.

PUTER

To order or for information call

(213) 706-0333

Modem order line: (213)883-8976

We guarantee everything we sell for 30 days — no returns after 30 days. Defective software
will be replaced free, but all other software returns are subject to 15% restocking fee and

must be accompanied by RMA slip. No returns on game software. unless defective.

We accept VISA and MasterCard on all orders; COD orders, up to $300.

Shipping charges: $3 for all prepaid orders, actual shipping charges for non- prepaids; $3
for COD orders under 25lbs. ($6 for over) plus a $4 surcharge; add 15% for foreign, FPO
and APQ orders. Calif. add 6% sales tax, L.A. County add 6¥:%.

Prices quoted are for stock on hand and are subject to change without notice.

31245 LA BAYA DRIVE, WESTLAKE VILLAGE, CALIFORNIA 91362
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Peter Sgrensen
c/o0 Cinefex
POB 20027

Riverside, CA 92516

“It will remind you of something
you have never seen before!” is what
everyone working on Tron says with
a mischievous twinkle in the eye. Ob-
viously, the statement is an in-joke of
sorts. But in spite of the fact that it
seems to describe an impossibility,
there is some truth to it. The visual
pyrotechnics in Tron have been used
only briefly before in features—spec-
tacular effects developed by the same
visual physicists whose laboratory
has been that of contemporary televi-
sion commercial design and produc-
tion. Thanks to them, every person in
the world with access to a television
set is a connoisseur of sophisticated
motion graphics techniques. But

About the Author

Peter Sgrensen is u Los Angeles-based com-
puter graphics consultant who has designed
and directed special effects for film and video.
He is currently designing computer scene
simulation for a French science-fiction movie.

This article is excerpted from a longer work
published in Cinefex, POB 20027, Riverside,
CA 92516. We'd like to thank its editor and
publisher, Don Shay, for making it available to
us.

Triple-I's glistening representation of the
master control program’s exterior.

www americanradiohistorv com

before Tron, only scant examples of
these techniques had found their way
into the cinema.

With the current rage in video
games and home computers, Tron is a
timely fantasy. Inspired and guided
by writer-director Steven Lisberger,
the plot revolves around the premise
that a separate universe exists in the
software of computers which is
parallel to our own space-time. The
story concerns the life-and-death
adventures of a master programmer
and video game champ named Flynn
(Jeff Bridges), who gets transferred in-
to that alien electronic world and
must discover a way out. The soft-
ware environment is populated by en-
tities that are the alter egos of ““users”
in the real world, including Alan
Bradley (Bruce Boxleitner) whose
program’s name is TRON—mightiest
of the electronic warriors—and the
unscrupulous Dillinger (David
Warner), whose surrogate is the evil
Sark. The software characters are all
aglow with electricity that courses
through the patterns of circuitry on
their costumes. They drive or fly
many kinds of vehicles which have
also been programmed into the com-
puter—some of which were originally
intended for video game use, such as
speeding light-cycles, battle tanks,
and flying antigravity Recognizers.
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Flynn puts these all to good use at
various times as he is pursued and
hunted by the enemy. Eventually,
Flynn and Tron take a solar sailer,
flying on a beam of light, with the
ever-nasty Sark close on their heels in
his gigantic, levitating aircraft car-
rier. Their goal is to get to the Master
Control Program—or MCP —the ulti-
mate villain in the film, in order to
make it release Flynn back into the
real world.

For the special effects industry,
Tron is a double-barreled break-
through in that it makes use of two
very exciting new tools for the special
effects kit—computer generated im-
agery and back-it, enhanced live-
action. Because of this, there seems
little doubt that Tron is destined to
take a prominent place in the
Hollywooed history books, marking
the beginning of a new era, par-
ticularly with respect to its computer
generated imagery—or CGI. No
doubt, later on in this decade we will
look back on the achievements of
Tron’s electronic imagery as
primitive, pioneering efforts. But
while these new imaging techniques
are in some ways rough around the
edges, they are the kinds of pioneer-
ing breakthroughs that open up new
worlds, and against which subse-
quent efforts are measured.

"I think,” said Harrison Ellenshaw,
“that Tron will do for the computer
graphics industry what Star Wars did
for motion control.” Ellenshaw is the
associate producer on the picture and
cosupervisor of special effects. “The
number one thing that appealed to me
coming on the film is that it's an
original, and it's unique, and it's not a
copy. Four out of five films in
Hollywood are copies of something
else.” Supervisor of effects Richard
W. Taylor, whose personal touch can
be seen throughout Tron's electronic
world, reinforced and elaborated fur-
ther. “There has never been a film
that's used this particular collage of
technologies. This film really runs the
gamut of techniques because we're ac-
tually combining two opposites, in
that, on the one hand, the computer
simulation is an extremely new
technology and is replacing very
labor-intensive types of work, and on

50 November 1982 © BYTE Publications Inc

the other hand we are doing the back-
lit compositing of the actors, which
involves handpainting of hundreds of
thousands of cels and as many as 40
hand-flopped passes under the anima-
tion cameras per scene.”

Everybody working on the film has
voiced the opinion that the credit for
this movie goes to Steven Lisberg-
er—"an energy ball,” as one person
put it. They also point out that he
persisted with Tron despite the
customary proclamations that it
could never be done. That Walt
Disney Productions’ new manage-
ment perceived the possibilities and
put up $17 million for the film is no
accident, because the studio has been
aware for quite a while that it was
time to get back into the pioneering
spirit—and this is a pioneering
movie.

. . .if you design for
the computer,
sometimes you limit
your contribution.”

“l spent about two years doing
research on the story, and there were
an incredible number of drafts. One
of the most difficult things about
writing Tron was the fact that it was a
totally alien environment, where
whatever ideas one wanted to gener-
ate one had to think up from scratch.
When you've got a fantasy world,
you find that it's incredibly exciting
to be able to invent everything; but
after awhile it can almost become an
overwhelming task when you realize
that every single aspect of the en-
vironment has to be generated. But I
was really intrigued with the duality
of the two worlds in the film. There’s
the real world where the ‘users’ live,
and there’s the theater of the elec-
tronic world. The whole concept is
based upon the idea that for each one
of us there exists a body of informa-
tion in the electronic dimension.
Whether you're in there through your
driver’s license, or whether you're in
there because you're writing elabo-
rate computer programs, somewhere
in there is you—on the other side.

www americanradiohistorv com

And the notion is that the two entities
want to communicate and be in touch
with each other. But that's not always
the way computers are designed.
They can sometimes be more oriented
towards a dictatorship, where you
can’t reach your information unless
you go through some master control
program who decides when you can
intercommunicate with the electronic
world.

"I explored just about every way to
do the film that you could think
of—video composition, bluescreen.
We storyboarded the film many times
and eventually arrived at the tech-
niques we're using. It was always our
intention to take advantage of the
computer scene simulation capabili-
ties, and I had kept abreast of ad-
vances in that area for two or three
years prior to the writing of the pic-
ture. The whole idea was not to go to
the computer companies and say: ‘We
want you—if youre so good with
your computers—to generate a dog
for us. Can you do that? Well, of
course, they can’t. But we did know
what they could generate. And the
whole notion is that the things they
do—the high-tech vehicles, props and
landscapes that theyre capable of
putting out—lend themselves perfect-
ly to our video-game land.

“The thing that’s interesting to me
is that the whole notion of computers
has been incredibly barren of any
visuals. I consider myself a visual per-
son, and it was amazing to me that
it's so literary and so filled with
numbers. The first instance that I saw
of high technology starting to orient
itself to a visual side was through
computer games—which is a perfect
marriage. Computer games sort of
create a bridge for people to ap-
preciate the other capabilities of com-
puters.”

Although this film is very much the
personal expression of Steven
Lisberger’s vision, nevertheless, the
stylization and designing of the ef-
fects, the sets, the wvehicles and
costumes has certainly been a group
effort. And of special note for having
been involved in just about every
aspect of the design and the look of
Tron is veteran art director and ef-
fects specialist, Richard W. Taylor.
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“I was asked by Steve to handle the
back-light techniques and to pull
together a group of people who knew
those technologies, and to invent a
way of organizing that technology for
a full feature-length film rather than a
60-second commercial. Initially when
I got involved with the project it was

in the computer simulation area,
because very early Steve came to In-
formation International Inc. (Triple-
[) when he was forming this project
up, and at that time the characters in
the electronic world were going to be
hand-animated. But he definitely
knew that he wanted to use com-

puters to do the environments. When
he originally contacted Triple-I, he
wanted a rough test of the computer
simulation. The test definitely
showed the potential. It showed that
it could be done. And it was at that
time I started getting involved in
helping organize the overall film.”

Syd Mead created the vehicular concepts for Tron, including the tank and light-cycles, which were then computer generated by
MAGI—one of four computer imaging companies involved in Tron.
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Soon after Lisberger secured the
backing of the Disney organization,
he brought on some top-notch design
consultants to create vehicles, sets
and costumes that would give Tron
an especially sophisticated look. He
borrowed Moebius (Jean Giraud)
from Heavy Metal to design costumes
which would take advantage of the
back-lighting technique; got airbrush
master Peter Lloyd to design and
color many of the architectural
backgrounds; and brought in Syd
Mead, the dean of futuristic design,
to create most of the vehicles and
many of the sets for the film. “Steven
almost gave them a blank slate,” said
Harrison Ellenshaw. “He told them:
‘This is the story. Go nuts and design
it!" So they did. That's very rare in a
film. And much of what Syd,
Moebius and Peter came up with has
actually been used. We've used 90
percent of it, and very little of it got
watered down or changed.”

Syd Mead has been painting
carefully thought-out visions of the
future since the 1950s-—and those vi-
sions have literally helped shape the
present. He has consulted for many
manufacturers, including Ford,
American Motors, Volvo (the next
generation of its cars is being in-

fluenced by his suggestions) and the
Lancia Delta’s interior. The Norelco
shaver currently on the market is
basically his design. Rather recently
he has been in demand for motion
picture work, starting with Star Trek,
then Blade Runner, and now
Tron—with more to come.

“I was originally hired by Steve
and Don to do vehicular concepts for
Tron. That included Sark’s aircraft
carrier, the light-cycles, tanks—and
the solar sailer, which eventually
Moebius took over. Once I had gone
through those and Steve started to see
what | was giving him, I moved into
some of the terrain ideas—the can-
yons that the light-cycles race
through, the game arenas, and the
graphics on the game arenas. | also
did interior sets for Yori’s apartment,
Sark’s headquarters, the tank, the
solar sailer and the binocular-like in-
side of the Recognizer. For the city
complexes, Steve wanted something
very different, and so we decided to
sort of sink them into the terrain
level—rather than have them built
up—which produced a very sinister
look to the whole thing. For Sark's
headquarters we wanted a miniature
arena—which [ put on a plat-
form—and then Sark’s headquarters

_A

is sort of jutting out, a semicircular
fixture that revolves around the
perimeter of this pit.

“Steve became fascinated with the
look we were getting in the terms of
solid—sort of solidified—graphics
which matched the computer capabil-
ities and the look of the electronic
world that he was after. He didn't
want to bias me to designing for the
computer capability. He wanted to
take an idea and then confront the
computer people and see what they'd
do with it. I've worked with com-
puter people—having been a consul-
tant to Phillips Electronics, in
Holland, for 11 years—and I already
knew that if you design for the com-
puter, sometimes you limit your con-
tribution.”

Mead’s intuition for what things
will be styled like a decade hence is
what corporations are looking for
when they hire him. “What they hire
me to do is to provide sort of an 80
percent accurate guess about where
they might be going. This can be as
elaborate as working with their lab
people and visualizing an accom-
plished engineering concept or
marketing idea. Mostly this is for
their internal consumption—to
enlarge their visual vocabulary 5 to

The light-cycles tear off across the game grid to engage another team of opponents. At this point, the sequence becomes computer
generated, with the high-speed light-cycle footage generated by MAGI.
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10 years ahead of what their produc-
tion designers are working on. That
also alerts management and cor-
porate heads to get ready for what
their design people might start to
work on. Design staffs tend to get
very insular, and design directors that
I've worked for hire me deliberately
to offset that sort of incestuous in-
breeding.”

Tron is an example of a film that
had its effects well planned out from
the beginning. Still, many people
were skeptical that it was too am-
bitious an undertaking. “That's why
Steven had to do a test before the
studio bought the show,” explained
Ellenshaw.

“We shot on the animation stand
like it was an optical printer, in the
sense that we were hand-drawing all
the mattes that were required—
frame-by-frame, cel-by-cel—and they
were all shot with back-lighting on
the animation stand. Certainly, some
of this could have been done on the
optical printer. You could have shot
some of it bluescreen for example, but
that would have been far more
limiting. Considering we have 53
minutes worth, it was actually faster
to do it this way. I'd hate to think of
doing 53 minutes of opticals!

Racing along at breakneck speed, the cycles slice into right angle
turns without even slowing—but if an opponent fails to

“The 53 minutes of the electronic
world was shot first in 65mm, on
Double-X black-and-white film. The
reason for the large format is to main-
tain quality. You take a piece of
65mm negative that has been
developed and you put it into a
photoroto—which is nothing more
than an enlarger—and you enlarge
each frame onto a 12Y%2- by 20-inch
piece of kodalith transparency film.
You process it with continuous-tone
chemistry, and what you get out is
what appears to be a black-and-white
cel with a photograph on it. That is
then taken and a contact print is
made of it on the same kind of
film—but it's processed this time with
high-contrast chemistry, so what you
get is a high-con reverse of the first.
Now, if there's a person in the scene,
you have to produce a body matte to
hold that person out from the
background. When you make the
negative enlargement, the black lines
that were the circuit designs on the
costumes become clear, so we could
light them up; but the black behind
the characters also became clear, so
we had to make what we call a
circuit-reveal, and to do that you
have to paint out all that clear area
behind the characters. Then you have

/]

maneuver a turn, or collides with the trail left by another

cyclist, he is destroyed.
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to make a matte for the face and the
reverse of that—a face-reveal —where
everything is black but the face. And
there we just add a little more ex-
posure to the face, to make the face a
little lighter than the body. When you
put this on the animation stand, you
combine photo elements with at least
two cels. For example, when you do
the backgrounds you always have to
have a body matte over it. When you
expose the circuit on the costume,
you put down the high-con and the
circuit-reveal. Then you run through
the one element, shooting it, and you
back up the film, run through another
element, back up the film, etc.—as
many as 25 passes on one piece of
Vistavision film. We never went
smaller than Vistavision. Since the
release prints are in 35mm Panavision
and 70mm, we shot in Vistavision to
maintain quality.

“It's really beautifully simple. The
complexity comes when you think
about the volume of work. We have
75,000 frames of live-action in the
electronic world. That means we
have 75,000 continuous tones, 75,000
hi-cons, 75,000 body mattes, 75,000
circuit-reveals. Forty percent of the
time we have face-reveals and face
mattes; 15 percent of the time we

Unable to avoid the converging trails of his opponents, an ill-
fated light-cyclist is smashed to atoms.
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Robert Abel and Associates employed its
quence.

have eye-reveals. And we've got 700
backgrounds to worry about—some
of which are set pieces that you may
have to generate separate elements
for, some of which are computer gen-
erated, some of which are painted. If
you took all of the elements—not
counting backgrounds—that we used
on the film, and stacked them 5 feet
high, that row would be 58 feet long!
I had to figure that out just to see how
much room we would need to store
it.”

Working closely with Richard
Taylor was technical effects super-
visor John Scheele. Like everyone else
on the Tron project, he described the
experience not only as a unique
evolutionary development in itself,
but also in the context of the Disney
environment. “Our challenge as a
production was to come into this
studio, with its tremendous history in
pioneering animation photography,
with all this massive camera equip-
ment at our disposal, and get it con-
verted over to computer control and
to a whole new set of standards.
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Steve had spent six months in earlier
tests just to prove to Disney that the
process would work, and now the
changeover had to be really pushed.
On top of this was the constraint of
time, working against a summer
release when none of us could ac-
curately predict how soon the effects
could be wrapped up. Normally,
Disney would allow four years to
complete an animated film; but Tron
has been thought of more as a live-
action feature, even though each
frame of the electronic world is in-
dividually handled and rephoto-
graphed. Nobody had actually done
this particular process before—espe-
cially on a mass scale—and we didn't
want to compromise the quality in
pressing to meet the deadline. So my
job has also been to expand the pro-
duction base sufficiently to get the
shots composited, and still leave time
for reshoots and fixes of problem
scenes. At least we weren't trying to
jam the shots through optical
printers. The whole collage of ef-
fects—photo cels, inked overlays, ef-
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vector graphics system to produce a computerized cityscape for Tron's opening title se-

fects animation, backgrounds and
computer generated plates—were all
designed to be assembled on the
animation stands to avoid that bot-
tleneck.

“One of our key problems from the
start was to find a way to modulate
the intensity curves of the effects dur-
ing the picture, so that the viewer
could stay with it without burning
out his eyeballs! It's one thing to grab
somebody’s attention for 60 seconds
on TV; but that kind of visual blitz
would just be too much over 50 to 60
minutes of composited film. So one of
the thrusts of the effects design was to
create a dramatic tension in how we
turn it on, tied into the story structure
and action. Steve made up a map of
ascending and descending curves—
something we could orchestrate the
effects to—and carefully chose when
to pull out all the stops. To ac-
complish this, we had to create a
system—with programmer Peter
Blinn—for light animation that could
marry up to the camera stands. We
had computer controlled stepper
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motors on the camera drive and a
dissolve shutter that allowed us to
create intricate curves and waves of
exposure.”’

The important contribution of
Blinn's was the development of a
computer program that varied the in-
tensity of light for the glowing back-
lit effects, freeing the camera people
from having to adjust the f-stops on a
frame-by-frame basis. "I was working
on graphics on a Cal Comp plotter at
Midocean, using analytic geometry in
various incarnations. That experience
in sinesoidal curves helped me to
write a program that controls light in-
tensity from one frame to the next in
a sinesoidal way, so we can choreo-
graph the lighting in a scene. It saves
camera work because they just have
to enter a few numbers before they
start the shot and then not worry
about it after that—it just clicks off
the proper exposure, rounded to the
nearest thousandth of a second.”

The drawbacks of conventional
compositing have inspired research
into other ways of compositing im-
ages, including digitally with a com-
puter—scanning the film elements so
they are converted to an electronic
signal, manipulating and keying the
images into each other, and finally
scanning them back onto film again
with a laser or a high-resolution
cathode-ray tube. But that technol-
ogy is still in the experimental stages.
“Tron could have been done entirely
on a digital film printer,” said Har-
rison Ellenshaw, “and we wouldn't
have had to blow up the cels and
there would’'ve been no reason to
have inking and painting. The film
printer could have taken care of the
matting. It would've been expensive
to build; but whatever it cost, you'd
get that back in one picture. Tron
could have saved so much money,
and then they would have had a
beautiful film printer—and the next
picture would be gravy! Anybody
who has a digital film printer will
have a path well-beaten to his door.
It's going to take some hard work,
and then woosh/—all the optical
printers go into the museums!”

A digital film printer was out of the
realm of possibility for Tron,
however. “In designing this film and

*

Digital Effects produced the "Bit,” an electronic companion to Clu, which floats about
and answers yes-no questions by metamorphosing back and forth from an octahedron

to a spiky sphere.

Computer image choreographer Bill Kroyer previews a series of frames at a Chromatics
video terminal linked up via telephone to MAGI'’s master system located across the con-
tinent in New York. The images, though low in resolution, allowed Kroyer and
associate Jerry Rees to preview an in-progress shot within mninutes of its completion and
direct any desired alterations before the scene was played out in high resolution.

the process to composite it,” Richard
Taylor explained, “we had to
generalize things down to a series of
givens that limited the amount of
testing. The idea was to get things
resolved, get the designs, techniques
and equipment defined, find the right
personnel, get the common vocabu-
lary of the technique embedded in
everybody’'s DNA —and then go for
it.”

Tron was also a very complex proj-
ect logistically, principally because of
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the frame-by-frame back-lit special
effects work involved. In order to
keep everything smoothly coor-
dinated, a computerized frame-by-
frame bookkeeping system of scenes
was employed. Shelley Hinton, assis-
tant scene coordinator to John
Scheele, was responsible for keeping
the system up-to-date. “I had to keep
track of every scene in the film—its
footage, the elements involved, and
what was happening to them within
each department. I put together a
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Unique among digital imaging companies,
MAGI forms its computer generated sub-
jects by adding together or subtracting out
“primitives”—geometric solids in a wide
variety of shapes and variable sizes which
are preprogrammed into their computer
for ready assembly into whatever shape is
desired.

master log for the entire film, frame-
by-frame, and kept track of it in a
word processor. I'd get information
from the editors and they'd tell me
how long each scene was and what it
consisted of; and from that informa-
tion everyone would know what they
were dealing with—whether the scene
was to be shipped overseas for ink
and paint application, and so forth.
The data was also vital to Michael
Fremer who was doing the sound ef-
fects electronically, since any changes
that the editors or directors made
were reflected in the log's daily up-
date. Once a week I made a printout
of about 24 pages and sent everybody
a xerox, just to keep them informed
of the changing length of the scenes
and of the shooting schedule. It
became an organizational mainstay,
and everyone in the department re-
ferred to it. Without it, there would
have been chaos. We started out with
charts that were penciled in and
changed by hand; but the word pro-
cessor was really the most efficient
way, because everything could be
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Triple-1 uses blueprints to digitally encode the shape of any given object into its com-
puter. Once that has been done, the computer has a three-dimensional representation of
the object in memory and can conjure it up from any perspective. [Opposite top] The
underlying database for the solar sailer as encoded in the Triple-I computer. The solar
sailer passenger module displayed in vector form on a video screen. [Opposite bottom]
The completed solar sailer, with its constituent polygonal facets smoothed out and its

coloration defined.

kept on the floppy disk. If we'd been
doing it by hand, it would have been
a mammoth task—it would have
taken a whole team working full-
time.” :

While the back-lit effects in Tron
stand out as the most obviously novel
thing about this film, the computer
generated imagery may go by the
average viewer relatively unnoticed.
Many will probably think the com-
puter generated scenes were ac-
complished with miniatures, stop-
motion or even cel animation. But
people familiar with those techniques
will immediately be aware that an en-
tirely new technique—unlike any-
thing else—is being employed, and
that one thing after another is being
done that would be impossible by any
traditional method. With computer
generated imagery, it is possible to
have an object change its shape with a
metamorphosis effect—called “inter-
polation” by the computer people. Or
it is possible to "really blow-out the
point of view of the camera,” as
Richard Taylor put it. “We move it
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through objects and fly from micro to
macro positions.” And simulated ob-
jects can be made to move in any way
at all—unrestricted by pylons or
track length the way models on mo-
tion control systems are. Creating
scenes with CGI is like having at your
disposal a flawless airbrush artist
who can paint thousands of paintings
a day with photographic realism, get-
ting perspective and shading ab-
solutely perfect—and without any
discontinuities in the dimension of
time, either.

The computers that do this work
must be programmed with formulas
on the nature of light, optics and the
geometry of perspective. They take
all that, and more, into consideration
when they generate the scenes a direc-
tor has asked for. Though it’s an in-
credibly complex subject to get into,
essentially it's very simple. You tell
the computer what the shape is of the
object you want to animate, its color,
its motion and where the light is com-
ing from—and from there, the com-
puter just calculates what that image
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would be, point-by-point across the
picture, and displays it line-by-line on
a cathode-ray tube, similar to the
way a TV picture is generated, only
slower and with higher resolution.
Said Harrison Ellenshaw: “Once you
get into it, even a layman such as
myself —and [ certainly know
nothing about programming—can
understand the basic process and how
it's accomplished. Then you can get
it. But it's difficult to explain Kleenex
to an aborigine.”

It does not take a crystal ball,

{A)nslhar ob

och

atoint s, nBO3 1y

however, to see that this technology,
still in its earliest formative stages,
will eventually become one of the
most important developments in the
history of media—not only for its
ability to do the impossible in terms
of special effects, but because even-
tually it will be possible to substitute
simulated scenes for location
shooting and expensive sets in all
kinds of productions. And while at
present it is very difficult for com-
puters to generate images of organic
things like plants and animals,

www americanradiohistorv com

research into those areas is advancing
rapidly. So it's just a matter of time
before there will be entire software
zoos and botanical gardens available
to work with, just as there is present-
ly a rapidly growing inventory of
vehicles and architecture.

Some of the first computer gener-
ated scenes completed for the movie
were of the light-cycles. When effects
animator Dave Stephan (who does all
of his work by hand) saw them, he
echoed everyone’s initial reaction on
their first exposure to CGIl: “When
those cycles turn the corner, skidding
and tilting and rushing towards the
camera, [ thought: ‘Wow, that’s great
stuff!’ I wanted to see more of it; I
wanted it to last all day.”

Richard Taylor was involved with
the CGI work from the time Lisberger
first came to Triple-lI to explore the
possibilities for using digital scene
simulation in Tron. "Other than the
back-lit part, my responsibility ex-
tended to the computer simulation
design and coordination, so that it fit
into the whole process and so that
everybody had a common vocabu-
lary. This film is really the first full-
blown use of computer simulation as
a regular production tool. It's not just
one little vignette—we did a lot of
footage.

“I looked objectively at the film
across the board, and it was im-
mediately apparent that no one of the
computer simulation companies was
going to be able to handle the load.
Each has its own hybrid system, and
none of them shares common soft-
ware or techniques—each one has its
own way of looking. Plus we decided
that we wanted to composite this film
in Vistavision, and none of these
places—other than Triple-I, who
were starting to work in Vistavision
with the digital film printer—did
Vistavision film recording. All of the
companies had to convert to Vistavi-
sion and to our alignment system. We
had to create a system that everybody
agreed upon; and then we had to
create our own field charts, anima-
tion exposure sheets and everything
else right down the line. It was just
like building the whole thing from
scratch. Everything from the labels
on our boxes to the way we define the
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names of objects and elements is all
unique to this particular film. So I
looked at the computer work to be
done on the film and decided that
we'd have to break it up among two
or three companies. Then, stylistical-
ly, I tried to decide, by the kinds of
techniques the different groups had,
who should do which parts. As a
result, Triple-I dealt with the part of
the film that used the more complex
craft and images, and MAGI (Mathe-
matical Applications Group Inc.)
dealt with some of the more elaborate
choreography. The load was equally
shared and both companies did a
super job. MAGI did the first half of
the movie and Triple-1 did the latter
half, because there's a very specific
stylistic point where things
change—from the solar sailer on out.
They're leaving the game grid and
heading off to the MCP’s domain,
and the simulation gets more and
more real as you get closer to the
MCP.

"With MAGI's system it is quite
easy to choreograph the object, and
we got motion tests from them very
quickly. There are some limitations
to the nature of the objects that they
create. As a matter of fact, as a result
of doing Tron, they've improved a lot
of things in their systems, because I
asked that they implement some
things like depth-cluing; and they
didn’t have transparency. We chal-
lenged them to implement and they
responded.

“Triple-I's system is different in
many ways. MAGI computes the
scenes off to tape and then the tape
plays the Celco film recorder. So
when it's actually filming it's very
dependable. Triple-] has a unique
hybrid system. Everything that is a
shaded picture goes through one cen-
tral processor and plays that off to a
high-resolution film recorder. But it
has to process everything linearly,
which means that you have to go

Information International’s Larry Malone
calls up the face of the master control pro-
gram on his computer display terminal.
Per Syd Mead's design, the MCP was
fashioned in the shape of a cylinder—re-
volving and changing colors as its mood
shifted.
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through motion tests, set the look of
key frames and shoot production on
that system; and so its dependability
has everything to do with how it will
run. If it breaks, their productivity
stops. So part of their improvement
was to make their equipment more
dependable so they could run without
glitches. In computer simulation that
is the biggest problem—even the best
systems have glitches, or some other
occasional artifact.

“Part of my responsibilities in
handling the simulation was to
educate everybody in the film to the
potentials that were there—to make
sure that if we were going to make a
camera move that we'd do something
you wouldn’t normally do with tradi-
tional miniatures, to keep people
thinking in terms of what simulation
can do that’s different than tradi-
tional filmmaking. The thing I kept
trying to emphasize was to use com-
puter simulation for its unique
qualities and not to imitate some
other reality. Really try and make
both the design of the objects and
choreography unique to that
technology.”

In order to generate the 15 minutes
or so of digital images needed for
Tron, the two primary CGI
facilities—MAGI and Triple-l—were
kept working full-time on the project
for the better part of a year. In addi-
tion, two other companies supplied
cameo CGI scenes—Robert Abel and
Associates, who produced the open-
ing title sequence and the transition to
the electronic world; and Digital
Effects Inc., who did the “Bit,"” a little
geometric sidekick that floats around
accompanying the hero in the tank
battle sequences.

Scene coordinator Deena Burkett
was in charge of the scenes in which it
appears. "The Bit is a character who
floats around inside the tank with
Clu—Jeff Bridges. And Clu talks to
the Bit while he’s driving around
fighting bad guys. The Bit is always
changing back and forth between two
geometric shapes that mean ‘yes’ and
‘no.” To answer questions he stops
changing for a moment—the octahe-
dron shape means ‘yes’ and the spiky
shape means ‘no’—but most of the
time he’s floating around just mum-

Both Triple-1 and MAGI produced computer generated still photographs for use as
backgrounds in some of the back-lit sequences. While MAGI's generally had to be
enlarged from Vistavision format and airbrushed, Triple-I's—which could be played
out in a larger 4 by 5 format—were able to be used without modification. For a se-
quence in which the MCP—in polygonal facet form—communicates with Sark aboard
his carrier, Triple-1 generated a series of 16 slightly different background plates which
could be enlarged onto kodalith cels and then alternated from frame to frame, using
standard cel animation techniques, to suggest that the character was speaking.

bling to himself. Originally, the Bit
looked something like a billiard ball,
but as time went on we realized that
it'’s hard to make a sphere show ex-
pressions. The final design for the Bit
was worked out by Richard Taylor
and animator John Norton, who was
with the Bit from the beginning when
Syd Mead first came up with the
idea.”

Along with all his other duties,
Richard Taylor designed the Tron
logo and opening title animation that
was done at Robert Abel's. "I felt that
we needed a symbol for this film that
was a new-looking logo. Syd Mead
and 1 designed the typeface; and
when we were all happy with it, [
storyboarded the title sequence. Hav-
ing worked at Abel’s and knowing
their capabilities and having great
respect for them, | wanted to do some
work there. I knew there were certain
things they could do that would just
fit perfectly into the style of the
movie. So when | storyboarded the
opening title sequence, I didn't try to
fit a square peg into a round hole. |
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didn’t want them to invent too many
new things—I just wanted to nail it.
You do these things as directly as
possible because you don’t have the
luxury of fiddling around with every
little detail when you're doing a
feature of this size.”

Syd Mead, on the other hand,
prefers to intentionally ignore the
needs of the computer graphics
systems when he designs things for
them to generate, because he feels
that it’s important to force the com-
puter (and its programmers) into new
areas of stylization. Having paid
scant attention to the computer’s
needs, Mead expected it might well
have difficulties with his designs.
“The surprise was that the tank went
through very smoothly, because it's
essentially a rectilinear solid with
rounded edges and MAGI has a pro-
gram that they can apply to the edges
which just sweeps off the corners with
a constant radius. The light-cycles,
on the other hand, were very dif-
ficult—matching what is essentially a
rounded blade shape onto a ball
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which is the front wheel. One of the
problems with generating computer
simulated scenes is that the more
complex the 3-D structure is, the
more expensive it is to create it. So in
designing for these systems one tries
to avoid the kind of complex 3-D
detailing that is currently popular in
miniatures. We didn’t want to get in-
to designing 3-D niches, nooks and
crannies. The problem was to get
visual texture without getting really
very complicated. So, I introduced
flat, optical-scanner-like bar graph-
ics—the kind you find on packages in
the supermarket—as the answer. |
knew they would be familiar. to the
audience. We used them in the chan-
nels. They infer a right-left bias to the
channels, presumably for the benefit
of the vehicles.”

Just as the back-lit portions of Tron
were so complex that they required
several scene coordinators to share
the creative and organizational work,
s0 also the 15 minutes worth of com-
puter generated scenes required two
people functioning as CGI choreog-
raphers, to plan the action and setting
for those scenes. Starting with the
vehicles and objects designed by Syd
Mead and the others, and working
closely with Steven Lisberger and
Richard Taylor, were two young ex-
plorers of visual dynamics with im-
pressive backgrounds in cel anima-
tion—Jerry Rees and Bill Kroyer.
Their highly developed sense of mo-
tion and the other subtleties that go
into classical animation made them
well-suited to the task of choreo-
graphing the action in the synthesized
environments created by the digital
painting machines. Kroyer, who was
the animation director of Animal-
ympics, was with Tron from the very
beginning. Before that, he had
worked for several years doing
animated commercials, and for a
while he was with Disney, working
on The Fox and the Hound. It was
then that he met Jerry Rees, who had
earlier worked on Pete’s Dragon and
The Small One, and who had been
doing top-quality animation since he
began at Disney's as a teenager.

“Tron is setting some precedents
that will be springboards for a lot of
spin-off developments,” Rees predict-
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ed. "Computers are so exciting—the
horizons are endless. I think they are
the most significant thing that’s come
along, because with them there are
fewer steps between the artist and the
film. It seems like the artists are get-
ting closer to the final product with
this new technology.”

Because the Tron project was so
big, the studio was forced to bring
several large trailers on the lot for
additional work space. Kroyer and
Rees worked in one of these tem-
porary studios, where they had their
desks, some basic drawing tools, and
most importantly a computer display
terminal that hooked up with the big
computer at MAGI—located across
the continent, in Elmsford, New
York.

With computers, there
are fewer steps
between the artist and
the film.

“The terminal was a Chromatics
9000, Bill Kroyer explained,
"hooked up by a phone modem that
received binary signals over the
phone lines from a modem on the
computer at the MAGI facility. Their
computer generated the binary blips
that the images consisted of; and with
the phone hook-up it sent those blips
to us and our Chromatics reproduced
the digital picture. We couldn’t do
any programming on the Chromat-
ics—it functioned just as a monitor to
receive and view the animation com-
ing from MAGI. We could change the
speed of the animation and view it in
different ways, but we couldn't ac-
tually create the scene.

“To plan a scene, Jerry and I
worked out the basic action of a se-
quence with storyboards. We'd go
over it with Steve, and then break
down the scenes into animation
frames. We'd do rough storyboards
of all the main poses within the scenes
so that the computer operators could
understand the look we were going
for and the action. But we'd give a
much more detailed description of the
scene by outlining the speed of the
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objects, the architecture, the environ-
ment, the lighting, color and texture.
We defined everything in the
scene—every movement, every color
and every action we completely
wrote out in terms of distance, direc-
tion and time. The computer opera-
tors were then able to take all those
things and translate them into cold,
hard numbers. After that, their com-
puter would send our computer a
low-resolution test, generated with
just 80 scan lines of resolution. The
tests looked kind of blocky, but we
could see enough to tell if the staging,
action and timing were what we
asked for. [t's a very inexpensive way
to look at the scene because the com-
puter doesn’t have to generate several
million pixels as it would have to do
on a high-resolution picture. Since it
is such a very low resolution and the
computer is generating so few pixels,
it is possible for it to send those few
pixels over the phone line fairly
quickly, so we could view the tests
almost immediately on our terminal.

“But we didn't have this display
terminal system when we started on
the movie. In those days, MAGI
would photograph the tests on black-
and-white film, send them to us
through the mail; we'd view them,
call MAGI on the phone and react to
them; MAGI would then film a cor-
rection, send that to the lab, get it
back, send it to us; and then usually
at that point we would be ready to go
for a 'hero,’ or high-resolution. So for
a typical scene we might have four or
five days between the initial test and
the okay for final high-res. But with
our Chromatics, they'd put their
phone in the modem device and im-
mediately send us the low-resolution
scene. It'd usually take about an hour
for our terminal to receive and
translate the blips into all the frames
we needed. Then we'd punch a button
and view the scene, and we'd call
them back and react to it. We'd give
them the corrections, and then they'd
immediately program the corrections
and send us the scene again. So in a
matter of four or five hours we'd have
a chance to see and respond to the
scene twice—which was usually all it
took for us to go for a hero. As a
result, we cut our time down from
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five days to five hours. It really
speeded up the whole process and
allowed us to have a more efficient
time flow and scheduling. And from
the creative point of view, it was
much more stimulating to be able to
work on something and get that done
before moving on to the next step,
rather than having to be working on
several scenes at once.

“We were also able to get one high-
res picture at a time—in about nine
minutes. The system could give us up
to a thousand black-and-white pic-
tures to view in motion; but when it
came to full-color, high-resolution,
we could only get those singly. So we
couldn’t see color motion. But we
could see color stills, so we were able
to check and see that the shadows and
color and all those things were cor-
rect.”

John Norton, who worked for the
most part with hand-drawn effects
animation, had an opportunity to
keep an especially good overview of
Rees and Kroyer's choreography,
since their territories overlapped
somewhat. “One of the interesting
things about Bill and Jerry,” he said,
"is that they’re both Disney
animators. And in laying the moves
out for the computer, they were put-
ting in a lot of organic movement—
ease-ins and ease-outs, anticipation
and follow-through. You'll notice
that in the scenes with the light-
cycles. At first they're confined to a
game-board arena and move mechan-
ically there—with all this right-angle
movement. But once those light-
cycles break out of the arena, there’s
this really nice shot of them taking
this beautiful curve, banking and
turning as they escape. I don’t think
computer animation is going to
replace conventional animation. It's
just another tool for the animator. |
think it may someday replace some of
the labor—ink and paint and in-
between. But the animator will
always be there using this new tool. It
only takes a minute after seeing the
computer stuff to know that it’s here
to stay. And I love the metamor-
phosis effect. The Recognizer 1
designed has these two arms it can
merge together into one big pogo
stick, which it then uses to stomp on

Circle 194 on inquiry card. eep
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things.” (There’s a very definite old-
time cartoon flavor to some of this
newfangled stuff, to be suret)

Bill Kroyer and Jerry Rees planned
the CGI scenes on the West Coast for
production at MAGI's facility in New
York, from which the scenes were
transmitted back to the terminal
Kroyer and Rees used for their ap-
proval. Larry Elin was the person at
the MAGI end of the transcontinental
data link-up—in charge of the pro-
duction team there which included
Nancy Campi and Chris Wedge.
MAGI's process, called Synthavision,
is unique among CGI production
methods. “In our software,” Elin ex-
plains, “there exists what you could
think of as three-dimensional
volumes. These are preprogrammed
primitive shapes that are already in
the computer. There are spheres,
cubes, cones, ellipsoids—those are
some of the simple ones. There are
also free-form bodies like hyperbolic
paraboloids. It's a lot like building
with blocks. Everything that we build
in our system is built from these sim-
ple shapes. They can be added to each
other or subtracted from each other,
made larger or smaller and their pro-
portions changed in any way, making
it possible to make complex-looking
things. This process is called com-
binational geometry—or
modeling.”

All other digital imaging systems
use a different method -based upon
forming the objects out of lots.of little
flat surfaces, like the facets of a
gemstone, and thereafter c¢alculating
the light that strikes these polygonal
facets and how much of it reflects into
the theoretical camera lens. But it
turns out that one of the most time-
consuming aspects of that kind of
software is the time it takes for the
computer to figure out which objects
and parts of objects are naturally hid-
den from the camera'’s view. “One of
the good things about the Synthavi-
sion method is that we don’t have
hidden lines to sort out. So the
calculation time is really small com-
pared to the time required when you
build a picture out of polygons. The
problem solves itself with our ray-
tracing process.”

For the folks at MAGI, it turns out
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solids

to be a lot simpler to trace the light
backward from the imaginary
camera, rather than to calculate all
the light that might or might not be
coming towards the camera. “We ac-
tually fire rays from the camera at the
scene, one ray for each pixel. So
everything naturally takes care of its
own hidden lines because the first
thing you hit accounts for that par-
ticular pixel. At some point along the
way it’ll hit something, and then the
computer figures out at what angle it
hit it. That angle’s relationship to the
light source will determine what gray
level that particular point of color
should be.” In effect, what is out of
sight is out of mind for the MAGI
computers. '

The founder and president of
MAGI—oldest of the CGI opera-
tions, dating back to 1966—is Dr.

L e ———— " ————
MAGI has a unique
method of working

with geometric
primitives.

e e i i

Phillip Mittelman, who is a physicist,
not a programmer. “We were in the
business in the first place to do
calculations involving nuclear radia-
tion transport; and so everything we
were doing had to do with tracking
rays through things. The company
was working on these radiation prob-
lems, and the techniques we devel-
oped were something where you
describe the real world in terms of
three-dimensional objects. We'd trace
radiation—neutrons and gamma
rays—through this three-dimensional
world; and we observed that if we
traced light rays around, instead of
neutrons and gamma rays, we would,
in effect, simulate photography. And
that's the basis of our whole idea—a
true simulation of photography.” In
essence, MAGI evolved their unique
method of working with geometric
primitives because when they were
dealing with radiation the objects
they were concerned with had to
behave as though they were solid ob-
jects—it was not sufficient to just
concern themselves with the surfaces
of things. Now, of course, solidity no
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longer matters in their computations,
but the legacy of their early work lies
in their hidden-line-free way of doing
things.

“At one time we showed our work
to some people and they said, My
gosh, you've solved the hidden-line
problem!’ We said, ‘What's a hidden-
line problem?” We were quite naive.
We were totally independent and out
of touch with the world of picture
making that was going on in Utah,
and places like that, where they were
making images the more common
way, with polygons and so forth.”

"You don't have to be a program-
mer to use the Synthavision system,”
Larry Elin explained. “In fact, all of
us on the production team come from
film, art and animation backgrounds.
The work we do is very much analo-
gous to motion control systems, ex-
cept that instead of using real models
and real cameras, we're just generat-
ing the pictures based on instructions
that we give to the computer. In effect
we build these models, but we build
them digitally into the computer.
Then we define the motions that we
want these things to go through. And
the same for the motions that we
want the camera and the aim point
and light sources to go through. So
we build models, but we don’t build
real models—we build mathematical
models. And we program motions,
but we're programming the motions
for these mathematical models—not
for things dangling from the ceiling
on wires or anything like that. In a
way, we are akin to stop-motion
animation, but we're not limited by
real solid objects. We're dealing with
things that are really just ghosts! So
we describe these things and motions
to the computer, and the computer is
able to calculate what these pictures
would really look like if everything
were just the way we described them.

"The first step in our process is to
build whatever it is that we want to
animate from these simple shapes.
The next step is to put the objects all
into the scene together—in the places
in three-dimensional space where we
want them to start when the scene
begins. Then we put in the movement
commands, using our ‘director’s
language.” The next step is to select
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some key frames to look at—to make
sure that all the commands we've fed
into the computer are really making
happen what we want it to do. So we
test the input by calculating some key
frames. Once those frames are
calculated we can look at them on a
1000-line screen terminal; and from
there it's easy to determine whether
or not we need to make some changes
in our input file. The next step is to
calculate what we call a pencil test (a
term appropriated from conventional
animation, which refers to test films
of the animation in its earliest pencil-
drawn stages) which is a low-
resolution, black-and-white line
drawing animation of the scene.
Usually we can do this in a very short
period of time. Most of the scenes in
Tron were an average of about three-
and-a-half seconds long—or about 84
frames—and we could calculate 84
frames in about an hour. Then we
viewed them at speed on the monitor.
At that point we could modify
movements. If we didn't like the way
something was moving, or if we
thought something was moving too
slow, we could make those changes,
Then it was time to let the Disney
animators, like Bill and Jerry, see
what we'd done. So we'd transmit the
same pictures we'd been looking at on
our monitor over the phone lines to
their monitor in California. Then
they’d tell us whatever modifications
they wanted us to make. Once it got
to the point where we all liked what
we had, then we'd compute and
photograph the scene at high-
resolution—in Vistavision for-
mat—and that was the finished film
that we delivered to Disney. Our
high-resolution would be the
equivalent of 1800 lines if it were on
35mm.

“We also provided pictures which
were used by the Disney painters as
guides so that they could paint
backgrounds for use with the back-lit
live-action. They'd paint an exact
duplicate of what the computer scene
looked like, because then they could
shoot it on the animation stand,
which saved them from having to go

‘through opticals.”

In contrast to MAGI's combina-
tional geometry and ray tracing,

WAGAA saoricaneadinhisto oo

almost all other CGI companies use
methods similar to those employed
by Information International. Triple-
I's approach works best for creating
complex objects with elaborate color-
ing and simply stunning surface
characteristics. Their engineer, Bill
Dungan, spoke about some of the
features of the system: “We have a
program that was written by Craig
Reynolds for his master’s thesis at
MIT, called ASAS—Actor/Scrip-
tor/Animation System—and it's with
that program that we choreograph
our scenes. Not only do we control
movement, but we also control col-
ors, lighting and all our parameters,
You can animate everything in-
dependently and change colors all
over the place. What comes out of
this is the format for our shading pro-
gram, which is called TRANU—the
New Transparency Algorithm—
which has had codes added to it over
the years by many people, like Jim
Blinn, Frank Crow and Gary
Demos—who did a lot of things—and
I think it actually started at Utah,
where so much of the early work was
done.” .

Triple-I's method of making objects
is quite different from the building-
blocks approach used by MAGI.
“The first thing that happens is that
Art Durinski encodes the blueprints
of an object using a digitizing tablet.
The blueprints have the object made
out of polygons. If the object has
curves, they are approximated with
lots of these little polygons which will
be rounded off later. Then—when
our program reads that in—each of
the polygons will have colors as-
signed, and the algorithm converts all
the vertices of the polygons into the
coordinate space. Then, when you've
got a lot of polygons in there, the
computer has to figure out which
ones are in front. It does this in scan-
line order—Ileft-to-right, top-to-
bottom—and at each scan-line it tries
to figure out which one of the
polygons, being cut by each point on
each line, is in front.”

Triple-l commonly uses two
methods to round off all those flat
polygons into smoothly shaded
curved surfaces. “There's Gouraud
shading, which will do a linear gra-
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Solid State Disk. When you add the Microsoft™
RAMCard to your IBM® Personal Computer, you
also add RAMDrive, which lets you use .
memory as you would normally use a
disk. That gives you “disk access”
that's typically 50X faster than
disk. Without the whirring,
clicking and waiting of mech-
anical data access.

Fast and easy. You simply
designate a portion of
memory as “disk.” RAMDrive
takes it from there, instructing
the program to go to RAM rather
than disk whenever data access is
needed. The result is faster, smoother,
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dient across the polygon. Then there's
Phong shading, which will inter-
polate a ‘normal’ across it, and the
computer computes the direction
where the surface-normal is pointing
with respect to the light source and
the observer, to get the gray value. If
we're working on an object that's got
smooth curves like a sphere—and
we're making that out of
polygons—what we do is we average
the polygon normal around a point
and come up with a normal for a
vertex. Then we use where the
observer eye-point is, and where the
light sources are (relative to the ob-
ject) to figure out where the highlights
should be.”

Thus it is that the object is given
form and solidity by virtue of its
realistic shading and highlights.
That's self-shading, which is quite a
different matter from calculating the
shadow that the object will cast on
the floor or on other objects in the
scene. “The shadow-casting program
was implemented by Frank Crow.
First, from the light source’s point-of-

view, the boundary edges of the ob-
ject are figured out. From there, it
makes invisible polygons that define
the volume where the cast shadow is.
Then, when you're working on any
given point in the picture, if the point
being calculated enters that volume
and strikes a surface, the computer
knows that surface is in shadow. But
if it goes through and exits the
volume out the other side, it knows
that there’s no shadow on anything it
strikes there.

“As for transparency, when you
look at objects in the real world and
say, ‘What makes them do that?’ you
find out that there are actually several
different kinds of transparency.
There's one transparency that is the
colored-filter approach, which is
when, for instance, you have a blue
object and you put a red filter in front
of it, you get black. The other type of
transparency is like if you have a blue
object and you have a red beam of
light crossing in front of it—you're
still going to see the blue, but it will
be averaged in with the red. It

depends on what it is you're trying to
simulate, which may be a combina-
tion of both effects.” A good example
of the latter type of transparency is
the diaphanous sail of Tron's solar
sailer.

“We're getting to the point in com-
puter graphics where we can make a
lot of things look totally real. We
don’t want it to look like it's done by
computer, obviously. We want to
reach the point where you cause peo-
ple to suspend disbelief.” The fact is
that Triple-I already has the ability to
do that with certain kinds of things,
which prompted Dungan to quote
Arthur C. Clarke’s third law: “Any
sufficiently advanced technology is
indistinguishable from magic.’
Now —right now—computer graph-
ics is magic. In computer graphics we
can do things that are impossible. We
can have objects levitate or pass right
through one another, and we can
have metallic objects interpolating
their shapes. You just couldn’t do that
any other way. I would say the future
in computer graphics is going to be
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magical; and I think Tron is going to
be the busting loose point.”

Very important to the visual con-
tinuity of Tron is the hand-done
effects animation, produced under
the supervision of Lee Dyer. It seems
as though few people outside of the
field even know that effects anima-
tion exists.

There are some 15 minutes of ef-
fects animation in Tron, but you have
to keep your eyes open to see it,
because most of the scenes last but an
instant. “The effects in this film are
very geometrical compared to tradi-
tional animation effects. Steven
didn't want anything done that was
like anything previous to this picture.
That was hard. But I think we've
achieved it in many ways—like the
interactive lights on the characters,
for example, when the disks are
played and so forth. The interactive
light we did keeps the bodies from be-
ing flat. And we also throw shadows
on the floor—for three or four frames
maximum—ijust enough to give di-
mension to the picture. When Tron
raises his disk, it looks like there's a
light bulb behind the disk creating the
light on his body; and yet, that effect
is totally animated. The second you
see a live-action character, you know
the scene is not computer-generated.
Flynn is zapped into the computer
world using effects animation.

“In the first scenes with the racing
light-cycles, there were brief transi-
tional shots where we had to paint the
bikes by hand around the live-action
characters. Then, with our scene
done, the computer animation of the
bike race begins. But the nice thing
for me about this is the fact that the
animated special effects are so close
to the computer animated effects that
you can't tell them apart. When you
see them cut together, the marriage is
very good—it isn't distracting to go
from one type of animation to the
other. It's the first time, I'm sure, that

this has ever been done. And even’

though I've been in effects for over 22
years, this has really been a learning
experience for me."”

Working closely with Lee Dyer
were John Norton and his assistant
Dave Stephan. Norton was responsi-
ble for designing the computer-
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generated Bit character—in associa-
tion with scene coordinator Deena
Burkett—and the Recognizer flying
machine generated by MAGI. But
most of his work on Tron is hand-
done cel animation, stylized to look
like CGI.

Additionally, Norton designed and
animated, by hand, a spider-like
mechanical creature called the "grid
bug.” "Computer people talk about
‘bugs’ in computer systems, and I
always felt that we should do
something with bugs for the film. So |
came up with this grid creature that
lives inside the computer and eats
things. Bill worked them into the
storyboards, and at first we decided
to do them with computer simulation
at Triple-I; but it came back to me to
do, because they were too busy. So |
did about 15 feet of film that was shot
back-lit on the animation stand to try
to make it look as much like CGI as
possible. The idea was that these
creatures camouflage themselves as
part of the electronic grid; and then
they appear, sort of rising up out of
the grid to menace you. First there's
just one who appears, looks around
and runs off. Then we cut to a longer
shot of a whole herd of these bugs
‘galloping off and out of the scene.”

When all the whiz kids from the
land of video commercials arrived at
the land of Disney, there was intense
culture shock for both sides. To John
Scheele, the mighty Disney animation
equipment seemed to symbolize the
gap that had to be bridged. “The
Disney method has come to include
little peculiarities that are unique only
to itself. The pegs on their cameras
are set apart differently from the
Acme standard; the field centers are
different; the cameras are all just a bit
odd from what you see elsewhere.
And because this studio is its own
world, those little things have never
changed and are totally woven into
the system. Somebody —and not even
Art Cruickshank can remember
who’s to blame—tried to draw an
inch on the original field chart, and it
came out 0.954 inch instead. That
was back in the Thirties; and ever
since, that's been the ‘Disney inch.’ So
now Triple-I and MAGI have this
strange field chart encoded into their
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God knows,
weve fried
everythln else.

So maybe wearing

the rubber nose will
convince you that we've
got our fun-loving side, too.

Okay, so maybe it isour fault.

We've worked hard to prove
that we're the right distributor
for your CP/M business/utility
software.

We know that when you
need any Serious programs, you
call us.

When you want odd formats
that nobody else is likely to have,
you call us.

And when you don't like the
discounts or the backorders or
the service you get from other
distributors, you call us.

That'’s terrific, and we love you
to pieces for it.

But how about computer
games?

Circle 414 on inquiry card.

Does “Software Distributors”
just pop right into your head?
It should.

We know that games are
serious business, and that if you
don't have them, you can't sell
them. So we've filled our shelves
with games for Apple, Atari, the
TRS-80 and more. Games from
Avalon Hill, Broderbund, Gebelli,
Microsoft, On Line, Sirius,
whoever—just name it and
it's yours.

All with the same deep dis-
counts, the same great delivery
and the same friendly service

www americanradiohistorv com

as we're giving
you on your
CP/M software.
So if you're ready
for your first really
good experience with a
distributor, give us a call.
Software Dis-
tributors, 10023
Jefferson Boule-
vard, Culver City,
CA 90230.
We're not not just playing at
games.

SOFTWARE
DISTRIBUTORS

213-204-6620 » 800-252-4025 (CA)
Telex 182362 ATT: Soft USA Culv
800-421-0814 world-wide
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Circle 176 on inquiry card.

CHOOSE...

An Apple Desk

A compact Bi-Level desk ideal for the Apple com-
puter system. This 42’" x 29%’’ desk comes with a
shelf to hold two Apple disk drives. The top shelf for
your TV or monitor and manuals can also have an
optional paper slot to accomodate a printer. It is
shown here with the optional Corvis shelf which will
hold one Corvis disk drive. The Corvis shelf is avail-
able on the 52’ x 29%'’ version of the Apple desk.

A Universal Micro Desk

5L o SO

The Universal Micro desk accommodates the S-100
type microcomputers. The desk is available in four
sizes: 17.75 inch, 19.06 inch, and 20.75 inch wide
openings with 24 inch front-to-rear mounting space.
The fourth size is a 20.75 inch wide opening with a
26.50 inch front-to-rear mounting space.

A Mini Rack

Mini racks and mini micro racks have standard vent-
ing, cable cut outs and adjustable RETMA rails.
Choose a stand alone bay or a 48°’, 60°’, or 72"’ desk
model in a variety of colors and wood tones. A
custom rack is available for the Cromemco.

A Printer Stand

The Universal printer stand fits the:

Diablo 1600’s & 2300’s
T.l. 810 & 820

Okidata Slimline
Anadex 9500's

Centronics 700's
Dec LA 34

NEC Spinwriter
Lear Siegler 300’s

Delivery in days on most styles in stock. Dealers
inquiries invited.

ELECTRONIC SY9STEMS
FURNITURE

coMPanNd

17129 S. Kingsview Avenue

Carson, California 90746
Telephone: (213)538-9601
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systems, too, and that guy is still get-
ting his way!

“The biggest problem was that
Disney’s animation stands hadn't
been updated since Fantasia! They
have such incredible craftsmen
here—nothing is made that won't last
through the ages. The camera
stands—especially the multiplanes
—are like monuments and memorials
to Walt, Ub Iwerks, and everyone
who's worked there. And it's a
shame, on that level, to even mess
with them. There’s a real reverence
and care for the equipment and
physical spaces here, as well as for the
people and traditions; and that’s been
a special pleasure for me. There’s
kind of a mutual attraction that's
gone on—people who've known each
other and worked together and
figured this stuff out, and who've
been waiting for a chance like this to
really put it all together on the screen.
It's a pretty incredible blend of talents
and personalities—people who've
worked at Abel’s, at Gehring’s, on
Star Trek. It's the best team that
could be brought together for the
project. And these areas—the back-lit
effects and computer imagery—have
never been a part of Disney’s in-house
repertoire until now, so we're really
contributing something to the studio.
To their credit, Disney recognized the
potential of this film and these tech-
niques, and have let a whole new
brood inside its walls—one that
didn't work its way up the ladder.
That's caused some inevitable fric-
tion. But the studio has always been
supportive, and it's a healthy situa-
tion to have some new blood. And
we're obviously excited to be able to
work here at Disney, where it all
started.”

How well people react to change in .

their environment has a significant
impact on their quality of life. The
confrontation between computer
generated imagery and the proud
tradition of animating by hand is a
fascinating one that has just now
heard the bell sound for round one.
“It's like making the adjustment to
hyperspace,” said Bill Kroyer. “The
big irony is that the older guys like
Eric Larson, Frank Thomas, and Ollie
Johnston will love this computer

www americanradiohistorv com

generated stuff. They're ready to see
something new happen, and they
always have been. The thing about
the Disney studio is that the old-time
guys were very innovative, because
Walt was always demanding of them
to move on to new things. They
always complained that once they
learned how to do something, Walt
made them do something totally dif-
ferent on the next film. When you
look at the old Disney animated
films, the styles change completely
from one to the next. We found that
the old guys had a real love of in-
novation and an open-mindedness.
But when Walt died that bravery of
innovation stalled here at the com-
pany. Once he was gone, they tried to
stay within the parameters as they
were then. The whole mentality was:
‘We do what we do best—which
means that we keep doing what we've
been doing.” But what you ended up
with was a situation where you had
young people coming in who knew all
about the meaning of animation and
what it was trying to achieve and its
potential; and they found that they
weren't going to be allowed to in-
novate at all here, but only to keep
repeating what had been done.

“Jerry Rees and I came here with
dreams to do Disney-quality anima-
tion, not to redo Disney-quality
animation. But we found ourselves
boxed in until this project came
along. Now we are able to apply all
the things that the Disney animators
have learned over 50 years—that we
have inherited from their experi-
ence—and show that the entertain-
ment principles that they struggled to
learn can be applied to the totally dif-
ferent computer medium. And we feel
especially great about the fact that
we're doing it at Disney, and that
Disney is the first to benefit.”

Shelley Hinton reflected on the
Disney studio’s past—its ups and
downs, and where it's heading: " Tron
represents a timely turnaround. I
have a mental image of the studio
after Walt died—with it being left to
his cohorts to protect from the
vultures and coyotes that could come
to pick the place apart. Opportunists
might have tried to take advantage of
a studio without its founders. So I im-

Circle 389 on Inquiry card. eep
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RCA says “A board in the hand
Is worth two in the bush.”

Why wait for National?
RCA has over 70 Micro-
boards right now. Ata
fraction of the price.

Lately, National Semiconductor has
been making a lot of noise about their line
of CMOS board-level products. But con-
sider these facts:

RCA introduced the first CMOS
Microboards in 1979.

Today, we offer morethan 70 proven
Microboard products including compu-
ter boards based on the world's best-
selling CMOS microprocessor series,
the RCA 1800; development systems
pricedas low as $699*; and the indus-
try's most versatile industrial chassis line.

National offers only 13 products.

Delivery? Off-the-shelf from RCA
distributors.

Furthermore, our Microboards speak
your language, whether it's BASIC 1,2
or 3, Micro Concurrent PASCAL™",
PLM-1800 or MACROASSEMBLER.

‘Optional U.S. distributor resale. Prices are f.0.b. New York

National Semiconductor System

RCA Microboard System

Board Pricet Board Price
CIM-802 CPU, 2.0 MHZ CDP18S602 CPU,2.5 MHZ
Memory,PIO ............ $546 Memory, PIO,UART ....... $299
CIM-201 UART-2required . . ... 716 CDP18S641UART ........... 175
CIM-41112Bit A/D CDP18S6588-BitA/D ........ 199
(No 8-Bit Available)......... 952 CDP18S662 P10 OPTO 22
CIM-311 Power I/O Interface Interfacesaiwsasongwas oo 225
(requiresDIBboard). .. ... .. 394 MSI804 4-Card Chassis . ... ... 130
CIM-230DIBInterface . ....... 286 CDP18S023 Microsupply . ...... 25
CIM-6028-Card Chassis ...... 295
CIM-610 Voltage Regulator
(only supply available) . ... .. 952
$ NSC OEM Resale Schedule. June 7 1982 $4,141 $1,053
Buthere's the true acidtest. If you and see for yourself.

want a CMOS microcomputer system
with these functions:

e 8-Bit Microprocessor ® 2 Serial
[/OLines ® 8-BitA/D e Interfaceto
24 0OPTO 22 Modules ® Chassis and
Power Supply.

The bottom line is, RCA has the
lower system cost.

The RCA systemtakes up less
space (4 boards vs. 6) and is one-fourth
the price. Compare your own system

Soif you're ready to get onthe CMOS
bandwagon, talk to the people who
invented CMOS and whose Micro-
boards can be found in thousands of
systems at work solving real-world
problems.

Send forour new comprehensive
product line guide and price list.

Contact any RCA Solid State sales
office, representative or distributor.

Or call (800) 526-3862.

**Tradename of Enertec. Inc. RCA Sold State headquarters: Somervllle. NJ. Paris. London. Hamburg. Sao Paulo. Hong Kong
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Circle 95 on inquiry card.
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INTELLIGENT
PRINTER
INTERFACE

Free Your Computer from the
Mundane Task of Printing
3

t

ki fweie e

Imagine being able to use your
computer seconds after beginning an
extensive printout.

Visualize your printout with page
breaks, page numbering and titles,
margins of your choice, indented
carryover lines, on any size paper!

Appreciate the time and money you
will save by.not waiting for your
printer.

SooperSpooler, a buffered printer
interface, maintains control over your
printer while you go on using your
computer for more productive
activities. Eliminate waiting while your
printer pecks through a long
document. SooperSpooler accepts
information from your computer at up
to 3000 characters per second and
feeds it to your printer as fast as it can
handle it—without using any of your
computer’s memory or time!

SooperSpooler features include:

16K Memory (62K optional)
Buffer Status Readout

Space Compression
Pagination

Single Sheets

Headers and Page Numbering
Indentation on Carryover Lines
Self Test Routine

Features also Software Controllable
Plugs into Most Computer Systems
16K Paraliel 1/O Unit-—$349.00!
Serial 1/ O Option—$95.00

* 46K Memory Option—$159.00

% 0o 0000 00000

SooperSpooIeTlrby Compulink —
The missing link that gives your
microcomputer mainframe printing.

COMPULINK

CORPORATION

1840 Industrial Circle
Longmeont. CO 80501 (303) 651-2014

Send for brochure
Dealer inquiries welcome
Call for information: 800-525-6705 '
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agine it was necessary for the sur-
vivors to examine the tried and prov-
en elements—the high standards and
idealism that had built the Disney
legacy—and maintain them as the
status quo. This evolved into the
Disney Formula’ that's become so
familiar. The flip side of that, though,
is that these same guidelines became
constraining boundaries.” So a place
that had been a Mecca for innovation
and creativity appeared to stagnate
for a decade or so, and much of the
public became disenchanted with the
Disney product. But eventually it
became obvious that it was impossi-
ble to stop the clock. “They've been
through that period; and now there
are new people, new minds, and new
ideas to add to a strong foundation.
Those who have been here awhile
really represent the heart of the
studio, and there is a lot to be learned
from them. It seems the right time for
the combination of old and new. The
prevalent attitude at the studio is one
of optimism. They're ready to say:
‘Let’s move forward. We've survived
the deaths of Walt and Roy and we're
continuing to grow. Let's take a look
at what we're founded upon and ap-
ply it to the present and future.’ Now
I'm looking forward to some really
progressive new projects here—to be-
ing a state-of-the-art company—be-
cause that’s what we're based on.”
The concluding remarks of most
Tron workers almost inevitably in-
clude some thoughts about the prom-
ise that the new tools used on the film
hold. To the common man, com-
puters have come to symbolize the
most dehumanizing aspect of technol-
ogy—and not without some justifica-
tion—but these are just tools, not to
be blamed for the uses to which they
have been put. Only recently has the
public begun to realize that com-
puters can be made to do beautiful
things. Coming from the center of the
computer graphics explosion, Rich-
ard Taylor said philosophically: “I'm
continually asked if computers are
going to replace people in the arts. A
lot of people seem to think of them as
a threat. The thing is that computers
are not a threat. I think they're just as
evolutionarily natural as a tree.
When consciousness evolves into

waany americanradinhistaryy com

matter, eventually machines are. a
result of that evolution. The digital
watch on your arm is as natural as the
flowers in your garden. Apparently,
when consciousness evolves, it starts
inventing wheels, fire and easier ways
to do things. Eventually, it makes
machines—and computers are just
one of the more recent evolutions.

“Computers are like anything else.
It's the way man uses them. [ think a
computer is really just an instrument
of expression—like an organ or a
piano. It's how you play it that even-
tually resolves what value it has.
They don't replace people and I don't
think they should be intimidating to
people. It takes people to play them;
and it takes imaginations to give them
value. They certainly aren't going to
replace animators or musicians.
They're just here to help us express
ourselves more clearly.”

Steven Lisberger had similar
thoughts. “There is this fear people
have that eventually actors are going
to be replaced by computer charac-
ters. I don'’t think it is valid at all. The
only thing that the technology is go-
ing to do is provide the actors with
new places to go and new ways to go
there. 1 myself have a fear of
technology taking the humanness out
of our lives and creating a barrier be-
tween people. The notion in the film
is that, if anything, the technology
should make people more accessible
to each other, rather than creating
frustrating walls between us. | have a
dream that with computers eventual-
ly films will become interactive, and
that eventually they will be designed
where audiences can participate in the
picture. Depending on how involved
or skilled they are, the audience could
actually affect the outcome of the
movie. If you had a really hot au-
dience, the good guys would win; if
you didn’t, the bad guys would win.
The audiences’ reactions would deter-
mine which. way it went.”

“The nice thing about computer
generated animation,” Larry Elin con-
cluded, “is that there’s really no end
to the possibilities for it. The technol-
ogy is literally a fetus. Tron is going
to be thought of as the maternity
ward of computer graphics in enter-
tainment.”®
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SOLUTIONS are
freeandeasy
withthe

ASSOCIATE"

The ASSOCIATE is a field proven desktop microcomputer with many
features: 64K memory plus 2K PROM; 720K bytes of floppy disk
storage: Z80A 4Mhz processor; DMA disk confroller, interrupt controller
and timer; unique anti glare screen; typewriter style keyboard,
numeric keypad and 10 function keys: and 2 RS232C ports. Optional
parallel, IEEE 488, and RS449 ports give added flexibility. The
remote or integrated hard disk option offers you needed growth

capability.

Your SOLUTIONS are supplied FREE. The CP/M operating system
provides access to thousands of software programs. We start you out
with FREE wordprocessing by Spellbinder, FREE business planning
by Microplan, FREE accounting and FREE testing programs; an
excellent combination for a total business system. To make it easy to
use we have programmed the 29 programmable keys and added
a quickly readable keyboard template for each SOLUTION. Other
SOLUTIONS and templates are available such as dBASE Il, MBASIC,
SuperCalc, WordStar and more. You may even program the keys
and design a template to match your own chosen software.

You may select FRIENDS to assist your ASSOCIATE such as printers
from Qume, Ricoh and NEC. Ribbons, printwheels, and disks are also
available at low cost. With nationwide service and repair from
General Electric you have a total package which is hard to beat. And
the price; well, it's an unbeatable $3,450. Don't wait! Contact
us today for a dealer near you and bring SOLUTIONS to your business or
personal computing needs. Data Technology Industries, 701A
Whitney Street, San Leandro, CA 94577 (415) 638-1206,

TWX 910-366-2072.

Data Technology @ Industries™

SOLUTIONS, ASSOCIATE and FRIENDS are Trademarks of Data Technology Industries: Spellbinder is a Trademark of LEXISOFT. Inc.; Microplan is a Trademark of
Chang Labs; CP/M is a Trademark of Digital Research: WordStar is a Trademark of MicroPro; SuperCalc is a Trademark of SORCIM; dBASE Il is a Trademark of

Ashton-Tate: MBASIC is a Trademark of Microsoft.

Circle 143 on inquiry card.

BYTE November 1982 75

www americanradiohistorvy com


www.americanradiohistory.com

The Panasonic portable computer
We’ve improved the way

THE uw
, u -.'.r_:_'.-_'_- . = " = = L Vi LMMWI
—— o~ It will improve the way you
solve problems. And the
* solutions come from the
portable computing power
you have at your
fingertips. You can take it
with you on planes, cars,
boats, anywhere, because
it fits into a suitcase. You can
be more cost effective in the
field, because you'll have
access to more information for
making on-the-spot decisions.
You'll have the incredible
e advantage of being able to
= /WA telecommunicate from anywhere
you are. It gives you a whole
new world of computing.
Portable computing.

I..,- -

Software Solutions —Now

‘ there's an exciting new software
system for the 6502

‘ 4 microprocessor that gives you more

; solutions to your problems.

The popular language software for the portable computer includes

Extended Basic Compiler/interpreter, SnapFORTH and Microsoft Basic.®

The Panasonic portable computer also has a wide range of specific
software programs for your specific problems, such as:

The Scientific Calculator — An incredibly powerful tool that solves mathematical problems for the
scientist, engineer, and professional wherever they go.

Portabudget — It's your portable personal financial manager. It gives you up-to-the-minute personal
control. It allows you to be your own record keeper, savings advisor, accountant, bill manager, credit
and charge account guide, investment counselor, portfolio keeper, and tax assistant. Overall, it
helps plan your personal financial life, portably.

Portacalc —Gives you the portability and the flexibility to automatically analyze numerical problems
wherever and whenever they arise. You can assess “what if” alternative business problems,
comprehend key variables in business, and dynamically analyze problems on engineering projects.

Portawriter —It allows you to write, edit, and format information. And, you can telecommunicate the
information from wherever you are. Whether you're in the boardroom hotel room, or even on a golf
course, Portawriter gives you full editing and formatting capability for notes, reports, letters, news
copy, tables, lists, forms, orders, you name it.

Portalog — It is an easy, precise tool for time-billing professionals without a minute to lose. Whether
you're on the road or in the office, you can log time, compile bills, generate billing reports, and track
the work of your highly paid employees. Portalog gives you improved timekeeping productivity.

Telecomputing 2™ — It lets you telecommunicate with your data base. You can establish
communications between headquarters and field forces. Exchange files and programs between
remote stations. Access timesharing services and store data in a large computer’s mass storage.
You can also upload and download program data.

wwWw americanradiohistorvy com
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with a wide range of new software.
you solve problems.

Portaflex — A master program that allows you to create solutions for applications, such as:

o Inventory Control — Analysis and control of inventory while you're on the job.

o Order Entry — A customized system for any sales order entry. It offers you productivity, and the
advantage of faster order entry.

D Field Service —Retrieve, diagnose, and analyze your field service data wherever you are in the field.

o Auditing and Accounting —Custom auditing and accounting, anywhere you are in the field.

o Estimating — Versatility for flexible bidding and estimating at your job site.

Software Development Tools for the Customizer —Create your own custom programs and burn
them into your EPROM so your program is recorded in nonvolatile form.

Simply take a desk top microcomputer; insert the software development discs, create your own
program, de-bug that program, compile the program, then “burn-in" your problem-solving EPROM.
*Presently offered for Apple Il Plus.

Hardware Specifications — Introducing Peripherals for Additional Solutions —
The Panasonic portable computer offers 6502 Modular peripherals let you customize your system.
microprocessor (1 MHz) technology. o Multiple RS-232C serial interfaces
o It offers 4K or 8K internal nonvolatile RAM o Asynchronous modem with cassette interface
o 48K internal ROM (110 or 300 baud)
o Built-in Ni-Cad rechargeable battery pack o 40-character microprinter (thermal dot matrix printing)
o External AC adapter/recharger o 8K or 16K RAM memory expansion packs
o 26-character liquid crystal display o X-Y, four-color plotter (up to 80 characters per line)
0 65-key completely redefinable keyboard o TV adapter (32 characters X 16 lines with color

and graphics) -

The Panasonic portable computer. it's improved the way you solve problems. Because we believe
its portable modules and multiple software applications can vastly improve your productivity. And that
can be an important solution to your profit problems.

The portable computer from Panasonic. We've improved the way you solve problems.

Lﬂi.sl\k.,l’anasnnic. I’s changing the way the world uses computers.

: Please send me more information. Dealer Inquiries Invited
| Panasonic Company, Hand-Held Computers
i One Panasonic Way, Secaucus, New Jersey 07094
|
1
] Name (PLEASE PRINT)
/ Title & Company

= Type of Business
k Address
City State Zip

Phone Number ( )

Panasonic.

B just slightly ahead of our time.

.----------------------------------------------’
Circle 352 on inquiry card.
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- Ciarcia’s Circuit Cellar

Build the Circuit Cellar
MPX-16 Computer System

Part 1

Any peripheral device designed to be installed in the IBM
Personal Computer can be plugged into this 8088-based system.

Let’s see. What's next? A computer-
controlled bird bath? An early-warn-
ing radar transponder? How about a
satellite-tracking system? Something
simple.

After this series of articles is over, 1
am going to write about uncompli-
cated construction projects for a
while. You'd think that after doing 50
or so projects over the past four years
I'd have learned to recognize when
uncontrolled invention was getting
the upper hand, as it did in this
month’s project.

I was caught up in the fervor that
resulted from the introduction of the
IBM Personal Computer. As 1 had
already written two articles on the
Intel 8088 microprocessor used in the

Copyright © 1982 by Steven A. Ciarcia.
All rights reserved.

IBM and IBM Personal Computer are trade-
marks of International Business Machines Cor-
poration.
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Steve Ciarcia
POB 582
Glastonbury, CT 06033

IBM machine, I quickly decided to
jump on the bandwagon and pur-
chase the first IBM PC (as it's called
by its owners) that I could get my
hands on. I've found myself in agree-
ment with the prevailing opinion that
the IBM PC is a solid design and well
supported, but it's relatively expen-
sive to upgrade.

The design of the
MPX-16 had to be a
team effort.

Somewhere along the way I had the
absurdly ambitious idea of presenting
a Circuit Cellar construction project
on building a full computer system
based, like the IBM PC, on the Intel
8088 microprocessor. (After all, I've
done many microprocessor projects
before.) And somewhere further
along the way I decided to do it.

www americanradiohistorv com

Design Concepts

Certain questions had to be ad-
dressed, of course. Should I try for a
10-chip design or splurge and make it
20 chips? What kind of expansion-bus
scheme should the system use? What
about supporting software? Could 1
design a small 8088-based computer
and call it a development system?

The initial stages of design moved
very quickly, and in a few weeks [
had put together a prototype of a
64K-byte 8088-based trainer or devel-
opment system. It was a compact
design with limited input/output
(170) capability but with relatively
little expansion potential, lacking an
expansion bus. It could have served
well as a Circuit Cellar project. How-
ever, owning a so-called development
system has come to mean that you are
on your own: you won't get much
support for either software or hard-
ware. If the project was to have any
real significance, support had to be
available, and the burden of provid-
ing support would have been mine.
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Photo 1: The Circuit Cellar MPX-16 single-board computer system, which uses the latest technology to provide lots of
low-cost computing power. The five-layer printed-circuit board contains 120 integrated circuits including most common
peripheral-device interfaces; furthermore, any peripheral-device card intended for use with the IBM Personal Computer
can be plugged into one of the I/O-expansion slots. There are nine slot positions, but only five sockets are installed initially.

There was only one answer: com-
patibility. The project would have to
be compatible with peripheral-device
expansion boards and software de-
signed for some popular computer
system. The logical choice, given that
I intended to use an 8088, was to
make my project compatible with the
[/O-expansion bus of the IBM Per-
sonal Computer. (The only real alter-
native was the S-100 bus, but some-
how in my fervor the IBM PC route
seemed more natural. S5-100 fans
should look up reference 1.) Conse-
quently, IBM PC memory and [/O-
expansion boards, available from
numerous sources, could be used to
expand this new computer.

But in making this choice, [ opened

Pandora’s box. | was already commit-
ted to producing the article, but mak-
ing my little prototype bus-compat-
ible with the IBM PC was like fitting
the Queen Mary into a bathtub.
Scratch one prototype; start thinking

about the “system board.”

Ten minutes later, 1 realized that
this would have to be a team effort. |
would need assistance in developing
the design, the documentation, and
the software, so | enlisted help from a
few friends and other engineers to
form the design team.

At that point, team (or rather,
committee) dynamics came into play.
If you give a committee 3 square
inches of empty space on the printed-
circuit board, they'll want to increase

www americanradiohistorv com

performance by packing 10 more in-
tegrated circuits into it. Essentially
that’s what happened to my little
trainer board. Not only would the
resulting system be bus-compatible
with the Personal Computer, but it
would overcome some of the expan-
sion weaknesses of the IBM machine
by incorporating many peripheral
devices as part of the basic design. In-
stead of a board that could be ex-
panded into a system, this new com-
puter would be a complete system
that had been shrunk to fit on a single
board.

Design Characteristics
The result of our effort is called the
Circuit Cellar MPX-16 Computer

November 1982 © BYTE Publications Inc 79
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1. 5-MHz Intel 8088 main processor

2. optional Intel 8087 numeric copro-
cessor

3. 256K-byte on-board-user-memory ca-
pacity, with parity

4. two RS-232C serial input/output ports

5. three parallel input/output ports

6. on-board controller for either 5%-inch
or 8-inch single- or double-density
floppy-disk drives (up to four)

7. supports the CP/M-86 operating sys-
tem directly, with BIOS in EPROM

8. nine expansion slots (five connectors
provided), bus-compatible with 1BM
Personal Computer

9. sockets for 64K bytes of 24- or 28-pin
EPROM

10.four independent DMA channels

11.sixteen levels of vectored interrupts

Table 1: Features of the MPX-16 com-
puter systeni,

System, shown in photo 1. Consisting
of a single 9- by 12-inch five-layer
printed-circuit board containing 120
integrated circuits (ICs), the MPX-16
is completely compatible with the ex-

pansion bus of the IBM Personal
Computer and contains the following
features: provision for an optional
Intel 8087 math coprocessor, 256K
bytes of RAM (random-access read/
write memory), serial and parallel
170 ports, floppy-disk controller, ex-
pansion slots, and support for Digital
Research’s CP/M-86 operating sys-
tem. (A more detailed list of features
appears in table 1.)

The MPX-16 constitutes a com-
plete, single-board computer system,
using the latest technology to provide
lots of low-cost computing power. It
is designed to utilize all the expansion
peripherals that are available for the
IBM machine, and because it has so
many capabilities built in, you don't
have to use up expansion slots for
simple jobs like interfacing a printer.
Programmers, however, will un-
doubtedly want more memory. To
meet this demand, additional mem-
ory boards can be plugged in to pro-
vide the system with one full mega-
byte of user memory. A hard-disk
drive can be added easily, and an

8087 mathematics coprocessor can be
inserted to multiply the system’s raw
computing power by a factor of 10 to
100.

The MPX-16 is designed initially to
use CP/M-86, but it will ultimately
accommodate Microsoft's MS-DOS
and any other software that does not
use unique features of the IBM Per-
sonal Computer. The greatest dif-
ference is this: as a stand-alone sys-
tem, the MPX-16 communicates with
the user through a serially interfaced
display terminal instead of through a
memory-mapped video display and
separate keyboard. The BIOS (basic
input/output system) module of
CP/M-86 is contained in a set of
EPROMs (erasable programmable
read-only memories) on the board.

The MPX-16 is almost complete on
a single board. In addition, you need
merely a power supply, a serial ter-
minal, and one floppy-disk drive. To
start operation, you just turn on the
power, insert a CP/M-86 disk, and
start the bootstrap operation. For the
sake of appearance, though, you may

In Texas Orders
Questions & Answers
1-713-392-0747

WE OFFER ON
REQUEST

Federal Express (Overnight Delivery)

Houston Intercontinental
Airport Delivery (Same Day)

U.P.S. BLUE (Every Day)

References from people who have
bought computers from us probably
in your city

“TRS-BO 1s a Registered Trademark of Tandy Corp

ED McMANUS
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22511 Katy Freeway

Katy (Houston) Texas 77450

SAVE BIG DOLLARS ON ALL TRS-80°' HARDWARE & SOFTWARE

TRS-80 BY RADIO SHACK. Brand new in cartons delivered. Save state sales tax. Texas residents add only
5% sales tax. Open Mon.-Fri. 9-6, Sat. 9-5. We pay freight and insurance. Come by and see us. Call us for a
reference in or near your city. Ref: Farmers State Bank, Brookshire, Texas.

In stock TRS-80 Model
S anam
No Tax on Out of Texas Shipments!

Save
10% 15%

OR MORE
Reserve Your Model 16 Today

Telex 77-4132 (Fleks Hou)

wwWwW americanradiohistorv com

INDUSTRIES,

INC.

To Order
1-800-231-3680
800-231-3681

WE ALWAYS
OFFER

NO extra charge for Master Card
or Visa.

We use Direct Freight Lines. No
long waits.

We always pay the freight and
insurance

Toll free order number

Our capability to go to the giant
TRS-80° Computer warehouse 5
hours away, in Ft. Worth, Texas,
to keep you in stock.

JOE McMANUS

——
visa

Circle 267 on inquiry card.
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THE SOLUTION IS IN THE VISISERIES.

No matter what kind of problems
you're trying to solve with an IBM
Personal Computer, there’s a program
in the ever-expanding IBM VisiSeries™
line that will give you the solution.
Faster, better, smarter.

Take our IBM VisiCalc* program.
It's #1in the business. Because it takes
the work out of working with business
numbers. The IBM VisiCalc program
is the powerful “electronic worksheet”
that speeds planning and budgeting.
You can ask “what if?” and see the
answers immediately. So you can
analyze the impact of decisions before
you make them.

Our IBM VisiTrend/Plot™ program
makes it easy to analyze data and see
the results in easy-to-understand
charts and graphs.

With our IBM VisiFile™ program
you can organize, maintain and more
effectively use the information your
business needs.

Is a lot of your workday taken up

with scheduling projects and estimat-

ing costs? Our IBM VisiSchedule™
program will help you do it better,
with a lot less work.

And for helping you manage your
valuable time, organize your personal
information, nothing could be of more

value than our IBM VisiDex® program.

Our IBM VisiCalc Business Fore-
casting Model™ package will give
you vital financial information
about your business.

And our IBM Desk-
top/Plan™ program
will speed and auto-
mate all your finan-
cial and business
planning.

Put the IBM
VisiSeries pro-
grams to work
on your IBM
Personal Com-
puter. Doit
by December
31, 1982 and
get three

© 1982 VisiCorp. IBM is a trademark of Internationa! Business Machines Corporation.

www.amedt

programs for the price of two!

Get all the details from your
VisiCorp retail computer dealer. Or
write Customer Services, VisiCorp,
2895 Zanker Road, San Jose, CA 95134,

THE IBM
VISISERIES FROM
VISICORP”

PERSONAL SOFTWARE™

v,

19099 99 9V wiy
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Photo 2: The Gerber Scientific Instrument Company PC-800 CAD (computer-
aided design] machine used to lay out the MPX-16's five-layer printed-circuil
board.

8087
8155H-2 Boge NUMERIC
170 + TIMER wledl) LTI 2 PROCESSOR
d=(=00 {NDP)
( LOCAL BUS >
]
MASTER 8288 AND BUS -
8259a BUS- INTERFACE ARBITRATION
PIC COMPONENTS Losic
SLAVE 8284 AND
8259 SYSTEM-TIMING
PIC LOGIC

! !
¢ »

[ Y
1/0-EXPANSION 8237A-5, 8225, SYSTEM
CHANNEL 8253,8251, 8272 MEMORY
CONNECTORS 170 DEVICES (ROM AND RAM}
[
y

DATA - BUS-

INTERFACE

COMPONENTS

A
£ RESIDENT DATA BUS >

Figure 1: Simplified, high-level block diagram of the Circuit Cellar MPX-16 computer
system. The abbreviation "PIC" stands for “programmable interrupt controller.”
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want to wrap up the whole thing in a
suitable enclosure; one should be
available by the time you read this.

Pragmatic Considerations

Obviously, it is impossible to
describe the construction of such a
powerful computer in detail in a
single article. Even dividing it into
three parts, as I plan, will be a diffi-
cult task; it will take us three months
to print schematic diagrams of the en-
tire computer in the magazine. I'll try
to be as explicit as | can concerning
how the circuitry works, but you
must understand from the outset that
this is no beginner’s project.

The condensation of information
here is counterbalanced by the sup-
port available from The Micromint,
where you can get assembled and
tested systems, blank printed-circuit
boards, and complete documentation
containing all the circuit diagrams
plus much more detail than can be in-
cluded in these brief articles.

Finally, before I start the details, I'd
like to say something about the
MPX-16’s circuit board. Printed-
circuit boards are available for
building most recent Circuit Cellar
projects, and this project is no excep-
tion. The only departure from the
norm this time is in the complexity of
the board.

The MPX-16 contains 120 IC pack-
ages. To keep its size manageable, we
had to use a multilayer printed-circuit
board instead of the relatively simple
double-sided boards used in smaller-
scale projects. With the aid of a
Gerber Scientific Instrument Com-
pany PC-800 CAD (computer-aided
design) machine, shown in photo 2,
we eventually arrived at a 9- by
12-inch board with five layers of con-
necting traces. This is significant
because multilayer boards cost about
10 times as much as standard double-
sided boards. But even with an expen-
sive circuit board, I believe that the
MPX-16 has unbeatable performance
for its cost.

MPX-16 Overview

The functional organization of the
MPX-16's onboard components is il-
lustrated in two levels of detail.
Figure 1 shows a simplified, high-
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THE
SENSIBLE
SOLUTION.....

There is a revolution going on in computer programming. Decreased hardware
prices have opened up the need tor thousands of new application programs.
New users are not as willing to accept the “canned" package solutions to their
software needs, but traditional programming languages mahke customizations
impractical.

A totally new concept is needed.

O'Hanlon Computer Systems, Inc. is now offering a sensible solution to tilling
the micro-computer users' needs.

The SENSIBLE SOLUTIONTM Relational Data/Procedural Language is an
innovative approach to micro-computer programming.

Not just another relational data base. the SENSIBLE SOLUTIONTM s a
complete programming language. Comprised of a series of plain English com-
mands, even the computer novice can learn to construct complex applications
in minutes.

SENSIBLE SOLUTIONTM programs are so compact that one page of its source
code is equivalent to ten pages of BASIC language programming. Shorter pro-

grams and English language commands make program creation, modification

and debugging a snap.

Features such as:

Automatic screen and data file creation

Multiple screens in one program

Multiple key, multiple file B-tree data tile handler

Virtually unlimited program size even in 64K RAM

Runs on CP/IMTM, MPIMTM, MSDOSTM, DPCIOSTM, TurboDOSTM and

MmmOSTTM operating systems

Muiti-user record and file locking on muiti-user systems

INQUIRETM quick report utility

REPORTERTM Muiti-tile report generator

Easy to tollow English language source code

Program compiler-protecting source and increasing speed

$695.00 tor language with INQUIRETM, REPORTERTM and Complier

$345.00 tor Runtime only. INQUIRETM and REPORTERTM Inciuded
mahke the SENSIBLE SOLUTIONTM the most powertul and versatile program-
ming language available.

Not everyone wants to be a programmer, so as part of the SENSIBLE series of
computer solutions. O'Hanlon Computer Systems. inc. has used its extensive
applications experience to develop the following application packages. All
accounting applications are sold with source code for easy moditication:

SENSIBLE BOOKKEEPERTM Bookkeeping For Small Businesses.

This, easy to install and operate. bookkeeping system for small businesses or

home includes General Ledger. Accounts Receivable and Accounts Payable.
Price $495.00

SENSIBLE MANAGEMENTTM interactive Business Management Systems
More extensive than SENSIBLE BOOKKEEPERTM, these business manage-
ment systems provide complete interactive accounting. including General
Ledger. Accounts Recelvable. Accounts Payable, Payroll, inventory Control.
Order Entry and Purchase Order Entry for a variety of businesses such as:
Wholesale Distributors, Point-of-Sale Retailers. Accountants, Attorneys.
Medical Clinics. Manutacturers Representatives. Etc..

Price $895.00

SENSIBLE PLANNERTM Electronic Spread Sheet
The SENSIBLE PLANNERTM Electronic Spread Sheet Is a further enhance-
ment to the SENSIBLE approach to software solutions. This powerful
business management toof is fully interactive to the data files created by
the SENSIBLE SOLUTIONTM Relationat Data/Procedural Language. allow-
ing the user to pull actual data from accounting or other files without the
need for double entry.

Price $295.00
SEE US AT OUR COMDEX BOOTH 4404

L AUIANLS
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—
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O’HANLON

Circle 330 on inquiry card.

COMPUTER SYSTEMS 11058 Main Street, Bellevue, WA 98005 {206) 454-2261

* CP/M & MP/M is a registered Trademark of Digital Research Corp. * MSDOS is a registered Trademark of Microsoft * DPCIOS is a registered Trademark of Action Comp. Enterprises ® MmmOST

is a registered Trademark of Televideo ¢ TurboDOS fs a registered Trademark of Software 2,000
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Figure 2: Complete, detailed flow diagram of the MPX-16 system. (The diagram is continued on page 86.)
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Figure 2: Continued from page 85.
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Osborne brings you the comparison
IBM and Apple don’t want you to see.

Other computer companies dazzle buyers any other way.

with an array of options and add-ons that For your nearest dealer, call (in California)
makes the final price hard to determine 800 772-3545, ext. 905; (outside California)
and makes the computer hard to buy, - call 800 227-1617, ext. 905.

complex to assemble, and very

difficult to carry.

We believe in making personal
computers that are easy to learn and
use. And that starts with making
computers easy to buy.

The Osborne 1" Personal Business
Computer. One simple price, $1795,
buys it all.

Anditall cor?]es in a portable case
you can take with you wherever you '
work. Because once you go to work with _E S B 0 n NE

e—rrn———————==""}
an Osborne, you won’t want to work COMPUTER CORPORATION

$1795. (Jnmplete Imludln r Software.

OSBORNE 1™  IBM PERSONAL® APPLE II®

(S R e T | (o s S LS
Computer with 64K RAM, two floppy drives?,

keyboard and CRT: $1795 $32408 $3120°
Serial communications: INCLUDED EXTRA COST EXTRA COST
Modem Connection: INCLUDED EXTRA COST EXTRA COST
IEEE 488 Instrument communications: INCLUDED EXTRA COST EXTRA COST
[ e e e e e T e o
BASIC interpreter?: INCLUDED INCLUDED INCLUDED
o e e e e I S TS S ST B e T
Business BASICE: INCLUDED EXTRA COST "EXTRA COST
e e o ot | faeir. i o 00 [hEseoumgieesd oo | [ o emE o ma ]
CP/M? Control Program: INCLUDED EXTRA COST F (see below)
o = - i e e el e e i e I T e s S e S M
Word Processing®: INCLUDED EXTRA COST EXTRA COST
A e e o REESl ) T EEaeeme e 0o Lo
Electronic Spreadsheet!: INCLUDED EXTRA COST EXTRA COST
A | e - | [ Shpeaemestmen | i S
Carrying Case: INCLUDED EXTRA COST EXTRA COST
= . — =l e e e
TOTAL PRICE": $1795 $4000-4700 $4000-4700

A. The Osborne 1™ includes two built-in 100K byte floppy disk drives. The IBM* and APPLE II* drives provide approximately 160K bytes of
storage. B. From the IBM Product Center Personal Computer Price Schedule. C. From the Apple Computer Suggested Retail Price List.
D. The Osborne inciudes MBASIC® from Microsoft. E. The Osborne includes CBASIC*, a business-oriented BASIC language from Digital
Research.™ F. The Osborne includes CP/M®, the industry-standard control program from Digital Research. The list of software packages
which will run with CP/M is considerable. |BM offers CP/M 86 (a version of CP/M) at extra cost. There are optional hardware systems which
allow the Apple il to run CP/M; the Apple Il contro!l program is highly comparable to CP/M. G. The Osborne includes WORDSTAR" word
processing with MAILMERGE®—products of MicroPro™ International. H. The Osborne includes SUPERCALC™, the electronic spreadsheet
system from Sorcim Corporation. I. Exact price comparisons cannot be presented, because the software and hardware options chosen to
create the “'equivalent” of the Osborne 1 Personal Business Computer vary in price. The range indicated was computed using price lists
from IBM and Apple. Documentation of the computations are available on request from Osborne Computer Corporation. Trademarks:
OSBORNE 1: Osborne Computer Corporation; SUPERCALC: Sorcim Corporation; Digital Research: Digital Research, Inc.; Registered Trade-
marks: WORDSTAR, MAILMERGE: MicroPro international Corporation of San Rafael, CA; MBASIC: Microsoft; CBASIC, CP/M: Digital Research,
Inc.; IBM: IBM Corporation; Apple, Apple Il: Apple Computer Corporation.

Circle 341 on inquiry card. BYTE November 1982 87
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Figure 3a: Half of section 1 of the schematic diagram of the MPX-16; the second half of section 1 appears as figure 3b on the next two
pages. Sections 2 through 5 of the schematic will appear in Decemmber's and January's articles. Many connections to other sections of
the schematic are indicated in this figure by the notation *(n), where n is the section number; IC numbers in the other sections are
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given where appropriate. Here are shown the main processor, numeric coprocessor, interrupt controllers, clock generator, bus con-
troller, bus latches, bus transceivers, and miscellaneous cormnponents. A table of power connections will be published in the December

1982 BYTE.
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Figure 3b: Second half of section 1 of the schematic diagram of the MPX-16. Here are shown the direct-memory-access controller;
control-signal latches, registers, and transceivers; and various logic gates. Note the large number of bus lines for addresses, data, and
control signals. Sections 2 through 5 of the schematic will appear in December’s and January’s articles. Many connections to other
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sections of the schematic are indicated in this figure by the notation *(n), where n is the section number; IC numbers in the other sec-
tions are given where appropriate.
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level block diagram, while figure 2 on
pages 84, 85, and 86 contains a full
flow diagram for all parts of the
system.

We'll look at each constituent sub-
system separately, beginning with the
processor and coprocessor; arrange-
ment of data, address, and control
signal buses; clock signals; the NMI
(nonmaskable interrupt); and the
DMA (direct memory access) subsys-
tem. Section 1 of the schematic dia-
gram, which appears as figures 3a
and 3b on pages 88, 89, 90, and 91,
contains most of these subsystems,
although 1 do mention some things
that will show up in schematic-dia-
gram sections to be published in parts
2 and 3 of this series.

Intel 8088 Processor

The new 16-bit microprocessors are
more powerful than their 8-bit pre-
decessors. Not only do they operate
at faster speed, but the 16-bit chips
manipulate numerical quantities in
larger chunks, directly address more
memory, and offer the programmer
expanded instruction sets. But along
with the greater capability comes a
new set of computer-design con-
siderations.

An alternative to complete com-
mitment to 16 bits is embodied in the
heart of the MPX-16: the powerful
Intel 8088 microprocessor. The 8088
uses a 16-bit internal architecture and
instruction set and possesses a
1-megabyte memory-addressing ca-
pability and a 64K-byte [/O-address-
ing capability, but communicates
through an 8-bit external data bus
(sort of like putting its data flow
through a funnel). The 8088 has a
common internal architecture and
complete software compatibility with
the pure-16-bit Intel 8086 micropro-
cessor. As a result, the 8088 provides
an excellent way for designers, engi-
neers, hobbyists, and students to ease
into the world of 16-bit computing by
taking advantage of its 8-bit-compat-
ible bus structure.

The 8088 can be used in low-cost
systems that employ a few multi-
plexed-bus support chips such as the
Intel 8155 (2K-bit static RAM with
[/0 ports and timer), 8755A (16K-bit
EPROM with I/0O ports), and 8185

Circle 469 on inquiry card. e
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. (1K-byte static RAM). That was the
( mEMORY INTERFACE | approach | took in my previous arti-
. cle series (see reference 2, listed on
page 114). But the power of the 8088
can best be exploited when it serves as
the nucleus of a fully expanded sys-
tem, using its full address space and
coprocessing capabilities.

The 8088 microprocessor can be
set up to interact with other com-
ponents in the system in either the
maximum or minumum mode. Cer-
tain control and status signals differ
between the two modes. The selection
is made by connecting the MN/MX
pin on the 8088's package to ground
or to +5 V (volts). In the minimum
mode, the 8088 functions as a stand-
alone processor, interacting with pe-
ripheral devices somewhat like the
8-bit 8085 processor. In the maximum
mode, other integrated circuits per-
form certain specialized functions
such as bus control, numeric data
Figure 4: Functional block diagram of the Intel 8088 microprocessor. Its pipelined archi-  Processing, and input/output control.
tecture, shared with the 8086, increases speed by overlapping the execution of instruc-  In the MPX-16, the 8088 is configured
tions with memory-access operations. for maximum-mode operation.
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’ VR Data's HARD DISK Il has this feature.
. If your system will abend or die during a

data error or if you must always have the

ECC (Error Correction Code) is a poly-
nomial derivative which is used to detect

and correct errors. In simpler terms, this correct data for your functions, ECC is a
means that the computer will detect and necessity. This feature has filtered down from the larger
automatically correct data errors sometimes generated computer systems and is now used by manufacturers of
spuriously in the equipment. superior micro computer products.

imagine a 5 meg Winchester Hard Disk with the following features:

ééh $1899- Complete

¢ ECC—onboard buffer

* FCC approval—Heavy Duty Power Supply
e Automatic power on with system

e Heavy duty linear power supply

* Gold plated contact on all connectors

e Heavy gauge aluminum chassis

ONLY « 115/230 VAC 60/50 HZ Standard
e State-of-the-art controller
FROM data * 2 pass forced air cooling system

777 Henderson Boulevard N-6 Folcroft, PA 19032 Interfaces to: Radio Shack TRS 80 Model | « Radio Shack TRS 80
(215)461-5300 (800) 345-8I102 Model Itl « IBM Personal Computer e Others to be announced
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personal...

1. Proven, high-performance hardware: Thousands of
our microcomputers are proving themselves daily, in the field.

2. Vast software library: Three operating systems
(including CP/M), languages, word processors,

an electronic spreadsheet, versatile utilities and the
500-program Heath Users’ Group software library.

3. Self-instruction courses: Evaluation and program-
ming courses from Heathkit/Zenith Educational Systems.

4. Service support: Before and after the sale —
consultation by phone, carry-in service.

Test run one of our microcomputers
at any of the more than 60 convenient
 Heathkit Electronic Centers in the U.S.

Heathkit

ELECTRONIC CENTERS'

See the white pages of your telephone book
for store locations and telephone numbers.

Or if you prefer, send to the address below for a

FREE catalog:

Heath Company in Canada: Heath Company
Depi. 334.954 1480 Dundas St. E.
Benton Harbor, M 49022 Mississauga, ONT L4X 2R7

1 Please send my free catalog. describing your complete line
of microcomputer products!

Address

City __

CP-214
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192K and 256K Bytes. Board can be easily upgraded in 64K
capacities. Upgradability is the key!

Asynchronous Communications “As
Controller l;ttslesi:
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Totally compatible with IBM software and diagnostics.

Combination Memory/Asynchronous
Controller Board

(PC)2 high capacity memories are combined on one board with
single or double ported asynchronous communications
controllers to create the (PC)2 Combination Memory Expansion/
Asynchronous Controller Board. (PC)2 Combo Boards are fully
upgradeable in 64K increments up to the 256K byte board
capacity and are configured with support for one or two
RS-232C Ports.

Larger quantity pricing is available. For further details call (PC)? Today.
= ________________————
Phone or Write Now! (408) 749-9313
(PC)?, 510 Lawrence Expressway No. 678 Sunnyvale, CA 94086

Postage and Handling included within continental U.S.A.

One year warranty on all board products.
MasterCard, Visa, Checks and C.0.D. accepted.

PLUG COMPATIBLES FOR PERSONAL COMPUTERS
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Circle 354 on Inquiry card.

Architecture of the 8088

The internal architectures of the
8088 and 8086 processors are iden-
tical. A diagram of their internal
structure is shown in figure 4. The
8088 contains two logical functional
divisions—the bus-interface unit
(BIU) and the execution unit (EU)—
with a logical pipeline between them
that provides an instruction queue.

The 8088 uses instruction queuing
to increase computing speed. A
4-byte instruction queue holds con-
tents of the four bytes in memory that
consecutively follow the instruction
being performed by the execution
unit. These four bytes of instructions
or data are brought into the processor
before they are to be executed; there-
fore, when the EU is ready to execute
the next instruction, frequently it or
the data required is contained already
in the queue. Only when the EU needs
to access nonconsecutive addresses
(or during a few combinations of
especially fast-executing instructions)
will time be consumed for memory
fetches. By not tying up the memory
bus as often as its nonqueuing 8-bit
predecessors, the 8088 makes the bus
available for use by other powerful
support devices. The overall result is
increased efficiency and faster pro-
cessing.

The execution unit is where the ac-
tual processing of data takes place in-
side the 8088. It is here that the
familiar arithmetic and logic unit
(ALU) is located, along with the
registers used to manipulate data,
store intermediate results, and keep
track of the pushdown stack. The EU
accepts instructions that have been
fetched by the BIU, then processes the
instructions. It next returns operand
addresses to the BIU, processes the
operands, and then passes them back
to the BIU for storage in memory.

The role of the bus-interface unit is
to maximize bus-bandwidth utiliza-
tion (that is, to speed things up by
making sure that the bus is used to its
full capacity). The BIU carries out
this assignment in two basic ways:
first, by fetching instructions before
they are needed by the EU and storing
them in the instruction queue, and
second, by taking care of all operand-
fetch and -store operations, address
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Apple Polishing.

New software for your Apple'IllL.

Only from Quark.

Now you can add three new Quark software
products to your Apple lll.

Advanced programs which offer you the technical
sophistication you need. With the simplicity of
operation you want. All at intelligent prices.

Case-in-point: Catalyst™. With this hard disk

program, you'll only have to boot your system once.

Which means you may not have to touch another
floppy disk all day. And the price, to coin a phrase, is
user-friendly. Only $149.

You'll also be delighted with Discourse ™

A spooler that saves you a lot of time. Because it
lets you use your computer while you're printing
other reports. Plus, you can queue up to 14
documents. The priceis $125.

* Apple is aregistered trademark
of Apple Computer. inc.

And if you need an automated appointment
calendar, the answer is Quark’s new Vigil™.
No matter what your Apple Il is doing, Vigil
will alert you to the next event on your busy
schedule. The price is attention-getting, too.

Just $95.

Your dealer wants to show you these exciting
new programs today. And while you're there, be
sure to ask for our free brochure: Apple
Polishing.

Or write us directly.

You'll discover how to put Quark’s unique line of
software to work for you. And then your Apple Il
can really shine.

Quark

1433 Williams, Suite 1102 Denver, CO 80218
(303) 399-1096

Circle 380 on inquiry card.
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8088 REGISTER MODEL: (8080 REGISTERS SHADED)

7 07 0
AX AH AL (A) ACCUMULATOR
BX 8H BL (HL) BASE
cX CH oL (8C) COUNT
DX DH oL (DE) DATA
15 0
{ 5P {(sP) STACK POINTER
BP BASE POINTER
Y SOURCE INDEX
DI — DESTINATION INDEX
15 0
—{ (PC) INSTRUCTION POINTER
T T 1 JololtrIs]z] Ta] Je] [c]tesw) status rLaes
15 0
- [ CODE SEGMENT
DS DATA SEGMENT
s STACK SEGMENT
ES EXTRA SEGMENT

Figure 5: Programmer's model of the 8088's fourteen 16-bit registers. The shaded
registers are the 8080-register subset, that is, the registers that are common to the 16-bit
8088 and its 8-bit predecessors.

HFFFFFH

64 KB CODE SEGMENT
! XXXXOH
f =
STACK SEGMENT
+OFFSET
s ~
“ ,r
SEGMENT MSB
REGISTER FILE WORD Lse DATA SEGMENT
cs — BYTE
$S >
DS >
ES —_ £ =
EXTRA DATA SEGMENT
T Too000n

Figure 6: Menory organization in the 8088. Memory segmentation is used to address up
to 1 megabyte (1,048,576 bytes) in segments of 64K bytes. The 8088 creates a 20-bit ad-
dress by combining a 16-bit offset value with a segment-boundary value stored in one of
the segment registers.
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relocation, and bus control. (These
actions of the BIU leave the EU free to
concentrate on processing data and
carrying out instructions.)

Figure 5 shows the programmer’s
model of the 8088's fourteen 16-bit
registers. The shaded registers are the
8080-register subset, that is, the
registers that are common to the 8088
and its 8-bit predecessors.

The general registers, also called
the HL group because they can be
subdivided into high and low bytes,
include the accumulator (AX), base
register (BX), count register (CX), and
data register (DX). The two bytes in
any of the general-purpose registers
can be operated on separately; for in-
stance, the AX register can be ad-
dressed as a 16-bit register, AX, or the
high-order byte can be addressed as
the register AH and the low-order
byte as AL. The same holds true for
BX, CX, and DX.

Another group of registers is the
pointer and index (or P and I) group.
This set contains the stack-pointer
(SP), base-pointer (BP, an extra
pointer into the stack), source-index
(SI), and destination-index (D) regis-
ters. Generally speaking, these regis-
ters hold offset addresses used for ad-
dressing within a segment of mem-
ory. They can also participate, along
with the general-register group, in the
arithmetic and logical operations of
the 8088.

The 8088 uses memory segmenta-
tion to address this large memory
space efficiently; it deals with
memory as a set of four 64K-byte seg-
ments simultaneously defined (possi-
bly overlapping) within the memory-
address space, which is organized as a
linear array of 1,048,576 bytes, ad-
dressed as hexadecimal 00000
through hexadecimal FFFFF. The 8088
creates a 20-bit address by combining
a 16-bit offset value with a segment-
boundary value stored in one of the
segment registers. Figure 6 shows
how this works.

Each of the 16-bit segment regis-
ters, the code-segment (CS) register,
the stack-segment (SS) register, the
data-segment (DS) register, and the
extra-data-segment (ES) register, con-
tains a value that can be combined
with the 16-bit offset address speci-
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S-100 STATIC MEMORY
BREAKTHROUGH
———— e ]

Finally, you can buy state-of-the-art
S-100/IEEE 696 static memory for your
computer at an unprecedented savings.

Memory Merchant's memory
boards provide the advanced features,
quality and reliability you need for the
kind of operational 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.

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 (less shipping).

NEW S-100 PRODUCTS COMING
SOON:

* DUAL 8/16 BITCPU BOARD

* 128K 8/16 BIT STATIC RAM

* 256K 8/16 BIiT DYNAMIC RAM

Circle 277 on inquiry card.

48K PARTIALLY POPULATED $519.
32K PARTIALLY POPULATED $409.

64K RAM, MODEL MM65K16S

® 64K X 8-bit

¢ Speed in excess of 6 MHz

¢ Uses 150ns 16K (2K X 8) static RAMS

¢ Ultra-low power (435 Ma. max. —
loaded with 64K)

* Bank Select and Extended Addressing

¢ A 2K window which can be placed
anywhere in the 64K memory map

e Four independently addressable 16K
blocks organized as:

— Two independent 32K banks or

— One 64K Extended Address Page or

— One 48K and one 16K bank for use
in MP/M? (option)

e Each 32K bank responds
independently to phantom

e 2716 (5V) EPROMS may replace any or
all of the RAM

e Field-proven operation in CROMEMCO
CROMIX* and CDOS*.

e Compatible with latest IEEE 696
systems such as Northstar, CompuPro,
Morrow, IMS, IMSAI front panel, Altair
and many others.

OEM and DEALER inquiries invited.

= » fMamorv™
dilil Merchant

14666 Doolittle Drive
San Leandro, CA 94577
(415) 483-1008

www americanradiohistorv com

FULL TWO-YEAR
WARRANTY.

The reliability of our boards,
through quality-controlled production and
proven performance, has enabled us to
extend our warranty to a full two years.
That's standard with us, not an option.
This includes a 6-month exchange
program for defective units.

Shipped direct from stock.

All Memory Merchant's boards are
shipped direct from stock, normally
within 48 hours of receipt of your order.
Call us at (415) 483-1008 and we may be
able to ship the same day.

16K RAM, Model
MM16K14

16K X 8 Bit 16K STATIC RAM $169.

Bank Select & Extended Addressing

Four independently addressable 4K
blocks

One 4K segment equipped with 1K
windows

Uses field-proven 2114 (1K x 4) RAMS

Low Power (less than 1.2 Amps)

Runs on any $-100 8080, 4 MHz Z-80 or
5 MHz 8085 system.

Prices, terms, specifications subject to
change without notice.

~Cromix and CDOS are trademarks of CROMEMCO.
' MP/M is a trademark ot Digital Research

- A
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DATA FIELD TAG FIELD
18 FILE: o | 79 718 64 63 0 1 0
AX { r1 | SIGN | ExPONENT SIGNIFICAND
BX | A2
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DX I R4
sl | RS
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sp | R
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3 | CONTROL REGISTER
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Figure 7: Programmer’s model of the 8088/8087 coprocessor combination. The 8087
adds eight 80-bit registers to the architecture and 68 operations to the instruction set.
The 8088/8087 combination can operate on BCD (binary-coded decimal) numbers up to
18 digits long without round-off errors and perform arithmetic on 64-bit integers.

(Figure provided courtesy of Intel Corporation.)

fied by the instruction operand to
form the 20-bit address. For instance,
the 16-bit value in the code-segment
register first has four low-order zero
bits appended; it is then added to the

low-order 16 bits of the offset ad-
dress. When the 8088 fetches an in-
struction or data byte from memory,
it comes from the location at the ab-
solute address thereby formed.

FEATURES
& Typeswrlier opemion with nothing o disconneo 8 10, 12 or 15 charaeiers e
Inch switch sefecable o Portable with camying Ciose 8 Etine irterfnee motimed
Iy in the Qlivestil Praxis 3o ivpeseriter ® Underining o Cabdes avalabile for
MOst COmpuiers & Service from Qlivend dealers o Centronics cormpatbie pamllel
It & Bl in-sell st o Cartriclge rbbon ® 2o Kevioar switch selectabile
Y e
B Y
SR AR R i E
125 NORTHVIEW RD., ITHACA, N.Y. 14850

IB07) 272-1132

DAISY WHEEL
PRINTER

S795

plus shipping

102  November 1982 © BYTE Publications Inc

Circle 63 on inquiry card.

wwWwW americanradiohistorv com

The memory is thus divided into
four segments: the code segment,
where instructions are stored; the
stack segment, where the pushdown
stack is located; the data segment,
where data to be operated on is
found; and the extra segment, a
64K-byte data area assignable for any
data-storage use. Which code-seg-
ment register is used to form the ad-
dress varies according to what pro-
cessor instruction is being executed.

The 8088 has both relative and ab-
solute control-branching instructions.
When all branch instructions within a
given segment of memory are speci-
fied in relation to the instruction
pointer and the program segment
does not modify the value of the
code-segment register, that program
segment can be relocated dynamically
anywhere within the entire address
space simply by moving the code, up-
dating the value of the code-segment
register, and resuming execution.

The 8087 Numeric Processor

The Intel 8087 numeric processor
extension (NPX) is an integrated cir-
cuit designed for use with the 8086 or
8088 (serving as the central-process-
ing unit, or CPU) to form a high-
performance numeric-data-process-
ing system (called the iAPX 86/20
NDP or iAPX 88/20 NDP in Intel
jargon). Its use is optional in the
MPX-16.

The 8087 is designed to coordinate
its functions with other processors in
a coprocessing or multiprocessing en-
vironment. As a coprocessor, the
8087 adds 68 machine instructions to
the system; these operate on its eight
80-bit floating-point registers, which
function alongside the 8088'’s register
set. The 8087 is designed to handle
very large numbers; its internal tem-
porary-storage format for floating-
point quantities is 80 bits: 1 bit for
sign, 15 bits for exponent, and 64 bits
of mantissa. A programmer’s model
of the resulting architecture is shown
in figure 7.

Capable of executing arithmetic,
trigonometric, exponential, and
logarithmic instructions, the 8087
conforms to the proposed IEEE (In-
stitute of Electrical and Electronics
Engineers) floating-point standard

Circle 210 on inquiry card. eep
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and provides 100 times the perfor-
mance of the 8088 working alone. It's
a real number cruncher.

The 8087 uses its own instruction
queue to monitor the 8088's instruc-
tion stream, operating only on those
instructions intended for it. When a
numeric instruction appears in the
code, it is treated as an “escape” from
the normal sequence by both the 8088
CPU and 8087 NPX; the NPX pro-
cesses it while the CPU finishes its
current task. Concluding that, the

CPU either does nothing (if the NPX
requires no further data) or it
calculates an address and reads a byte
of memory which is used by the NPX
(the CPU ignores this value in its own
computations).

The 8087 is only an extension pro-
cessor and cannot run by itself. It
needs a separate CPU to operate the
data, address, and control buses,
which provide it with instructions
and operands. Once the NPX has
started its operation, the CPU may

WITE

104

November 1982 © BYTE Publications Inc

USER-FRIENDLY
COMMUNICATIONS

er prompts at all levels of command entry, the
*h Modem Il makes data communications from your

*Trademark of Apple Computer, Inc.
See us at COMDEX booth no. 2718

- Compatible with other smart modems and Bell I03-type
. equipment, the Modem II is crystal controlled, needs no serial
- ', interface card, provides cuto-dial and cuto-answer and has a
- Dbuilt-in speaker to monitor call progress. That means accuracy!
- Formore information on the Modem II or the MT212A. I™ (a
© 1200/300 bps full duplex modem for your Apple II), call or write:

Multi-Tech Systems, Inc.

82 - Second Avenue SE
New Brighton, MN 55112
(612) 631/3550

Circle 314 on inquiry card.

www americanradiohistorv com

continue executing the main program
while the NPX ‘“crunches.” This
parallel operation of the NPX and
CPU can continue until the NPX
needs to reference memory. Only
then will the processor give the NPX
access to the bus (the main processor
may, however, continue to process
instructions from its instruction
queue). A special request/grant line,
RQ/GTO, is used to pass control of
the buses shared between the NPX
and the CPU. The relationship be-
tween the CPU and the NPX is similar
to the master/slave scheme used in
less complicated computers, while the
protocol is somewhat like hold and
hold-acknowledge signals, although
more complicated. (Additional pro-
cessors or coprocessing devices can be
attached to the NPX/CPU combina-
tion through another signal line,
RQ/GT1, although no provision for
this has been made in the MPX-16.)

The amount of time that the pro-
cessor actually waits to get back on
the bus is very small. If it were not for
a few stolen memory cycles, the co-
processor’s operation would be essen-
tially invisible to the host processor;
it'’s a small price to pay for the great
increase in performance for numeric
computation. As a comparison, even
though it's quite a powerful micro-
processor, the pure-16-bit 8086 takes
about 20 milliseconds to compute a
square root, using a floating-point
subroutine. Eliminating the sub-
routine and using the 8087 instead,
the result can be calculated in less
than 40 microseconds (the speed-up is
similar for the 8088). Such speed is an
undeniable asset to high-level lan-
guages such as BASIC and Pascal.
They not only run faster, but the
memory space devoted to floating-
point subroutines is saved.

MPX-16 Bus Structures

The MPX-16 system supports two
major signal-bus structures, the pro-
cessors’ local bus and the global sys-
tem bus, as you can see clearly in the
simplified block diagram of figure 1
and somewhat less clearly in the de-
tailed diagram of figure 2. Most of the
signals in the MPX-16 pass on onme or
more of the several buses.

The local bus is shared by the 8088
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{ For top quality performance from
your computer, use the flexible discs
known for memory excellence. Now, buy
|| a specially marked box of 10 Memorex’
|| 5%" mini flexible discs and we'll send you
| an additional mini disc FREE.

Features like our uniquely sealed
|| jacket and protective hub ring make our
| discs last longer. And a soft inner liner
| cleans the ultra-smooth disc surface
| while in use. It all adds up to better per-
|| formance and reliability.
(| Our proprietary high density media
| formulation and 100% error-free certi-
| fication guarantee reliable performance
~inal single or double density applica-
|

13

|
1 Dealer Inqulries invited.
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tions. So for business, word processing,
or personal computer applications,
Memorex mini discs are sure to do the
job. And we back them with a full year
warranty to prove it.

So see your local Memorex distribu-
tor or dealer or call (800) 538-8200
(In California (408) 987-1893) today. Buy
a box of 10 flexible 5%" mini discs. Then
send the coupon in the box to Memorex
for your free minidisc. It's that simple.

It's a great way to improve your
memory and get a big bonus in computer

performance. MEMOREX

A Burroughs Company
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CPU and the 8087 NPX (if it is in-
stalled), either of which can be the
local-bus master. The system bus can
be driven either by the local bus
under the control of the 8288 bus con-
troller or by the 8237A-5 DMA con-
troller.

The local bus consists of 8 multi-
plexed address and data lines (ADO
through AD7), 12 address lines (A8
through A19), and 3 status and con-
trol lines (SO, S1, and S2), which are
connected with the global system bus
through three-state buffers. Several
other signals, including system clock
signals and reset lines, are directly
common with the system bus. The
local bus can be controlled by either
the CPU or the NPX, both of which
have on-chip arbitration logic to
determine which processor has con-
trol of the bus.

The CPU acts as a host processor to
the NPX coprocessor. For example,
when the 8087 NPX requires use of
the local bus to return the result of an
operation, it notifies the CPU by
placing a series of handshaking sig-

nals on its bidirectional request/grant
arbitration line RQ/GTO0 . A ready/
wait control line is used to lengthen
bus cycles on the local bus, which
may be necessary to meet the access-
time requirements of slow memory
and peripheral devices, or to accom-
modate a DMA cycle already in prog-
ress on the system bus.

The system bus consists of 20 sys-
tem address lines, 8 bidirectional sys-
tem data lines, and several system
control lines. The system data bus
drives the system-board memory
arrays and the 1/O-expansion con-
nectors and is buffered again to pro-
duce a “resident” data bus to which
most of the on-board peripheral de-
vices are attached. The system con-
trol bus consists of all timing signals,
bus-cycle-control signals, interrupt-
request lines, DMA-request/ac-
knowledge lines, and system-bus-
arbitration-control lines.

Control of the system bus is deter-
mined by a sequential-logic system-
bus-arbitration circuit. The bus is
always being controlled either by one

of the two coprocessors via the local
bus and the 8288 bus controller (with
the 88AEN control line active), or
by the 8237A-5 DMA controller (with
'AENDMA active). The simple bus-
arbitration circuit isolates the local
bus from the system bus whenever
system-bus access is given to the
DMA controller for direct access to
memory by one of the peripheral
devices. For the DMA controller to
gain access to the system bus in
response to its HOLD request, a
“locked” 8088 instruction (which
must have continuous bus access for
the 8088) must not be in execution,
and the local bus must be in an idle
state. The LOCK signal is also
active during interrupt-acknowledge

" sequences, preventing the occurrence

of a DMA cycle in the middle of the
acknowledge sequence. Since neither
of the coprocessors is involved in this
bus-request/grant-arbitration se-
quence, a low input to the RDY1 line
on the 8284 clock generator is used to
force continuous wait states to be in-
serted in the local-bus timing cycle

+4 4 ANNOUNCING ¢4+

What’s Where in the APPLE...PLUS...the All New Guide to What’s Where
William F. Luebbert’s Revised Edition of the famous Apple Atlas

The original

What's Where in the

What's Whora In tha
APPLE...PLUS...

The Atlas and The All New Guide are

APPLE? provided more information
on the apple’s memory than was
available anywhere else. Now the
Revised Edition:

® Guides you — with a numerical Atlas and an
alphabetical Gazetteer — to over 2,000 memory
locations of PEEKs, POKEs and CALLs.

@ Gives names and locations of various Monitor,
DOS, Integer BASIC and Applesoft routines and
tells you what they're used for.

® Enables you to move easily between BASIC and
Machine Language.

® Guides you through the inner workings and hidden
mechanisms of the Apple.

Ihe all new gubde to WHAT'S WHERE

Al ATLAS TO
THE AFFLE COMPUTER
Witk Pl Erpimairery Tain Aswsst
By Willlam F. Lusbbsm

available in one 256-page Wire-O-
Bound book for only $24.95

If you own the original What's Where in the

Apple? you will want THE GUIDE to comple-

ment your edition. This 128-—page, Wire-O-

Bound version contains all new material to be

used with the memory map and atlas for $9.95
Ask for it at your computer store

Use the Coupon to Order Direct from MICRO
or
Call Toll Free Today 1-800-345-8112
(in PA 1-800-662-2444)
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| Add $2.00 surface shipping for each copy, |
: Massachusetts residents add 5% sales tax. Address |
| Total Enclosed $ I
i City State Zip |
B1182 |
! MICRO INK, 34 Chelmsford St., P.O. Box 6502, Chelmsford, MA 01824 307 |
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HOW TO SELL MORE SOFTWARE

No. 5 in a series of
software marketing bulletins
from PromptDoc, Inc.

THE PromptDoc’
MANUAL MAKER

You know better user manuals sell more software, but
how do you make better user manuals? How do you
identify just the right detaiis to motivate prospective

users to buy? How do you organize these detailsinto a
sequence that makes sense ta first-time users while it
provides ongoing reference ta vaterans? How do you
format and package a manual so it's attractive enough to
get attention yet clear enough to be readily understood?

And, how do you do all this at a pace that keeps up
with your product release schedule? The PromptDoc®
Manual Maker is the answer.

| |

Introducing Computer-assisted Writing
Imagine a software product that prompts you through
the process of planning, outlining and writing a user
manual and even supplies boilerplate introductory and
transitional text. Envision reducing your user manual
preparation process to this:
1. Select boilerplate chapter files
2. Edit chapter tables of contents
3. Pause while computer builds a skeleton manual
in preformatted CP/M?® text files
4. Use your word processor to edit the skeleton
manual into a working draft
5. Tell computer to build a Table of Contents;
publish review draft
6. Revise, polish and publish manual as instructed
by documentation
Compared to your current process that may sound
more like a software maker's dream than a real product.
It's a dream ali right—a dream come true called the
PromptDoc® Manual Maker. It's the only product of its
kind.

Consider These Benefits

Improved productivity—with PromptDoc® you can
gain as much as 40% on typical manual writing jobs.

Project control—with prestructured modular chapters,
writing tasks can be segmented without losing continuity.

Manual uniformity—by product, by product line, by
company.

Quality assurance—the boilerplate files help assure
completeness and usability; the PromptDoc® Writer's
Guide gives publishing instructions.

Proven performance—based on the PromptDoc®
methodology, the structures and outlines have been
proved in myriad applications for the past four years;
now we've tailored it specifically for the commercial
software vendor.

Reasonable Price

$245 for software and two manuals, $45 for manuals
only (add $5.00 for shipping and handling). This product
will begin paying for itself the minute you start using it
and continue making you money each time you publish
a manual. What could be more reasonabie?

CP/M® Compatible;Uses Your Word Processor

Now available for use with WordStar® and otherword
processors on the Apple® Il with the Softcard® and on
standard 8" CP/M® systems.

See Your Dealer For a
Demo orUse TheCoupon
Now

You know a better way to
make better manuals can
enhance your competitive
position. Why wait another
minute? Seeyourdealer for
a demonstration or complete
the coupon now and mail itto
PromptDoc®, 833 West
Colorado Avenue, Colorado
Springs, CO 80905. Or, if
you'd rather not wait for the
mail, call (303) 471-9875.

#% i an g R v

=T

PromptDoc’
Prompt Doc is a registered trademark of Prompt-Doc, Inc. Apple and Apple

Il are registered trademarks of Apple Computer Inc. Softcard is a registered

trademark of Microsoft Corporation. CP/M is a registered trademark of

Digital Research, Inc. WordStar is a registered trademark of MicroPro
International Corporation.

: I need the Prompt Doc Manual Maker now! Send a copy to:

| Name. Telephone ( )

Address

Configuration: O Apple Il CP/M 0O 8" CP/M
O Send manual only.
O My check is enclosed for $.
| O You may charge my

Account #

VISA

. 0O UPS C.0D.
Master Card

Amount $. Expiration Date

Signature

0O | need more information. Send it to the address above.

Dealer inquiries invited.

]
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SYSCLK1
1C34-12

SYSCLKO
iC34-8

SYSCLK2
iC34-2

DMACLK
iC28-8

TYPICAL CLOCK PERIODS (ns}

SYSCLKO SYSCLK1 SYSCLK2 DMACLK

cLK | ciky |[ cuky | cuky || cuke | cuky || cuke | ciky
15.0MHz CRYSTAL | 133.3 | 66.7 [ 33.3 | 33.3 || 200 | 200 | 105 | 95
14.31818MHz CRSTAL | 139.7 | 69.8 |[ 34.9 | 34.9 | 209.5 [ 2095 || 111.5 | 98

Figure 8: Timing diagram showing the relationship of the four major system clock
signals. The table shows clock-high and clock-low periods for both the 14.31818-MHz

and 15.0-MHz crystals in nanoseconds.

until access to the system bus has
been restored to the local bus.

Reset and Clock-Generator
Circuits

The power-on reset pulse and all
major system clock signals for the
MPX-16 system and 1/O-expansion
slots are generated by an Intel 8284
clock generator and driver (IC34 in
figure 3a). The 8284 is designed to
provide the optimum clock signal,
with a 33 percent duty cycle, at the
voltage levels and transition times re-
quired by the 8088 CPU (IC36) and
the 8087 NPX (IC37).

The 5-MHz 8088 used in the
MPX-16 must operate with a clock
rate between 2 and 5 MHz. (The
8088-2 version can run at 8 MHz.)
The standard MPX-16 operates at a
frequency of 4.77 MHz, which is
derived from a 14.31818-MHz crystal
oscillator. This crystal frequency pro-
vides compatibility with IBM Per-
sonal Computer color-graphics adapt-
ers, which use the 14.31818-MH:z
OSC clock output of the 8284 to pro-
duce a 3.58-MHz color-burst signal.
The variable trimmer capacitor C9 is
used to make minor adjustments in
the clock frequency. An optional
15-MHz crystal can be substituted to
operate the MPX-16 at its maximum
clock rate of 5 MHz.

108 November 1982 © BYTE Publications Inc

The 8284 divides the 14.31818-MHz
oscillator frequency by 3 to provide
the 33-percent-duty-cycle CPU clock,
SYSCLKO. This clock signal is used
by many parts of the MPX-16, includ-
ing the 8087, the 8288 bus controller,
the system-bus-arbitration circuit,
and the [/O-expansion channels.
SYSCLKO is also used to provide a
clock signal (DMACLK) for the
8237A-5 DMA controller. Some
Schmitt-trigger inverter sections
(IC24, which will appear next month
in section 2 of the circuit) lengthen the
level-high" duration of SYSCLKO so
that the clock requirements of the
8237 will be met. Deriving the
DMACILK signal from SYSCLKO has
the obvious advantage of maintaining
synchronization between the local
bus masters (the 8088 and 8087) and
the alternate system-bus master, the
DMA controller (the 8237).

In addition to the processor clock
signal, the 8284 provides a periph-
eral-device clock signal, which is one-
half the frequency of the processor
clock and has a 50 percent duty cycle.
The oscillator clock, SYSCLK]1, is not
used on the MPX-16 circuit board but
is routed to the [/O-expansion con-
nectors.

The peripheral clock, SYSCLK2, is
used to drive the timer input of the
8155H-2 component (IC47, which

www americanradiohistorv com

will appear in January in section 4 of
the circuit). The 8155's timer output is
used to generate periodic memory-
refresh requests for the dynamic
memory on the system board, using
the DMA controller (which we’ll
discuss further presently). The rela-
tionship of the four major system
clock signals is illustrated in figure 8,
which also contains a table of clock-
high and clock-low periods for both
the 14.31818- and 15.0-MHz crystals.
The 8284 clock generator is also
used to generate the power-on reset
pulse, SYSRES, which is active high.
When power is first turned on, the
rising supply voltage activates the
Schmitt-trigger input pin RES on the
8284, which has approximately 0.25
V of hysteresis; as a result, the
SYSRES pulse remains active until a
voltage level of 1.05 V is reached on
the RES input. The resistance/
capacitance time constant set by R16
and C10 provides the necessary
minimum reset pulsewidth of 50 us
(microseconds). The 1N4148 diode
D1 provides a discharge path for C10
when power has been removed.

Nonmaskable-Interrupt Logic

The nonmaskable interrupt (NMI)
input of the 8088 CPU is used for
handling parity errors in the system-
board memory and I/O-channel errors,
which are typically also parity errors
occurring in expansion-memory
modules.

Although the NMI signal is non-
maskable once it gets to the 8088,
logic is provided to externally mask
the signals that would normally gen-
erate an NMI, if desired. Two input
lines, PC4 and PCS5, of the 8255A-5
PPI (programmable peripheral inter-
face, 1C60, to appear in section 4 of
the circuit) are used as active-low
enable signals. The ENNMI signal
either enables or prevents NMI
signals from reaching the 8088.

One source of interrupts is the
PARERR signal, which is generated
by the system-board circuit that cal-
culates parity values for memory and
detects errors. The second source of
interrupts is the IOCHNLERR signal,
which comes from the I/O-expansion
slots. The latter signal can be masked
by the ENIOC control line in such a
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SONICS
DELIVERS:

SD

SYSTEMS.

SONICS MICRD SYSTEM'S PLEDGE TO THE
CUSTOMER IS:

1. PROFESSIONAL TREATMENT

2. FULL TECHNICAL SUPPORT

3. DELIVERIES FROM STOCK

4. BOARD/SYSTEM LEVEL REPAIRS

SINGLE USER SYSTEM %1080
SBC 200, 64K RAM, VERSA FLOPPY I,
MULTI-USER SYSTEM %1985

SBC 200, 256K RAM, VERSA FLOPPY i,
MPC-4, COSMOS

SD SYSTEMS COMPATIBLE “TURBODOS" * 350
WITH DOCUMENTATION

SINGLE USER “DISC-LESS” SYSTEM --*1770 - - -

WITH CP/M 2.2

BOARD LEVEL PRODUCTS

SBC 200 s 845
EXPANDORAM I . s 443
EXPANDORAM |11 s 348
VERSA FLOPPY I s 375
VDB 8024 s 465
MPC-4 s 495
Z-80 STARTER KIT 5 299
MODEL 200 64K RAM

SOFTWARE BANKSELECT %475

RAM + ROM DISC
WITHCP/M22 %1050

!\/HCPO SYSTEMS INC

1500 N.W. 62ND STREET e SUITE 508 e FT. LAUDERDALE, FL 33309 e 1-800-327-5567
In Florida call: 305-776-7177

Clientes Latinoamericanos seran atendidos por nuestro departamento intemaciondl (en espanol), bajo Ia

gerencia de la LCDA. Joan Voyies.
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TELEVIDEC COMPUTERS

LIST SELL
15-801 Computer 3295 2065
15-802 Computen

Terminal 3495 2835
15-802H Computer/

Terminal 5095 5045

F@f’g )
NORTHSTAR COMPUTERS
LIST  SELL

ADVANTAGE
ADV-2Q-64K 3999 Call
HORIZON
HRZ-2Q-64K 3599 Call
HRZ-1Q-64K-HDS 6695 Call

ZENITH DATA SYSTEMS
MONITOR

LIST SELL
ZENVM-121
12" Green Screen
Monitor 160 110
Ask us about other fine Zenith
Products.

TELEVIDEO TERMINALS

LIST  SELL
699 585
995 745
1195 945

910 Terminal
925 Terminal
950  Terminal

TELEVIDEO SOFTWARE
LIST

SELL

TELE SOLUTIONS
WordStar Plus
CaicStar
Packaged for
Televideo

PRINTERS
LIST  SELL
Okidota 82 A 719 490
Okidata 83 A 1195 740

We alsc handle NEC. Epson
and Smith-Corona. Call for
prices and availabitity.

C

MICROPRO SOFTWARE

LIST SELL
WordStor 495 275
Apple WordSlor—

16 Sector 375 235
SpeliStar 250 155
MailMerge 250 100
DotaStar 295 205
SuperSort 250 165
Apple MailMerge—

16 Sector Cail
CalcSlor 145 116

PLUS MANY OTHER
FINE PRODUCTS:

£ =
& o

| UNDER NEW OWNERSHIP |

your system. We'll even
initialize your software.

Our repair parts stock and
technical expertise will help
you keep your system up,
and hold maintenance
costs down.

So go ahead and be

Don't let anyone tell you
that service and prices are
a trade-off. We're proof you

can have both.

Our service begins even
before you call Because
we've taken the trouble to
select the most reliable

equipment
and products
for sale.

test and configure

equipment to be sure
it's compatible with

8775 Qlive Lane, Suites | & J, Santee, CA 92071

CALL TOLL FREE:

800-854-7635

We'lldiscuss your needs,
and help you make the
right decision. Then we'll

A remember the best is
yet to come.
Prices change daily—
11 call for current pricing.
In California call
714-562-7571

amazed by
our low
prices, but

110
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way that only system-board parity
errors will cause an interrupt. The
NMI input of the 8088 CPU is edge-
sensitive but must remain active-high
during two consecutive CPU clock
cycles to guarantee recognition of the
interrupt.

The NMI condition is predefined to
be a “type 2" interrupt for the 8088,
the highest-priority hardware inter-
rupt. Since the vector (control-
branching) location has been pre-
assigned to locations hexadecimal
00008 through 0000B, no interrupt-
acknowledge sequence is needed in a
program.

DMA Controller and Bus
Arbitration

Direct memory access has long
been known as a way to improve the
performance and 1/0 speed of a com-
puter system by allowing /0 devices
to directly transfer data to or from
system memory without processor in-
tervention, but until recently it has
rarely been found in microcomputer
systems. However, more widespread
use of DMA has been made possible
by semiconductor manufacturers,
which have developed new 1Cs that
make DMA much more easily pro-
vided. The MPX-16 employs one such
integrated circuit, the Intel 8237A-5
DMA controller (IC48 in figure 3b on
page 90).

Four independent channels of
20-bit-address direct memory access
are supported by the MPX-16 system.
Two of the DMA channels are avail-
able on the I/O-expansion bus to sup-
port high-speed data transfers be-
tween external peripheral devices and
memory. A third channel, used by
the floppy-disk-drive controller, is
connected to the I/O-expansion bus
for compatibility with the IBM Per-
sonal Computer.

The fourth DMA channel is used to
provide the periodic refresh signal for
the on-board dynamic-memory array,
as well as any expansion memory
boards, in which each row address of
the dynamic-memory chips must be
accessed. During system initializa-
tion, the TIMER OUT output of the
8155H-2 is set up to trigger a dummy
DMA transfer approximately every
15 us. The DMA channel is pro-
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VISUAL

_GRAPHICS TERMINALS.

High quality graphics doesn't
have to be expensive. The new
VISUAL 500 and VISUAL 550
terminals emulate the Tektronix”
4010 but cost only about half as
much. And they have 768 x 585
resolution for sharp text and
graphics display on a large 14"
screen.

Both the VISUAL 500 and
VISUAL 550 are compatible
with standard business, labora-
tory, and scientific software in-
cluding PLOT 10," DISSPLA?
TELL-A-GRAF; SAS/GRAPH
and DI3000/GRAFMAKER.

Auxiliary Port supports
printer/plotters and data tablet.

VISUAL 500 $2,49.5 Lt

Character Mode Terminal with Emulations

Circle 473 on inquiry card.

Advanced graphics-features
include: Resident vector draw,
point plot, rectangle draw, multi-
ple linestyles and patterns with
rectangle pattern fill. Raster
scan technology provides fast
data update and develops a
bright display image.

Powertul alphanumeric oper-
ation is also provided, displaying
80 characters by 33 lines with
separate display memories
for alpha and graphics modes.
The VISUAL 500 provides
switchable emulations of the
DEC VT52; Data General D200,
Lear Siegler ADM-3A,

and Hazeltine 1500 terminals.

The VISUAL 550 is a block

mode terminal which complies

to the ANSI X3.64 standard.
VISUAL 500 and VISUAL

550...the latest in the industry’s

finest line of video terminals.
Call or write for details.

Service available in principal
cities through Sorbus Service
Division of Management Assis-
tance Inc.

VISUAL 550

$2,695 .sr

Buffered Editing Terminal
with ANSI X3.64 Standard

See for yourself

Visual Technology Incorporated
540 Main Street, Tewksbury, MA 01876
Telephone (617) 851-5000. Telex 951-539

www americanradiohictorv com
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grammed for a memory-read cycle; it
automatically increments the row-
address counter for memory after
each refresh cycle.

When no DMA requests are pend-
ing, the DMA controller is in an idle
state (S1) and can be programmed by
the CPU. If a DMA channel requests
service for a peripheral device and
that channel has been enabled by the
system software, the DMA controller
sends the signal DMAHLDRQST
(DMA hold request) to the system-

bus-arbitration circuit and enters the
active state SO. The 8237 remains in
the SO state until it has received the
signal DMAHLDACK (DMA hold
acknowledge) from the bus-arbitra-
tion circuit, indicating that it has been
granted control of the system bus.
At this time the system-bus-
arbitration circuit isolates the local
bus from the system bus by activating
the control signal 88AEN. When this
signal becomes inactive again, the
8288 bus controller (IC51) places the

Now;for the IBEM:The

FinalWord!

The only word processing software package you’ll ever need

How could anyone call their word processor
The FinalWord? Take the best features of the most popular
word processors, combine them and
add a few more in one text editor/
formatter and you'd be off to a
good start. Then, write the program
in C to allow user customiza-
tion and make it capable of
supporting any printer on the
market and you'd be ahead of
everybody else. If you went one
step further and made your word
processor transportable from one terminal to
another you'd have—The FinalWord.

Supports multiple printers: The FinalWord
allows you to produce high-speed draft copies on one
printer, and letter-quality on another, It also means you'll
never need another version just because you bought a
new printer.

User-installable on different hardware:

With The FinalWord you can upgrade your system and still
have a familiar screen display. And since we've written
The FinalWord in C, new versions are available aimost

as soon as new computers.

Features that put you in control: Look at
what you get with The FinalWord: automatic generation
of Table of Contents, index, footnoting and chapter/section
numbering; enhanced command sets {delete/move a
letter, word, sentence, paragraph, page). muttiple buffers
and windows, deletion recovery, true proportional spacing
and more. And because we wrote The FinalWord to be
easily reconfigured for different systems, our price can
be lower.

The . .
Features Finaiword WordStar

Full-Screen Editing Yes Yes
Directory Access while Editing Yes Yes

s Simultaneous Printing while Editing Yes Yes

External Commands while Editing Yes Yes
Video Highlighting Yes Yes

Automatic Footnotes Yes No
User-Defined Commands Yes No
Multiple File Editing Yes No
Deletion Recovery Yes No
Supports Multiple Printers Yes No
Crash Recovery Yes No
Dynamic Include Files Yes No

Suggested Retall Price $300 $495

The FinalWord for the IBM personal computer requires 63K. IBM DOS,
and a printer or communications adapter; ofherwise, The FinatWord
requires a 56K CP/M system and any video terminal with Cursor
positioning characier sequences 11 1s presently available in 8” standard
formal foc 1he TRS-80 Model I, Vector Graphics and Ahos Systems.
There are compalible versions for the HP-125. Xerox 820, Cromemco,
Micropolis and Dynabyte Systems. and there are 544" versions for the
Heath/Zenith Z-89. Northstar, Apple and Supertrain Coming Soon:
The FinalWord for the DEC Personal Computer.

The FinalWord is available through leading
retailers, Westico, and Discount Software, or directly from:

Mark of the Unicorn, Inc.
PO BOX 423

Arlington, Massachusetts 02174
(617) 489-1387

Dealer and OEM inquiries invited.

TM Ihe 1 iaalWord 1s & trademar it Mack of the Umiotn WordStar 1 2 trademack of
MucroPrn imeenational

Nﬂlarkqfthelmicm
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system-bus command-line buffers
into a high-impedance state and dis-
ables the 741.5245 data transceiver
IC43. In addition, the 88AEN signal
places the system-bus-address
latches, 1C50, 1C38, and 1C44, into a
high-impedance state so that the
local-bus master can drive the local
bus during a DMA cycle without af-
fecting operations on the system bus.

After one system-clock cycle fol-
lowing the arrival of the hold-
acknowledge signal, the AENDMA
control signal from 1C24 enables the
DMA bus-interface components. One
of the 741.5373 latches, 1C43, drives
system address lines SYSA8 through
SYSA15. The eight low-order address
lines, SYSAO through SYSA?7, are
driven by lines AQ through A7 on the
8237 through a 7415245 transceiver,
IC49 (shown in figure 3a on page 89).
The data-flow-direction input of IC49
is controlled by the AENDMA sig-
nal such that data flow is from 1C49
to the system address bus when a
DMA transfer is in progress.

During processor memory trans-
fers, the AENDMA signal is high,
and address information flows from
the system address bus through 1C49
to the 8237. The four high-order
system-bus-address lines, SYSA16
through SYSA19, are driven by three
4-bit latches (IC40, IC41, and 1C42).
These latches are loaded by either the
operating system or application soft-
ware and allow each DMA channel to
operate in a separate 64K-byte section
of memory if desired. Since DMA
channel 0 is used for memory refresh
and only the eight low-order address
lines are significant, the latch for
DMA channel 1 is used to drive the
upper four address lines for both
channels 0 and 1. The three address
latches are enabled when both the
AENDMA signal is active-low and
the appropriate acknowledge signal is
active.

Once the transfer of a single byte
has been completed, the DMA con-
troller turns off the DMAHLDRQST
line. As a result, the DMAHLDACK
signal goes inactive almost im-
mediately. On the next clock cycle,
the system-bus-interface components
and 8288 bus controller are reac-
tivated by a low state on the 88AEN
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"’Kim is the Escher-of-the alphabet.
He has created a new art-form that
blends beauty and ingenuity, and has
made it so clear to us that we can try it

ourselves . . .. " Issac Asimov, Author

Inversions

A Catalog of Calligraphic Cartwheels by Scott Kim
Foreword by Douglas Hofstadter

Backword by Jef Raskin

The striking designs that grace the pages of Scott
Kim's new book appeal to us as both viewers and
readers, for words themselves are the subject of his
calligraphic creations. With imagination and care, Kim
bends, shapes, and sculpts words into novel and in-
triguing works of art. /nversions is more than a
showpiece, though, as the author details the theories
and techniques that lie behind his art and draws
parallels to related perceptual exercises in music,
linguistic wordplay, and even mathematics.

ISBN 0-07-034546-5
128 pages,; softcover
$8.95

’Scott Kim has perfected a personal art form —one with
grace, elegance, subtlety, and surprises.’’

Douglas Hofstadter, author

Gbdel, Escher, Bach: an Eternal Golden Braid

"Scott Kim's /nversions . . . is one of the most astonishing
and delightful books ever printed.’’

Martin Gardner

Scientific American

‘. . . sure to dazzle and delight anyone to whom writing is
dear .. . "’
. The New York Times Book Review
"

Hill'

A New Frontier Between
Sight and Sound . ..

Digital Harmony
On the Complementarity of Music
and Visual Art

Juhn Whitneyv

"“Here in this beautiful book John
Whitney marries art to modern
technology. Scenes that previously we
would have strained to imagine,
Whitney can now show us."’

Jearl Walker, Scientific American

Digital Harmony by John Whitney
On the Complementarity of Music and Visual Art

Digital Harmony is the art of music made visible.
Already acclaimed for pioneering the striking visual ef-
fects in 2007 and Star Wars, author John Whitney
here establishes a new art form in representing the
magic of music through computer-generated color
graphics. The author also delves into the technicalities
of his work, offering to share his methods with others
who would explore this field of vast artistic promise.
Digital Harmony is the vanguard of what is sure to be
one of the most exciting art forms for years to come.

ISBN 0-07-070015-X

240 pages, hardcover

$21.95

G e ey ey e ———

“'Digital Harmony is a peek into the future when com-
puterization will bridge the gap between art, science, and
self-understanding. | loved it."”’

Seymour Papert

Author, Professor Massachusetts Institute of Technology
Prepayment required plus $1.00 postage and handiing fee,
per book.

BYTE Books 70 Main St. Peterborough, N.H. 03458
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line, and the DMA bus-interface com-
ponents are disabled by a high state
on the AENDMA line. After the
88AEN signal goes active-low, the
8288 does not drive the control bus
until at least 105 ns (nanoseconds)
and not more than 275 ns have elapsed,
if a local-bus master has a bus cycle
pending. A section of the 74LS10
three-input NAND gate 1C30 and
some flip-flops (in section 2) guar-
antee this by delaying the 84AEN
signal by two clock periods from the
time the 88AEN line goes low.

The DMAHLDRQST signal goes
inactive after the transfer of each
byte, even if the channel requesting
service has not dropped the request.
This provides at least one machine
cycle between successive DMA trans-
fers.

To Be Continued

Since it may take you a month to
digest this much information, I'll stop
the first installment of this series here.
(Besides, I don’t want to take up the
whole magazine, though [ could
easily do it in describing this complex
project.)

Next Month and Thereafter:

In Part 2, I'll concentrate on the
MPX-16's memory section, interrupt
logic, and [/O-expansion bus (in-
cluding a detailed definition of each
signal). The third installment will
discuss the serial and parallel 170
ports, floppy-disk-drive controller,
and operating-system BIOS, plus any
other facts needed to summarize the
project. B

To receive a complete list of Ciarcia's
Circuit Cellar project kits available from the

Micromint, circle 100 on the reader service
inquiry card at the back of the magazine.

Editor's Note: Steve often refers to previous
Circuit Cellar articles as reference material for
each month's current article. Most of these past
articles are available in reprint books from
BYTE Books, McGraw-Hill Book Company,
POB 400, Hightstown, NJ 08520. Ciarcia's
Circuit Cellar, Volume [, covers articles that
appeared in BYTE from September 1977
through November 1978. Ciarcia’s Circuit
Cellar, Volume 1l, contains articles from
December 1978 through June 1980. Ciarcia’s
Circuit Cellar, Volume Ill, contains the articles
that were published from July 1980 through
December 1981.
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917 Midway
Woodmere, NY 11598
(516) 374-6793
(for technical information)
(800) 645-3479
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1. MPX-16 single-board computer
system: assembled, tested, and burned-
in. Includes 64K bytes of RAM,
CP/M-86 operating system on 5Y-inch
floppy disk, CP/M-86 BIOS in EPROM,
MPX-16 Technical Reference and
User’s Manual. Requires power supply
and 5Y-inch floppy-disk drive.

Single-quantity price. .. .. ... $1895.

2. MPX-16 single-board computer
system, as above, but with 256K bytes
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Single-quantity price. . . ... .. $2135.

3. MPX-16 single-board computer
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User’s Manual, sold separately. . . $50.

8. Enclosure for MPX-16 circuit
board R call for price.

When it becomes available for the
MPX-16, Microsoft’s MS-DOS operat-
ing system may be optionally substi-
tuted for CP/M-86.

The MPX-16 is available to OEMs in
large quantities either as a circuit board
or as a complete system with floppy-
disk drives and enclosure. Call The
Micromint for prices and delivery in-
formation. Sellers reserve the right to
limit the number of units sold to a
single customer.

For orders within the continental
United States, please include $10 for
shipping; overseas orders please in-
clude $30.

Residents of New York please in-
clude 7 percent sales tax.

114 November 1982 © BYTE Publications Inc
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The MultiMode Printer with
The Magnificent Fonts

MultiMode Printer
Offers Flexibility

The‘“Beautiful”’Font

Circle 373 on inquiry card.

guasaass

. . . At a Sensible Price—$1,995 (Qty. 1)

“Flexibility’” means instantaneous call up of any of this trend-
setting machine's many features whether for word processing,
data processing, graphics or forms generation. Using either of the
two built in interfaces, an external keyboard or downloading
from your computer, you can program the Qantex Model 7030 to
do more.

Compare the '"‘Beauty’ of our printed letters for the word process-
ing fonts which include Cubic, Trend, Spokesman, Courier, ltalics,
Script, OCR-A, APL, Scientific plus downloaded fonts from your
computer. Draft copy modes include 8 resident fonts — U.S,
U.K., German, French, Spanish, Swedish, Finnish, Norwegian and
Danish.

Other features include high resolution graphics — 144 x 144,
single pass and double pass word processing, and 180 cps data
processing modes and user defined formats.

Operator initiated, the MultiMode printer provides a complete
printed status report of operating parameters and diagnostics.

For more information, or a demo, call us about the new Qantex
Model 7030 MultiMode Printer.

antex Division of North Atlantic

60 Plant Avenue, Hauppauge, NY 11788
(516) 582-6060 (800) 645-5292

*Registered Trademark of North Atlantic Industries

www americanradiohistorv com
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PLOTTER

Cost-effective

The Model DXY is an economical multi-pen, X-Y coordinate
plotter that produces hard copy graphics in minutes for all
types of business applications and technical disciplines.
Priced at under $1000, it's compatible with the IBM, Apple
and other personal computers. It has built-in software
(expandable ROM) to interpret ‘‘Basic’” commands. Just
call, or write for complete specifications on the Model DXY
Plotter. Ideal for end-user or OEM applications.

NEW LOW-COST
ENGINEERING/BUSINESS

‘““‘originals”’

10" x 14" effective plotting range.

Centronics interface for easy connection to
your computer.

Pens, penholders, chart hold-downs, and dust
cover are included.

Charts on popular graphics media including vellum
and mylar.

2201 Lively Bivd. * Elk Grove Village, IL 60007 MK corR=
(312) 364-1180 TLX: 25-4786 X

Amdek . . . your guide to innovative computing!

www americanradiohistorvy com


www.americanradiohistory.com

\ 0

L]
E
)
13
}
il
¥
§
N
X

Kiss the 5, floppydisk

goodbye!

Amdek has revolutionized data storage for personal
computers with the new AMDISK-3 Micro-Floppydisk
drive system. The system consists of 2 drives anda W
power supply, fully compatible with 5% " floppy disk disk drives.
drives. The 3" disk is encased in hard plastic, pro-
tected from dust and fingerprints, and it's easy to mail.

1 Megabyte (unformatted) storage capacity.

Track-to-track compatible with 5'%" floppy-

B 3" shirt-pocket sized disk cartridge.

Just write, or call to receive our data sheet on the new . e
B Drive has built-in power supply.

AMDISK-3 Micro-Floppydisk Cartridge system.

2201 Lively Blvd. ® Elk Grove ViIIage, 1L 60007 mcoap
(312)364-1180 TLX:25-4786 N — ——

Amdek . . . your guide to.innovative computing!

www americanradiohistaory com
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Problem Solving with Logo
Using Turtle Graphics to Redraw a Design

Every computer graphics artist has
sat before a console and created a de-
sign. This article describes a slightly
different experience: recreating a
design, i.e., solving the riddle of an
already existing pattern.

It began when a friend presented
me with a pattern (see figure 1) de-
vised by Christopher Keavney for the
Massachusetts Institute of Tech-
nology’s student information-pro-
cessing board. My friend also fur-
nished the three-page PL/I program
that generated it. Thinking that it
might be possible to draw the design
using turtle graphics instead of PL/I
graphics, she challenged me and a
colleague, Glenn Forester, to write a
Logo program for the design. We ac-
cepted the challenge because we too
were struck by how similar the design
was to pictures we had drawn using
turtle graphics. In this article, I re-
count our attempts, initial failure,
and eventual success at writing such a
program, which, remarkably, con-
sisted in the end of only seven short
Logo procedures that can be run on
an Apple II using Apple Logo.

118  November 1982 © BYTE Publications Inc

William Weinreb
Logo Computer Systems Inc.
368 Congress St.
Boston, MA 02210

Searching for Clues

Imagine that someone handed you
a pattern and a program that draws it
and said, “Write a program in
another language which will draw
this.” Where would you begin? I
chose to concentrate on understand-
ing the program, hoping this would
reveal clues to the structure of the de-
E==ES

Logo encourages you
to solve a problem by
breaking it down into
smaller pieces, or
subprobiems, that are
more easily grasped.

sign. Instead of bringing me closer to
a solution, however, this approach
led me astray. As it turned out, the
PL/I program for this design consists
of several obscure subroutines, each
responsible for calculating a series of
Cartesian coordinates that are the
endpoints of lines in the design. To
me this was very discouraging news:
even if I translated the entire pro-

Lapana aaoricanradinhictory com

gram, I would wind up with nothing
more helpful than a few point-
plotting algorithms written in Logo
instead of PL/I. Plotting points in
Logo is not much different from plot-
ting points in any other language.
What made the project exciting was
the prospect of writing a simpler and
more elegant program using turtle
graphics. Clearly the original pro-
gram would be no help to me here.

So I put it aside for good and
refocused my attention on the design.
Seeking a new approach, I recalled
that Logo encourages one to solve a
problem by breaking it down into
smaller pieces, or subproblems, that
are more easily grasped.

A Piece of the Puzzle Is Solved
Applying this technique of break-
ing down problems to the design led
to the first crucial breakthrough.
Glenn was certain that the design’s
border was made up of only one or
two patterns repeated many times.
Eventually he figured out that the rim
of the pattern is merely pentagonal
spirals arranged in such a way that
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Figure 2: The design is composed primarily of pentagonal spirals (shown in color),

which can be drawn easily using a Logo POLYSPI procedure.
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pears 40 times. More accurately, it
appears 20 times and its mirror image
appears 20 times.

Figure. 5 shows the entire design
without most of the pentagonal
spirals. Looking at it this way, you
can see how the design may easily be
broken into five identical parts that
tit together like pieces in a jigsaw puz-
zle. One of them is outlined and ap-
pears by itself in figure 6. We called
this piece a “wheel.”

Note that two pentagons are miss-
ing from the wheel. This hole pro-
vides a space where one wheel can in-
terlock with another. Now if we in-
clude the missing pentagons, we have
a ring of ten pentagonal spirals sur-
rounding a ten-sided figure (figure 6).
What type of figure is this? And could
this be broken down as well?

It seemed to Glenn that whatever
shapes filled the wheel were arranged
in mirrored pairs like the pentagons.
So he began to draw lines along the
likely edges of these alleged shapes.
Figure 7 traces the progression of the
lines he drew. As you can see, the
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POWER-LINE

FILTEK

These fifters protect any sensitive electronic
equipment from power line transient damage
and radio frequency interference. Both
models offer surge suppression for

Madel
LF&

power line *'spikes’’. RF inter-
ference is suppressed using
both inductive and
capacitive components.
Ideal for computers,

fest equipment, or TV.

LF2— A duplex outiet, 120V, 8 amps . ..$39,95

LF6—Three separately flitered duplex outlets,
120V, total fused capacity 15 amps,
power switch and indicator lamp . .. ... .$69.95

Add $2.50 shipping and handling per order.
Send check with order and provide street
address for UPS shipment. Ohio residents add
Sales Tax. Charge card buyers may call toll-free:

information, call:

Me 1.513.888.2421

R.L.DRAKE COMPANY

540 Richard Street, Miamisburg, Ohio 45342
INSTITUTIONAL AND OEALER INQUIRIES INVITEQ

1-800-543-5612
In Ohio, or for

w Erases over 15 EPAOMS - 15 minutes erase time -

# Element life 7700 hours
*HOBBY MODEL

* Intensity: 12Ws Yacm® at 1"
INDUSTRIAL

* Erases all UV EPROMS (2716. 2732, 2516, 2532, otc.)
MODEL

QUV-T8/ 2N
$68.95

WITH TIMER &

SAFETY SWITCH
QUV-T8/2T

$97.50
ABOVE 220VAC
90HZ

QUV-T8/ 2TE
$109.50

PRICE INCLUDES ALL
PERSONALITY MODULES

$489.00

STAND ALONE RS-232
INTELLIGENT PROGRAMMER

PROGRAMS: 2508, 2516, 2532, 2716, 2732, 27324, 2758, 8748, 8749

# STAND ALONE, CRT, OR COMPUTER CONTROL AMMER

* UPLOAD/DOWNLOAD IN MOTOROLA OR INTEL HEX FORMAT * GANG PR%%ERSONAUW
# MICROPROCESSOR BASED 4 K INTERNAL RAM & 2964, 27

# 90 DAY PARTS & LABOR WARRANTY ON ALL PRODUCTS MODULES

PHONE ORDERS (305) 776-5870 Soan it relozeed

TWX: 510-955-9496 « WE ACCEPT VISA, MC, CHECKS, C.0.D., MONEY ORDER

" LOGICAL DEVICES INC. J

ADD: $4.00 SHIPPING $2.00 C.0.D. CHARGES
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781 W. OAKLAND PARK BLVD. ¢ FT. LAUDERDALE, FL 33311
Circle 250 on inquiry card.
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'GREAT IDEAS...
Dowrl to Earth

m

" (AVAILABLE SOON)

SDS-S100 CHASSIS

6 Slot Motherboard

Complete power supply

- Ulilize regular or Thinline drive

G‘ SDS-MULTIPLEXER/DISPLAY s e =
Three RS232C 1 to 2 Switches Sl =
Two Seven Segment Status Display 3 1 1) A
(Can be used as a line monitor lor data N 2 ,—'-(:11.3'\ .
communications link) ~ T AT
b (route RS232 to one of two devices) e
] o ol .
‘ .
[] .
NEC-FLOPPY DISK DRIVE
Double Sided
. Single Density/Double Density
g Up to 2.4 Megabyte

SPECIAL PRICING

sos HARD DISK INTERFACE #5547 s ™ 5 " "
Micropolis 1220 Series i v | K
interface Adapter s a0} = Ul M
- 1
[ R
SDS-SLAVE gl SDS-SINGLE BOARD COMPUTERS

Z80A CPU 64K Bank Switch Memory

2 RS232 Channels 4 Timers IEEE 696 Buss

Interface

* 4 Parallel ports

. NEC 765 FDC with PLL to all Shugart .
. ,c.mpalable drives (SDS-Master only)

SDS-MASTER

mm DATA SCIENGES Circle 410 on Inquliry card.

Fresno CA / Marketing Divislon, 21162 Lorain Ave:,_Falrview Park, Ohilo 44126 o %
(216) 331-8500 Telex. 980331 WDMR SEE US AT COMDEX BOOTH 986. . :
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ERG/68000
MINI-SYSTEMS

[ Full IEEE 696/5100
compatibility

HARDWARE OPTIONS

] BMHz or 10 MHz 68000 CPU

1 Memory Management

] Muitiple Port Intelligent /O

[] 64K STATIC RAM (70 nsec)

L1l 256K Dynamic RAM, with full
parity (150 nsec)

C1 8" D/ID, DIS floppy disk drives

[ 5MB-32MB hard disk drives

[ Full DMA host adaptor

] 20MB tape streamer

[] 10 to 20 slot backplane

[ 30 amp power supply

SOFTWARE OPTIONS
[] BBKFORTH' systems language
with MACRO assembler and

META compiler
[ Fast Floating Point package
[l Motorola’s MACSBUG
[ IDRIS* operating system with
C, PASCAL, FORTRAN 77,
6BK-BASIC' compilers
[ CPIM—B8K* O/S with C,
Assembler, 68K-BASIC
Trademark 'ERG, Inc.
Whitesmiths Digital Research
30 day delivery
with valid Purchase Order
OEM prices available
For CPU, Integrated Card Sets
or Systems.

See us at COMDEX — Booth #4200

' E{l\_

=
D%
% ’ﬁ.._;
Empirical Research Group, Inc.
P.O. Box 1176
Milton, WA 98354
206-631-4855
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Listing 1: The logo procedures POLY (left) and POLYSPI (right).

TO POLY :SIDE :ANGLE TO POLYSPI :SIDE :ANGLE

FD :SIDE FD :SIDE
RT :ANGLE RT :ANGLE
POLY :SIDE :ANGLE POLYSPT :SIDE - 1 :ANGLE
END END
POLY 30 90 POLY 30 72
POLY 30 120 POLY 20 75

Figure 3: The result of the POLY procedure of Logo. Many different shapes can be pro-
duced merely by changing the angle of the “turtle-turn.”

[

POLYSPI 30 SC POLYSPI 38 72

POLYSPI 208 75

Figure 4: In the POLYSPI procedure, the length of each successive side is shortened by

POLYSPI 30 120

one unit. The result is very similar to a spiral.
Circle 402 on inquiry card. e
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the PERSONAL LANGUAGE ™ system

that mirrors your commands. using
your own words!

What SAVVY is —

SAVVY is a miraculous new
Information handling system.
SAVVY Is an automatic database
management system.

SAVVY Is a new level of
machine Intelligence. inctiution
SAVVY, part hardware,

part software, is the

beginning of truly

“Personal Computing”.

SAVVY comes with:
General Ledger,
Accounts Recelvable,
Accounts Payable,
Payroll, Malling List,
Document Writer and
inventory Control.

Trademark: SAVVY, Robot Programmer:
Excalibur Technologles Corporatlon.

Personal Language: SAVVY Marketing
International.

Through SAVVY, you and your
computer talk to each other In your
own natural, conversational

English {or Spanish, or
French, etc.).

It learns from you
what you want
done In your own
personal language.

Once SAVVY learns
your language it
can create any file
you wish. Input,
output, additions,
changes and
deletlons are
4, arranged for you.
; SAVVY's ‘Robot
Programmer”
has been trained
/. to write 100%
of the programs
needed to manage your
database Information.
SAVVY runs CP/M™
and Apple DOS.

100 South Elisworth Street, 9th Floor. San Mateo, CA 94401

SAV VY

MARKETING INTERNATIONAL

www americanradiohistorv com

You’'ll discover that SAVVY
recognizes your personal words,
even If misspelied, or even if you use
a phrase never used beforel

SAVVY contlnues to grow through
use to become better and better at
understanding your commands.
Eventually, you will see SAVVY as a
mirror to your own way of thinking
and workling. It is a re-definitlon of
“user-friendly”’.

SAVVY, it’s the first system that truly
means “‘personal computing’’.

SAVVY is like no other system on
earth.

SAVVY cost $950.

Seelng Is belleving. SAVVY is on
dispiay at selected computer retail
locations. Call for the name of your
nearest dealer.

CP/M Is a trademark of Digital
Research Corp.

Apple Is a Trademark of Apple Computer
Inc.

{415) 340-0335
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Figure 5: With most of the spirals removed, you can see that the design can be broken

down into five wheels that interlock with each other.

Figure 6: A close-up of one of the wheels in figure 5. With two pentagonal spirals
added, it becomes a complete wheel. The problem now: What is the design in the mid-

dle of the wheel?

124  November 1982 © BYTE Publications Inc
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shapes revealed by these lines are
triangles. They were much harder to
recognize than their pentagonal
neighbors; they emerged from the
dissection of the design visually when
lines were drawn.

It didn't occur to us at first that the
figures inside the triangles might be
spirals. However, the figure inside
each triangle is a version of our friend
POLYSPI, except that the triangles in
the design are isosceles, not
equilateral. The way a spiral based on
an irregular polygon looks is different
from what we were used to. The
triangular spirals were also hard to
identify because their sides get shorter
very quickly. Figuring out how to
draw these unusual spirals took
Glenn a lot of time when we began tq
write the program. Figure 8 shows a
triangular spiral, its mirror image,
and both placed back to back. Five
such pairs arranged in a circle make
up the interior of each ring.

We arranged the five wheels more
or less into a ring (figure 9). We were
then left with a star-shaped hole in
the center, which we filled with a
star-shaped spiral (figure 10).

Success: Writing a New Program
in Logo

Once we had divided the design
into smaller pieces, it was relatively
easy to write a program to produce it
(see listing 2, page 132). First, we
wrote five procedures, one for each
version of the design’s three basic
figures. The procedures PENTR and
PENTL draw pentagonal spirals,
TRIPOLYR and TRIPOLYL triangular
ones, and CENTERPIECE draws the
central, star-shaped spiral.

PENTR draws a spiral that curves to
the right. PENTL draws its mirror
image. (Because this is the only dif-
ference between the two, [ will limit
my remarks to PENTR.) Note that
PENTR differs from the procedure
POLYSP!I mentioned earlier. In PENTR
the first instruction is a conditional
statement; it stops the procedure
when the value of SIDE gets smaller
than 2. TRIPOLYR, the procedure that
draws right-curving triangular spirals,
differs from PENTR in three important
ways. The lengths of the three sides in
the underlying shape of this spiral are
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The Victor 90

The new standard:

It's what’s inside your computer
that matters. And just look at what
you'll find inside the Victor 9000
desktop computer.

e 128K bytes of memory (or does
your application need up to 896
KB...we can deliver it).

® 600K bytes of storage on each dis-
kette {would you prefer 1.2MB —
you can have it if you like).

e TwoO (not one) RS232 ports (ours
handie both bisync and SDLC as
well as async).

e A parallel port for running printers
or IEEE-488 {another inside the
box if you supply a connector).

e 16-bit computing...the kind of ca-
pacity you need.

*CP/Mis a registered trademark of Digital Research. inc.

e High resolution graphics (is
320,000 individually displayable
points enough?).

e A fully programmable keyboard
(to go along with the fully pro-
grammable screen).

e Tilt and swivel display, plus sepa-
rate low profile keyboard (in the
modern jargon: it's ergonomic).

e First class vocal chords {why set-
tle for clicks and beeps — we
speak in plain English with a
CODEC).

e CP/M 86* and MS-DOS both sup-
port all these solid machine

features plus 132 column
alphanumeric display — 10 key
pad calculator -reloadable key-
board and screen character table
— and much more — let your

Circle 468 on inquiry card.

00, inside out.

applications breathe for a change.
e Multilingual programming — tired
of BASIC? Try our COBOL, FOR-
TRAN, or PASCAL, or perhaps
you have your own favorite — ask
us — we might just already have it!
Soturn your present computer in-
side out. If you're not getting all that,
then it's time to call Victor for the
facts. Just call 1-800-VIC-9000.
Or write Victor Business Products,
P.O. Box 1135, Glenview, IL 60025

Subsidiary of Kidde, Inc.
KIDDE
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Figure 7: The center of the wheel in figure 6 can be broken down into 10 isosceles triangles.

not equal. Also, triangles with sides
of different lengths must have
unequal angles. The “turtle-turn” at
two vertices of this triangle is 111
degrees, while the third vertex has a
turtlesturn of 146 degrees. The last
difference between TRIPOLYR and
PENTR is in how SIDE gets shorter
each time a side is drawn. In PENTR,
you reduce SIDE by subtracting .38

Figure 8: We discovered that each of the isosceles triangles in figure 7 was a spiral of an  from each previous side. In

irregular polygon.

TRIPOLYR, SIDE is multiplied by .75

The SA2 is a robot developed for the educational market, and has
been designed to meet a requirement for a robot which will emulate,
in behaviour and physical attributes, larger industrial robots.

The arm can access 360° with a reach of 18 inches and a maximum
lift of Ylb.

The Syntheasy

A low cost speech unit complete with
Votrax speech output chip, unlimited
vocabulary, power supply, speaker
and case, all for only -

$149.95

DEALER INQUIRIES INVITED
For further information contact

INTELLIGENT ARTEFACTS LTD.

19205 Parthenia St., Suite H
Northridge, CA 91324 Tel(213) 993-4803
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FREE SHIPPING

- =% ouTRS80°- MOD Il
- 48K, 2 TANDON 54"
sge  DISK DRIVES (No. RS232)

— $4725

e R5232 - $99.95

APPLE Il Compatible Disk

DRIVE - w/Cabinet & Cable  $299
16K RAM CARD FOR APPLE 69
APPLE DISK CONTROLLER 69

IBM/TRS 80Disk Drive
TM100-1 w/Cabinet and P/S I

$250

EPSON PRINTERS

= MX80 Call

F MX80F/T $535
N MX100 685

SMITH-CORONA TP-1
LETTER QUALITY-DAISY WHEEL 585

VISA, MASTERCARD ($100 Min - Aad 2%) Or
Certied Chock  Ninety Doy Waranty
DATA' M AI l. (Parts & Labor) RS s aRegsterea Trademark,
Tanay Com Prces 5ubgc! 1o Change
PO Box 818 Reseda

without Notce  FREE SHIPPING IN
A CONTINENTAL U.S. (TRS MOD H# EXCEPTED)
Calif 91335

(213) 993-4804
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While new printers with impressive specifications are introduced on an almost daily basis, only
time will tell the true quality of the product. Over the past 2 years our customers have continued
to buy the DS180 printer, not only because of its impressive performance and competitive price,
but also because of our outstanding track record for product reliability and customer support.

We have continually improved on the performance of the DS180 by incorporating such
enhancements as dot addressable graphics, 6 user-selectable print sizes and a 2000 character
buffer. These features coupied with 180 cps printing, parallel and serial interfaces, adjustabie
tractor feed and over 40 other programmable features, make the DS180 one of the most versa-
tile matrix printers available today.

Before you select your next printer, why not take a look at a time-proven performer—the
Datasouth DS180.

The DS180 printer is available nationwide through our network of sales/service distributors.

data@@@ﬁljm computer corporation

P.O. Box 240947 e Charlotte, NC 28224  704/523-8500
Circle 146 on inquiry card. Telex: 6843018 DASOU UW
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PLATO

WIDENS
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GHILD'S
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NOW,

QUALITY EDUCATIONAL SOFTWARE IS
AVAILABLE FOR YOUR HOME COMPUTER.

* PLATO“ software now available on disks in Math, Physics, Foreign Languages,
Computer Literacy—and more is on the way.

e Far use on your Apple Il Plus, T1 99/4A or Mari 800
e Introductory Offering: Single lesson, $45m, addmonal Iessons $3sm gach.

10-day money-back trial.

—— - —‘.e _'__' —.!.
Cwy || F

= 1

I e m: apeas Designed for elementary
j; c] ﬁ ge, or any child who needs practice
'whole number operations.

!W’Mﬂe Numbers: simulates a pinball game
- to hold and build interest in whole number
~ operations. Problems include addition, sub-
traction, multiplication, division and mixed
numbers. Designed for elementary and
junior high age groups.

¢ Declimals: kids are challenged to break
balloons by entering the correct decimal
corresponding to the position of the balloon
on a vertical line. Numbers are entered on a
trial-and-error basis. Software automatically
adjusts difficulty to the child’s performance.
For elementary math students.

¢ Fractions: same format as Decimals, but
requires the use of fractions to break the
balloons. Numbers are entered on a trial-
and-error basis. Balloons may burst in any
order until none are left. Difficulty adjusts
to your child’s performance. For elementary
math students.

G2

CONTROL
DATA

fﬁk bl byt
Ol'y n 'ﬁs of com pu

society. Designed for
and vocational school

¢ French Vocabulary Bulldﬂ
¢ Spanish Vocabulary Builder.

¢« German Vocabulary Builder:students
are presented with a basic vocabulary of g - -
500 words, including useful verbs, number A
words or common words for traveling or
in the home. Groups of related words give
learners context and similarity clues, which
help increase foreign language skills.
Lessons supplement introductory and/or
refresher coursework.

* Physics—Elementary Mechanics:
provides a problem-solving test in the ele-
mentary mechanics of physics. Students
are shown a physical problem; then must
“purchase” the missing information
needed to answer
it correctly. The
emphasis is on
understanding the
problem, rather
than just supply-
ing the correct
answers. Designed
for senior high
age level.

ﬁ I'

!
« L=

SRk

PLATO

COMPUTER-BASED EDUCATION
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Figure 9: Our design elements assembled together. The last remaining element is a star-

shaped spiral in the center.

L]

Figure 10: Our completed Logo design. Using a simple Logo program we have made a

good reproduction of a very complex design (figure 1).
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at the end of each three-side cycle;
thus, SIDE gets shorter faster.

This precise combination of side
lengths and angle measurements and
the faster spiraling technique is re-
quired to produce the spiral that ap-
pears in figure 8. Glenn arrived at the
final version of TRIPOLYR after much
trial and error. The resulting tri-
angular spiral is a very close approx-
imation to the one in the original
design.

Lastly, CENTERPIECE, which draws
the central star-shaped spiral, is
almost identical to the procedure
POLYSPI.

Moving to a Higher Level

The twin procedures PENTRPIECE
and TRIPIECE are the next level up in
the program; they build bigger
chunks of the design by supervising
the work of PENTR, PENTL,
TRIPOLYR, and TRIPOLYL.

PENTRPIECE's job is to supervise
PENTR and PENTL. One PENTRPIECE
procedure produces a pair of mir-
rored pentagonal spirals. Four con-
secutive PENTRPIECE s make a ring of
eight pentagonal spirals. TRIPIECE
performs a similar function by super-
vising TRIPOLYR and TRIPOLYL. Five
consecutive calls to TRIPIECE make a
ring of five pairs of mirrored tri-
angular spirals.

WHEEL makes one of the five large,
identical sections that fit together to
form the entire design. The command
REPEAT 4 (PENTRPIECE LT 72] makes
the rim of one wheel. Then REPEAT 5
[TRIPIECE] fills the newly created
wheel with pairs of mirrored, tri-
angular spirals.

It is common to build one proce-
dure in a Logo program that more or
less gets the whole thing started.
DESIGN supervises the work of
WHEEL and makes sure that each of
the five wheels interlock. It also has
CENTERPIECE fill the central hole with
a star-shaped spiral.

Listing 2 shows the complete pro-
gram for an Apple II using Apple
Logo. You can produce the design on
the display screen of the Apple, but it
will be rather dense. You can get a
more interesting, but somewhat
cropped, version by multiplying each
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The Strobe Graphics System: $795.
You can pay more but you can’t buy more.

How to chart your company’s fortune without spending You can also save and modify your graphics through
one. It's a fact. A single chart or graph can tell you instantly Strobe’s menu-driven programs. A broad selection of soft-
what it takes hours to interpret from printouts or other raw data. ware is now available.

Now, with the Strobe 100 Graphics Plotter and Software When the Strobe Graphics System is interfaced to your
package, you can create superb hardcopy graphics directly computer, an 8%2 x 11 inch sheet of paper can speak anyone’s
from your computer. And you can do it for a cost of only language—visually. Visit your local dealer and learn how to
$795.00. start charting your fortunes today. Because a perspective on

The Strobe System transforms complex data into dynamic, the present can also be your window on the future.

colorful visuals with a few simple
commands from your computer.
Charts and transparencies that
once took hours to produce are
plotted within minutes. Informa-
tion can be presented as bar
charts, pie charts, curves or iso-
metrics in a variety of colors. And
with a resolution of 500 points per
inch, the Strobe 100 matches or
surpasses the quality of plotters
costing thousands of dollars more.

*For Apple, Osborne and Commodore computers.
For serial interface, add $100.00.

NCORPORALEL

Strobe Inc.

897-5A Independence Avenue
Mountain View, CA 94043
Telephone 415/969-5130

The Strobe Graphics System

Seeing is believing

Circle 83 on inquiry card.
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Circle 383 on inquiry card.

INCOME TAX
ACCOUNTING Listing 2: Our Logo program, entitled DESIGN, will redraw the design in figure 1.

REPEAT 5 [FD 64.65 PD WHEEL POS PU BK 64.65 RT 72]
PU HOME RT 36 FD 24.5 RT 198 PD

0w
Ql’i!g]’E 10 DRI e

has the finest CENTERPIECE 46 143.4
, Software END
I've ever seen ,
[“r IhE- TO WHEEL :INITPOS
Al:cmlllllllg BT 54 REPEAT 4 [PENTPIECE]
PD LT 36

and Tax F.EPI;:AT 5 [TRIPIECE] .
: LT 36
Professional. | | i s (o0 w0 72 26 20 5 26

The programs are so well designed LT 54
anel supported, we had no start-up D
proablems."—Ronald Braun, O P,

1040 TAX PROGRAM 995 T0 TRIPIECE
" "
* ALL MAJOR FORMS & SCHEDS. LOCAL "OLDE MAKE "OLDH HEADING

D BK 2.5
* PRINTS ON IRS FORMS, MULTI- TRIPOLYR 31.5
+ INDIVIDUAL OR BATCH PD BK 2.5
PROCESSING. TRIFOLYI. 31.5
« AUTOMATIC CARRY-FORWARD PU SETPOS :INITPOS SETH :OLDH
OF PRIOR YEAR DATA. LT 72
« DIAGNOSTIC REFORTS, S0
* LETTER OF INSTRUCTION,
* AUTOMATIC CLIENT BILLING. 10 PENTPIECE
LOCAL "OLDH MAKE "OLDE HEADING
* MAILING LISTS/LABELS & PU FD 29 PD
ENVELOPES. REPEAT 5 [FD 1& RT 72]
« UNLIMITED SUPPORTING PENTR 18 75
SCHEDULES PU SETPOS :INITPOS SETHE :0IDH
Simple and casy 1o ase! FD 29 PD
PLEIS: , i g
PROFORMA/TAX ORGANIZER P‘EPEA'I 5 [FD 18 LT 72]
ST.}TIELHDDULES AVAILABLE PENTL 18 7t
TA AMMIMNG 5 i 0
o (R PU SETPOS :INIIFOS SETH :OLDH
LT 72
ALSO AVAILABLE END

GENERAL LEDGER

CLIENT WRITE-LP

AFTER THE FACT PAYROLL
AMORTIZATION SCHEDULE

TIME AND BILLING TO PENTL :SIDE :ANG
IF :SIDE < 2 [STOP]

ALL QUICK TAX PROGRAMS COME WITH

ONE YEAR WARRANTY & SUPPORT, FD :SIDE

See your nearest computer dealer, LT :ANG

Or_ call or write tor more intormation PENTL :SIDE - .38 :ANG

Quick-Tax Software is available for Xerox 820, END

IBM, PC, Radio Shack, DEC, Vector Graphic,

Northstar, and other CP/M based computers.

CP/M 15 a registered trademarn of Oigital Research, Inc.

DEALER DISCOUNTS AVAILABLE ,IO PENTP . CIDE 'ANG

H ® 319 Clawson St.Dept. BM it g
Q'.I%h S.I.N.Y.C. N.Y. 10306 IF :SIDE < 2 [STOP] - .
. . + ¥ L '
Led (212) 351-6143 isting 2 continued on page 134
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Everyone knows that the
IBM Personal Computer™ does a ter-
rific job of storing and manipulating
facts and figures. Unfortunately,
drawing conclusions from this infor-
mation requires printed reports often
running into the thousands of
numbers. Now, however, you can use
FAST GRAPHS" (o replace all those
numbers with one simple to unders-
tand, pleasing to the eye, graphic
report.

FAST GRAPHS" is the
most recent addition to Innovative
Software’s EXEGUTIVE SERIES™ [t
converts the numbers from Visicalc*
DIF* files, manual entry, or our
EXECUTIVE SERIES" packages,
including T.1.M. I into “graphic
reports” Graphic reports may be
viewed on your color monitor or sent
to any popular graphics printer or
plotter. A graphic report can have
scatter or line charts, pie charts, and
two or three-dimensional bar charts,
etc., all of which may be customized
by the full graphic editor. This same
editor may also be used to paint and
draw characters or shapes to be
overlayed on a graph.

www americanradiohistorv com

If your meetings seem to be

“bored meetings” rather than Board
Meetings, then FAST GRAPHS" is
for you. FAST GRAPHS " turns dull,
boring, printed reports into exciting,
colorful “graphic reports” Visit your
local IBM dealer today for more in-
formation about FAST GRAPHS “and
our other products. Or give us a call.
Either way, you'll be drawing colorful
conclusions in no time.

Innouative Software »

9300 W. 110th St., Suite 380
Overland Park, KS 66210
913/383-1089

Telex 209542

Circle 217 on inquiry card.
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Rugged, simple, dependable.

RCA Interactive Data
Terminals as low as $236...

Reliable, portable RCA VP
3000 series Interactive Data Ter-
minals feature: video and audio
. output; color-locking circuitry for
sharp color graphics and rainbow-
free characters; reverse video;
tone and noise generator; 20 and
40 character formats; resident and
programmable character set; LS| video and microprocessor con-
trol. All have a unitized 58-key, 128 character keyboard with flexi-
ble membrane switches, plus the features of the ASCII key-
boards below.

VP 3501 Videotex Data Terminal.(Shown) Built-in RF mod-
ulator and 300 baud direct-connect modem. Ideal for time sharing
data base applications. Works with standard TV or monitor. Also
hag2 %(spgnsion interface and 16-key calculator keypad. As low
as

VP 3303 Interactive Data Terminal. Similar to VP 3501,
without modem or calculator keypad. Has selectable baud rates
and RS232C/20Ma current loop interfaces. As low as $246."

VP 3301. Same as VP 3303, without RF modulator. As low
as $236.*

...and RCA ASCII Encoded
Keyboards as low as $53."

RCA VP 600 series ASCII key-
boards feature: flexible membrane
keys with contact-life over 10 mil-
lion operations; unitized keyboards
are spillproof, dustproof with finger
positioning overlay and positive
keypress; 2-key rollover circuitry;
tone feedback; high noise immunity CMOS circuitry; 5V DC oper-
ation and 58-key, 128-character keyboard, selectable “upper
case only.”

VP 616. EIA RS232C compatible, 20 mA current loop and
TTL outputs; six selectable baud rates. Standard keyboard plus
16-key calculator. As low as $84.* .

VP 611. Similar to VP 616 with 8 bit parallel output. As low
as $64.*

VP 606. Same as VP 616, less calculator keypad. As low
as $70.* :

VP 601. (Shown) Same as VP 611, less calculator keypad.
As low as $53.*

To order, or for more information, call toll-free 800-233-0094.

In PA, 717-393-0446. Or write:

RCA MicroComputer Marketing,
New Holland Avenue,
Lancaster, PA 17604.

*OEM quantity prices.
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Circle 388 on inquiry card.

Listing 2 continued:

FD :SIDE

RT :ANG

PENTR :SIDE - .38 :ANG
END

TO TRIPOLYR :SIDE
IF :SIDE < 4 [STOF]
FD :SIDE

RT 111

FD :SIDE / 1.78

RT 111

FD :SIDE / 1.3

TPIFOLYR :SIDE * ,75

TO TRIPOLYL :SIDE
IF :SIDE < 4 [STIOF!]
FD :SIDE

LT 111

YT :SIDE / 1.78

LT 111

FD :SIDE / 1.3

LT 146

TRIPOLYL :SIDE * ,75
END

TO CENTERPIECE :S :A
FD :S LT :A

IF :S < 7.5 [STOP]
CENTERPIECE :S - 1.Z :A
EMND

of the inputs to the FD and BK com-
mands by two.

We produced our completed design
on a Houston Instrument Hiplot plot-
ter using a plotter-interface procedure
written by Peter Cann. You can ob-
tain these instructions from Logo
Computer Systems (368 Congress St.,
Boston, MA 02210). Unfortunately,
this interface procedure will work
only with Apple Logo.

As you can see from figure 10, our
design compares pretty well with the
original. The important point of this
exercise is that a complex design can
be broken down into simpler com-
ponents. And this approach, which is
part of the basic philosophy behind
Logo, can be used to solve practically
any problem.m

Circle 268 on Inquiry card. ce=p
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In an age when new standards are constantly emerging,
one disk consistently meets or exceeds them all.

Maxell.The Gold Standard.

Notall disks are created equal. Some are better
than others. To find out what's best for you, look for
Maxell disks. They now carry the Gold Standard
symbol of quality. It's your assurance Maxell disks
meet or exceed every definition of quality. No matter
who establishes it. We've earned this universal supe-
riority by never relaxing our
uniquely demanding quality
control. Every aspect ofmanu-

facturing is checked, then ‘ margll.
checked again. : fDI
Your benetits are many. A —
Take the perpetual problem of L. el .
drop-outs. A drop-out is a tiny 0 ol

defect that wastes time and
degrades computer accur-
acy and performance. Now
that you understand what a
drop-out is, forget it. Maxell
disks don't have any. Each
disk comes to you certified

drop-out free at the time of manufacture. You can
depend on this quality protecting your valuable
programs and programming time, indefinitely.
We've run disks over ten million passes under
conditions designed to find weak points and wear.
We couldn't. And you won't.

There is a Maxell disk for the
floppy system you use, or plan
to use. Check your computer's
instructions. Or write for our
complete, highly informative
brochure.

When you set the Gold
Standard as your level of
quaility, you'll benefit from
improved disk performance,
immediately. Bank on it.

maxeil.

Maxell Computer Products Division, 60 Oxford Drive, Moonachie, N.J. 07074, 2041-440-8020
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QOUADBOARD

THE FIRST AND ONLY
BOARD YOUR 1BM PC
MAY EVER NEED.

Your IBM personal computer is a very
versatile piece of equipment. Perhaps
more versatile than you realize. New
applications and functions are being
developed every day. Now with Quadboard

ACTUAL SIZE

PROVEN DESIGN.

Quadram has been shipping 1BM boards
with each of the Quadboard functions
on separate boards since December,
1981. They are still available as separates
(including a Dual Port Async Board) for
those who desire a quality board but do
not need to keep slots open for future
expansion. And they all come with a
one year warranty from the leaderin
technology applications.

MEYSESALD
Sos3

| Mvesssatzo |
)| &os213

ACMSEESMLID
8213

256K MEMORY EXPANSION.

Socketed and expandable in 64K
increments to 256K, full parity generation
and checking are standard. A Quad-
board exclusive feature allows parity to
be switch disabled to avoid lock-up
upon error detection. The dip switches
also allow it to be addressed starting
on any 64K block so that it takes up only
as much as it has memory installed.
Memory access and cycle time naturally
meet all IBM specifications.

wawwy. americanradiohistary com
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by Quadram you can keep your options
open for tomorrow's technology. Following
in the tradition of Quadram Quality, four
of Quadram’s best selling IBM boards
have been combined into one board.
Your remaining slots will be left free and
available to accommodate future expan-
sion needs and uses which you may not
even be able to contemplate today.
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CLOCK/CALENDAR.

Quadboard eliminates the hassle of
manually inputting the date on system
boot-up by providing for the clock and
all software routines necessary for
inserting the appropriate programs on
your diskettes. The infernal computer
clock is automatically set for compati-
bility with most software routines which
ufilize clock functions. On-board battery
keeps the clock running when the
computer is off.



www.americanradiohistory.com

BY QUADRAM

ALL ON ONE BOARD
Now you can utilize all the PC’s capacity
with Quadram’s extremely flexible con-
figurations. And it's totally compatible
with IBM hardware, operating systems,
and high level languages. It's a full-size
board that can be inserted into any free
system slot and it even includes a card
edge guide for securely mounting the

SOFTWARE T0O!

With Quadboard you receive not only
hardware but extensive software at no
extra cost. Diagnostics, utilities, and
Quad-RAM drive software for simulating
a floppy. drive in memory (a super-fast
SOLID STATE DISK!) are ali part of the
Quadboard package.

card in place.
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PARALLEL PRINTER 1/0.

A 16 pin header on Quadboard is used
for inserting a short cable containing*a
standard DB25 connector. The connector
is then mounted in the knock-out hole
located in the center of the PC back-
plane. The parallel port can be.switch
disabled or addressed as Printer 1 or 2.
No conflict exists with the standard
parallel port on the Monochrome board.
The internal cable, connector and
hardware are all included.

!’kil]lcll? 7

e |I“I|IIIIII

ASYNCHRONOUS (RS232)
COMMUNICATION ADAPTER.

Using the same chip as that on the IBM
ASYNC board, the device is software
programmable for baud rate, character,
stop, and parity bits. A male DB25
connector located on the back connector
is identical to that on the IBM Async
Adapter. The adapter is used for
connecting modems, printers (many
letter quality printers require RS232),
and other serial devices. Switches
allow the port to be configured as COM1
or COM2 and the board fully supports
iBM Communications Software.

www americanradiohistorv com
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INCREDIBLE PRICE!
Priced at $595 with 64K installed, $775
with 128K, $895 with 192K and $995
with 256K.

ASK YOUR DEALER.

All products are sold through local
personal computer dealers. if yours
does not stock Quadram,
please ask himto call us
at (404) 923-6666.

QUADRAM

CORPORATION

4357 Park Drive/Norcross, Ga. 30093
Circle 375 on Inquiry card.
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Software Review

The Graphics Magician

Easy Animation with the Apple II

Pete Callamaras
AFIT/LS
Wright-Patterson AFB, OH 45433

Suddenly, the lifeless blob grew legs! And then slowly
it rose and made its way across the room. It paused as if
seeking something and then, with a heart-stopping lurch,
turned and came straight for me! The creature grew
taller, opened a mouth that wasn't there just a moment
ago, and charged. . . .

Wow! I had just finished the test run on my first little
adventure with an animated character on my Apple II,
and it worked. Now, don’t get the idea I'm a great
graphics programmer—no way! And I didn't create this
animated character the old tedious way with graph
paper, pencil, and a shape table. I was using a program

from Penguin Software, which is aptly titled The
Graphics Magician,

The Graphics Magician is a graphics-generating system
that allows both the rank novice and the advanced pro-
fessional programmer to produce professional graphics
images on the Apple Il or Apple II Plus. In fact, Penguin
Software claims that it was used to produce the games
Congo and Goldrush (by Sentient Software). Basically,
The Graphics Magician is an extension of other Penguin
products, namely, The Complete Graphics System and
Special Effects. Sections of these two programs have been
included in The Graphics Magician, albeit in modified

e
!

Photos 1 and 2: Two examples of pictures that can be created with the Picture/Object Editor of The Graphics Magician software
package. Hundreds of these pictures can be stored in compressed form on one disk.

138  November 1982 © BYTE Publications Inc
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VISTA V1200

NEW 6MB HARD DISK

ALTERNATIVE!

:-'Z_‘S
\:'\

Mass Storage for your Apple ™ has always been a problem. On one

"and, there were the exotic, expensive hard disks with no cost efficient 7

means of backup. On the other hand, the Apple floppy drive lacked the y

ipeed and storage demanded by today’s professionals.

Vista's V1200 offers both at an incredibly attractive price.
lhe removable VistaPak cartridges offer 6 Megabytes of
‘emovable storage each and can be backed up like a floppy.

Now hard disk storage and speed can be yours with the
1dded capability of interchangeable media. The V1200
xliminates the worries of head crashes, drive alignments,
ost data, or backup with a new application of field-proven
loppy technology.

VISTAPAK CARTRIDGE holds five 5%” diskettes at 1.2 Mega-
Bytes each. Selection of the diskette is made by the pak
articulator to present the proper diskette to the picker arm.

|_into the drive accurately.
[~ The drive senses improper
loading, and reclamps the
diskette automatically.

L~ MICROSTEP SERVO CON-
TROL the drive automatically
calibrates itself to each
diskette individually, assur-
ing interchangeability of
media between drives, and
making drive alignment a
task of the past. Our special
servo can move in increments
as small as 1/100th of a track,

. and even track diskettes

| recorded off-center.

MICROPROCESSOR CONTROLLED SPINDLE speed ensures
accurate recording and retrieval of your valuable data.

The Vista V1200 also incorporates features such as;
automatic recalibration of the drive if left unused for 22 minutes,
automatic diskette storage should the drive door be opened,
and power conservation logic to insure no more than one motor
is operating simultaneously to keep temperature down, and
rehability high.

The VistaPak cartridges hold 6MB of formatted data each.
The removable cartridge allows you to keep duplicates of your
valuable data as well as to keep separate paks for your
accounting, wordprocessing, spreadsheet and other
applications. No other storage device offers more in flexibility
and capability.

Contact Your Local
Vista Dealer Today!

WESTERN REGIONAL DISTRIBUTOR:
Group 3 Electronics

(213} 973-7844 or (408) 732-1307
California only (800} 262-1556

% THE INNOVATIVE VISTAPAK
DISKETTE PICKER grasps the CARTRIDGE CONCEPT
proper diskette and loads it

6MB PER CARTRIDGE

1
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Circle 472 on Inquiry card.
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The Vista V1200 system uses an advanced DMA controller to
insure data integrity, and to keep data moving at the maximum
possible rate.

Included with every system is software for Apple DOS 3.3™
Apple PASCAL™, and MICROSOFT CP/M™. Also included is
Quickcharge, our proprietary, high-speed enhancement to DOS
3.3, enabling a 5x speed increase.

OTHER STORAGE DEVICES VS. VISTA V1200

6.25MB 4000
5MB BYTES
CAPACITY PER 2500
(MB) DOLLAR
0.15MB 225
sl
APPLE HARD VI200 APPLE HARD V1200

DISK DISK
Maybe you’re not quite convinced yet. The best feature of
the V1200 is that it is priced significantly below the competition:
$1549.00 ( mfgr. sugg. list), and is available from your Local
Dealer. See one today.

COMPANY, INC.

1317 E. Edinger / Santa Ana, CA 92705
(714) 953-0523 (800} 854-8017

Prices subject to change without notice.
"Apple Computer Co. Inc.
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FREE
BS
GOMRUITER
RORMS
GATANG

Send today for our NEW full-color
56-page catalog with continuous
checks, statements, invoices, stationery,
envelopes, supplies and accessories.
We will also send our FORMS
SELECTOR GUIDE, to help you find the
right forms for your software.

¢ Quality products
at low prices

Available in small quantities
Fast Service
Money-Back Guarantee

Convenient TOLL-FREE
ordering

Fast Service by mail or. . .PHONE TOLL FREE

1+ 800-225-9550
Mass. residents 1+ 800-922-8560
8:30 a.m. to 5:00 p.m. Eastern Time Monday — Friday

L B N B N N 3 N N ]
Please rush a new compuler forms calalog lo:

NAME

CODE 11101

78 Hollis Street, Grolon, Massachusetts 01471
A division of New England Business Service, Inc.
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At a Glance

Name
The Graphics Magician

Type
Graphics-generation system

Manufacturer
Penguin Software
{ 830 4th Ave.
Geneva, IL 60134
| {312) 232-1984

Price
$59.95

Authors
Mark Pelczarski, David Lubar, and Chris Jochumson

Format
5% -inch floppy disk

Language
6502 machine language

Computer
Apple Il with Applesoft or Apple Il Plus, 48K bytes of memory and
one disk drive

Documentation
32-page manual

Audience
Novice or experienced user with an interest in graphics

form. The result is a very nice package for the Apple.

Many personal computer owners purchase the Apple II
because it gives high-resolution graphics and color
capability. But learning to use the Apple graphics
capability well is not easy, and reading the necessary
documentation is quite a time investment. This is why a
program like The Graphics Magician is like manna from
above. You don’t have to go through a lot of agony to
start putting animated graphics into your programs.
Now, using The Graphics Magician is not a substitute for
a good understanding of how the Apple puts those super
images on the screen, nor will it take the place of good
homework. But it will coax you into learning more
because you can start producing high-quality images
almost immediately.

The Graphics Magician has three major features:

oThe Animation system, which you use to draw a pic-
ture, move the resulting image around the screen, and
give the image its screen animation characteristics.

o The Picture/Object Editor, which allows you to store
many other pictures on a single disk and easily add colors
to them.

o The Super Shape Editor, which you use to control the
size, scale, and rotation of the shapes you have previous-
ly designed and stored in the Apple shape tables.

Circle 322 on inquiry card. ==p
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NEC's crisp, clear, high-performance JC1203 RGB color monitor, an
industry standard. Also available, the JC1 201 composite video version.
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NEC's classic JB1201 green monitor, one of microcomputing's
performance legends. Easy on the eye, and the checkbook.
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Our impressive new NEC dot matrix pninter. Parallel interface, 100 ¢ps. 2K buffer. pin or frction
feed. Stunning performance and compatbility in the hotiest new peripheral of the year.

Give your IBM syst

em some NEC,

and watch its performance soar.

Peripherals from NEC can make almost any
computer system better.

Our sparkling new JC1203 color
monitor is plug and pin compatible with the
16-color IBM® PC, and delivers the bright,
sharp, clear, and stable screen image for
which the entire NEC line has
long been famous. Similar com- _
patibility is available to
owners of Apple [I®, Radio F
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Shack®, and Atari® computers, not to men-
tion our own outstanding NEC PC-8000
series. Also available is a brand new, ex-
tremely low cost, NEC green monochrome
monitor, the JB1260, perfect companion
for an Osborne®, for instance.

Ask your dealer for a dem-
onstration. Or write us
<<% at 1401 Estes Avenue, Elk
: Grove Village, IL 60007.

Productivity
atyour fingertips ~

" NEC Home Electronics (U.S.A.), Inc.

Personal Computer Division

Nippon Electric Co., Ltd., Tokyo, Japan
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There are also some additional utilities on the disk that
will come in very handy during your sojourn into the
world of graphics design and display. A binary transfer
routine will be particularly useful to you.

Animation

Basically, the four steps you will want to take in
animation are to draw something, make it change its
shape in some pattern, make this changing shape move
across the screen, and have the movement performed as
smoothly as possible.

Now let's look at these operations and see what The
Graphics Magician can do for you. The first two opera-
tions are handled by a module called the Shape Editor.
The third operation is performed by a Path Editor. And
an Animation Editor takes care of the fourth operation.

The Shape Editor. First, you actually draw a desired
shape. It's rather simple; you move the cursors around
the screen via the familiar I, ], K, and M keys. What's not
familiar is that there are seven cursors on the screen, and
each one can be controlled individually or in any com-
bination of the seven. You use these to produce what are
called preshifted shapes. This means that you can draw
seven slightly different shapes to give your creation the il-
lusion of movement, and later you can move this set of

00000000O0OOOOOOOOOOOOOOOOOOODO
ADALAB Is a smail lab computer system with LARGE capabllities from
Interactive Microware, Inc.
ADALAB HARDWARE PACKS MORE POWER. . .for collecting data and con-
trolling your laboratory instruments. It Includes a 12-bit analog voltage Input, a

12-bit aralog volitage output, 8 digital sense inputs, 8 digital control outputs, a
.ALL ON A SINGLE

32.bit real-time clock and two 16-bit timers/counters .
APPLE INTERFACE CARD!

QUICKI/O SOFTWARE MAKES IT EASY. . .Simple commands in BASIC give
you control of ail hardware features of ADALAB. Sample programs and eesy-to-
use menuais will enable you to start using your ADALAB system right away. Ad-
ditional software for isboratory applications Is avallable at extra cost. A com-
plete seif-test diagnostic program s Included to assure you that ali of the hard-
ware |s working properly and accurately.

A * Saves time by eliminating manual calculations.
D * is easy to use because the manuais and software are complete and well
written.
A * Saves money by adding convenlence and utllity to older Instruments.
* Has a great memory to store and organize experimental data.
* |s versatile; It works with many different instruments.
B * |s more accurate than a meter or chart recording.
¢ Is fully supported by a dedicted team of scientists.

>»r-

GREAT PRICE/PERFORMANCE. . .the ADALAB Add-on Package with Inter-
face card, cables, self-test moduie, QUICKI/OTM software and manuals s
avallabie today for ONLY $495.

Put a plet labl system In your laboratory FOR ONLY
$3295, Including a 48K APPLE II+ computer, disk drive, graphics/text printer,
video monitor and ADALAB Add-on Package.

Send for FREE hardware and software brochures or enciose $10 for com-
plete manuais. For fastest service, call in your VISA/Master Card order NOW.
Dealer Inquiries Invited!

*Trademarks of Apple Computer, Inc.

sfyj= INTERACTIVE MICROWARE, INC.

le P.O. Box 771, Dept. B State College, PA 16801
k CALL (814) 238-8294 for IMMEDIATE ACTION J
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Circle 224.0on inquiry card.

shapes around the screen using another module called the
Path Editor.

A good example of the illusion of movement is a game
called Threshold (from On-Line Systems). In the game,
the first screen is filled with birds that not only move
around but flap their wings at the same time. The flap-
ping movement is created by using the preshifted shapes,
and the birds’ basic flight pattern is handled by the Path
Editor.

I found it easiest to draw the basic shape with all seven
cursors, then put the individual differences on each shape
one at a time with individual cursors. This keeps all seven
shapes in precise relation to each other.

I should also mention that there are two methods of
making a shape: the point method, through which you
draw the image point by point, and the block method,
which uses large groups of points called blocks. You can
choose whichever is applicable to your new creation.

Once all of your drawing is done, you naturally will
want to save the image. But first you must compile it. To
do this, hit one key (C) and enter the height and width of
your shape by following the prompts. After the shape is
compiled, you can test run it to be sure it looks the way
you want it to. Then you can save it. On the first at-
tempt, it may seem a bit awkward, but after about 10
minutes you will get the hang of it.

The Path Editor. This is a relatively simple module.
Once you have drawn your figure, you use the Path
Editor to tell it how to move across the screen. This in-
cludes horizontal, vertical, and diagonal movement, both
across the screen and “wrapping around” at the edges if
you wish. You specify a starting point for a reference and
then simply trace the path it will follow. You can choose
the number of directional units the figure will move in
and can “mix and match” as you desire. Several hints are
also offered in the manual on how to save memory by
making small paths and then combining the small paths
into larger ones.

The Animation Editor. This editor puts zip into the
graphics. As you know, animation is achieved on a video
screen by quickly drawing new images. The Graphics
Magician gives you four methods for doing this. The
simplest to grasp is to draw a figure in one place, then
completely erase and draw it again in a different place.
This results in a somewhat jerky movement. In another
method, only that part of the figure that needs to be
erased is erased. The result is a smoother movement. The
two remaining methods are concerned with background,
and each of the four has its own advantages and disad-
vantages depending on the type of graphics you are do-
ing. You have to make trade-offs between speed, storage
requirements, flicker (presence or absence), shape restric-
tions, and finally whether or not you need to detect colli-
sions (such as your shape getting shot). Again, the
manual covers these requirements in understandable
detail.

Using the Animation Editor is relatively simple. You
enter the animation method you want to use, the shape
and its path, and other data you desire. Once you have
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saved these animation instructions, all that's left is to run
it. This can be done with a very simple four-line BASIC
program,

The possibilities are very aptly demonstrated by Space
Invader-type games in which you have several different
shapes, which are all moving across and down and being
deleted when a collision is detected (i.e., you hit one),
and yet they keep coming. Then when one set of invaders
has been eliminated, another set is drawn lower on the
screen, and they start their parade of destruction again.

I found myself doing all sorts of interesting things with
the program after playing around for only about an hour.
You really will be pleased at the amount of control you
have over the entire action on the screen.

The Picture/Object Editor

In addition to these animation capabilities, you have
two other modules at your disposal. The Picture/Object
system allows you to draw several nonanimated images
that can be “compressed” for efficient disk storage. An
Apple normally requires 34 sectors of disk space per pic-
ture, but you can reduce this to 2 or 3 sectors per picture
(although extremely complex images might take 5). Thus,
you can save hundreds of pictures on one disk in com-
pressed form. You can imagine just how useful this can be
when you use graphics in an educational environment or
in an adventure game. There are very few limits to worry
about. You can put objects anywhere on the screen, have
them moving all around, and call on a remarkably large
group of pictures for display. The manual gets somewhat
technical on this point, but the authors make it as easy as
they can for you.

The Picture/Object Editor also has fairly powerful col-
or capabilities. Penguin has included 8 paint brushes and
108 colors along with an improved color-fill routine from
its other packages (The Complete Graphics System and
Special Effects). The combination of these features makes
coloring your pictures very easy.

The Super Shape Editor

The last major feature, the Super Shape Editor, is ac-
tually an extension of the Apple’s shape tables. Using this
function, you can change color and scale of graphics im-
ages stored in Apple shape tables. You can put a large
number of shapes into memory, and each shape’s scale
and rotation can be individually controlled. Of course,
because you're working in Applesoft with the Super
Shape Editor, things are slowed down somewhat. Think
of the Super Shape Editor as an interface between the
normal shape table and the screen. (Applesoft routines
are interpreted by the Super Shape Editor, and the final
result is then sent on for display, much the same way as
commands are screened by DOS before being acted on by
the Apple.)

Other Features
Now that I've covered all the major systems and their
subsystems, it's time to talk about some nice extras
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thrown in. These consist of a demonstration of The
Graphics Magician showing how the various features all
play together, an animated alphabet ready to be used im-
mediately in your endeavors (or modified if you wish),
and finally a binary transfer utility that not only moves
your binary files between different disks but also gives
you the starting address and length of your binary pro-
gram. This one utility will probably come in handy in
any of your other programming efforts.

I should also mention the somewhat refreshing and
unusual attitude of Penguin Software regarding The
Graphics Magician and other products: the disk is un-
protected! You can make as many backup copies as you
need. This also means you will have access to the source
code. I would like to congratulate the people at Penguin
for looking ahead and thinking about the user. For a
change, a program is not hard to work with or fragile due
to some esoteric protection scheme. I also think this ac-
tion led to the relatively low price of this program. When
you've used it for a while, you will really appreciate its
cost/usefulness ratio.

The manual is nicely written, although I did find it tar-
geted a little more toward the advanced user. The infor-
mation will make even the novice fairly proficient, but
you will want to supplement the manual with outside in-
formation on the Apple and its high-resolution color
graphics system.

I do have a complaint about the manual, and it applies
to the majority of manuals I have seen. Sometimes the
most basic information is not included under the assump-
tion that it is too basic. | had a problem the first few times

‘I tried to get from one module of the program to another.

It seemed to me it took a long time to ferret out that sort
of basic information. I also would have liked a reference
card or at least a single page with the different commands
and their abbreviations. That would have made the pro-
gram a little easier to use.

Conclusion

The Graphics Magician from Penguin Software is a
superbly done graphics system that greatly simplifies
putting high-resolution graphics into your own Apple
program. It is a fairly simple-to-use program that should
appeal to both the novice and advanced Apple user. You
can use the resulting graphics in any level program you
wish.

The first application that comes to mind is games, but
the simplicity of the program makes it even more attrac-
tive for educational purposes. The ability to store many
different images, each with different movement patterns
and all on a single disk, makes this program even more
valuable.

Overall, I would recommend The Graphics Magician
to anyone wanting to work with the Apple's high-
resolution graphics for whatever purpose, even if it's only
to play games. The program’s smoothness, simplified
animation, and flexibility give credence to the name
“magician.” This is definitely a program Apple users
should have in their software library.m
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TO BECOME THE LEADER
IN TERMINALS, TELEVIDEO
HAD TO GIVE YOU MORE.

MORE WITH OUR NEW
SMALL BUSINESS COMPUTERS.
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In three short years, TeleVideo
became the number one independent
supplier of CRT terminals in a very
competitive marketplace.

We did it by designing and build-
ing terminals with more performance,
reliability, features and functions than
the competition.

But at a lower price.

Now TeleVideo has entered the
even more competitive microcomputer
marketplace. And we intend to
repeat that success with the same
basic philosophy:

By providing big system perfor-
mance and features. And TeleSolutions
—a hardware/software package
that includes word processing and
financial planning software programs.

For a price lower than many of the
low performance personal computers.

TELEVIDEOQ'S TS 802
AND TS 802H.
THE COMPUTERS THAT
GIVE YOU MORE.

The TS 802 is TeleVideo's lowest
priced computer.

Yet it gives you many more of the
important features found only in
larger computers costing much more.

+ Like modular design for easier
maintenance.

+ High speed Z80A microprocessor
with 64K bytes of RAM main memory
—enough memory to handle most
business applications.

* The CP/M operating system,
which is included at no additional cost
to give you access to more micro-
computer software programs than any
other operating system.

+ An upward growth path through
a unique multiple processor, building
block architecture.

* Dual 5% inch double density
diskettes with a million bytes of
unformatted storage capacity.

+ A high resolution, non-glare
video screen with detached key-
board —just two examples of our
innovative, ergonomic computer

design.

» Two R232C serial
ports for a printer .~
and modem

+ And a high speed port for plug-in
expansion to a larger multi-user, multi-
tasking TeleVideo computer system.

+ But suppose you need more stor-
age. TeleVideo's next model up, the TS
802H, gives you all the same features
of the TS 802. Butinstead of two floppy
diskettes, it uses one floppy diskette
and a 5%4-inch Winchester hard disk to
give you 9.6 million bytes of unfor-
matted storage capacity — nearly 10
times the storage for less than twice
the price of the TS 802.

COMPUTERS THAT GROW
AS YOUR NEEDS GROW.

The TS 802 and TS 802H are more
than just single-user, stand alone com-
puters.

When it's time to expand, simply
plug them into TeleVideo's more pow-
erful TS 806 or TS 816 multi-user,
multi-tasking systems. The TS 802s
then become intelligent, fast response
satellite stations.

And because each has its own
CPU, there's none of the degradation
of throughput and contention for a
single CPU that slows down the typical
shared system. Each user maintains
full processing capability in a shared
file environment.

With TeleVideo, there's no obso-
lescence. Because of the unique multi-
CPU architecture and TeleVideo's
multi-tasking software, the TS 802s do
not have to be replaced as your data
processing needs grow.

TELESOLUTIONS.
THE SOFTWARE PACKAGE
THAT GIVES YOU MORE.

Instead of offering you just a business
microcomputer, TeleVideo is offering a
computer and software package
called TeIeSoluhons And instead of
,,  offering you just any soft-
ware, TeleSolutions™
e Offers you the
most popular,
most versatile
software:
MicroPro's®
word proces-
sing WordStar™
and business
¥ planning
P CalcStar™
Whether you

; business, manage a
department in a company,
or are your organization's DP manager,
the combination of TeleVideo com-
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puters with WordStar and € ~
gives you the quality text ed
financial planning help you'i

If you do require more softw..., vur
CP/M operating system allows you
to choose from the widest variety of
microprocessor software.

When you buy either the TS 802
at $3,495* or TS 802H at $5,995?
TeleVideo includes WordStar and
CalcStar for a special price of $500—
a savings of nearly $300.

WORLDWIDE SERVICE.

TeleVideo's small business computers
are serviced by TRW's nationwide
service network, and by distributors
around the world.

THE BETTER BUSINESS
SOLUTION?
PROVE IT TO YOURSELF.

Before you begin evaluating business
computers make a list of what you'd
like one to do for you. Then bring that
list to one of TeleVideo's computer
dealers throughout the world. Sit down
at a TeleVideo® computer. Study the
TeleSolutions Package. Even try another
computer. Compare the features, the
functions, and the performance.

And compare the price.

We don't think you'll find a better
business solution than TeleVideo and
TeleSolutions.

For details and the address of your
local distributor call toll free 800-
538-1780.

Telerdeo Systems, Inc.
Dept. 610C
1170 Morse Avenue

Sunnyvale, CA 94086

Please send details on TeleVideo computers
and TeleSolutions to:

NAME ___ S—
COMPANY __
ADDRESS.
CITY

STATE

I I
I I
I I
I I
I |
I TITLE__ — I
I |
I .
I B
I I
I —

PHONE #{

TeleSolutions™ 1s a trademark of TeleVideo Sﬁlems Inc

WordStar™ and CalcStar™ are trademarks of MicroPro

International Corporation

CP/M 15 a registered trademark of Digital Research Inc
*Prices are suggested retail excluding applicable state

and local taxes — Continental US.A., Alaska and Hawan
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Northeast Region 617/369-9370, Eastern Reqion 212/308-0705, Southeast Region 404/447-1231, Midwest Region 312/969-0112,
South Central Region 214/258-6776, Northwest Region 408/745-7760, Southwest Region 714/752-9488, Eumpedn Sales (Holland) 31-075-287461
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System Review

Cambridge Development Lab’s High-Resolution
Video Graphics System

James R. DeKock
University of Wisconsin
Nuclear Engineering Department
1500 Johnson Dr.
Madison, WI 53706

Cambridge Development Laboratory of Watertown,
Massachusetts, markets a high-resolution graphics sys-
tem that enables S-100 computer owners to access some
of the sophisticated graphics software used in many
mainframe and large minicomputer installations. Used
together, the Massachusetts firm's GGEN software and
HR series video-graphics board have the unique capacity
to emulate many of the attributes possessed by Tektronix
series 4010 terminals.

Probably the most striking feature of the HR-X/GGEN
system is its ability to create graphics displays from the
command codes produced by Tektronix PLOT-10 soft-
ware. This article will briefly introduce the hardware and
software products which form the foundation of the CDL
(Cambridge Development Laboratory) high-resolution
graphics-terminal emulator system.
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The HR-X Graphics Interfaces

CDL'’s model HR-1 monochrome, raster-scan graphics
interface represents the entry level of a multitiered
hardware-product line; it can easily be expanded to the
top-of-the-line model HR-4C, an interface capable of pro-
ducing 4096 colors. (Of this number, a user-selectable
subset of 16 colors may be displayed at any given time.)
Intermediate products produce fewer colors (or gray-
scale levels on black-and-white monitors).

Containing 327,680 bits of programmable memory, all
HR-X interfaces produce displays with a minimum reso-
lution of 640 horizontal by 482 vertical pixels (picture ele-
ments) cells. Vertical resolution can be increased, de-
pending on video-monitor characteristics, up to 507 pix-
els with one HR-X modification.

The HR-1 is composed of three S-100 boards: the first
controls the interface to the host computer, the second
controls the display memory and its refresh circuitry, and
the third contains output logic and 40K bytes of program-
mable memory fot storing the displayed image.

Expansion beyond the monochrome HR-1 level is ac-
complished by installing up to three additional copies of
the output logic and memory board. Each memory board
stores 1 bit of information per pixel. An HR-1 graphics
interface, with its single memory card, can control only
whether each pixel is on or off. Color or shading capabil-
ities require an interface that stores 2 or more bits per
pixel.

With the 4 bits per pixel stored by the HR-4C color in-
terface, the programmer can specify any of 16 possible
logical colors for each pixel in the display. Each logical

Circle 208 on Inquiry card. s
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Foreword by
Douglas Hofstadter

Nlusion...calligraphy...visual
magic—Scott Kim's new
book, Inversions, delights the
eye and enchants the mind.
Filled with intriguing designs,
words that read the same
right-side up and upside down,
words-within-words, and
unexpected symmetries, these
compositions create a fresh
way to look at the alphabet.
The text includes the visual
principles of symmetry, letter-
ing, and problem solving that
are basic to these images. The
author also draws parallels to

ISBN 0-07-034546-5
128 pages
softcover

over 50 illustrations

BYTE Books
70 Main St.,
Peterborough, N.H.

/K
aayﬂ
Hill” 03458

T

INVERSIONS

by Scott Kim

lyepsions

**Kim is the Escher-of-the alphabet. He has created
a new art form that blends beauty and ingenuity and
has made it so clear to us that we can try it
ourselves if we so desire. It may well become the

'

new amusement of the literate.’ Issac Asimov

**Scott Kim has perfected a personal art form—one-
with grace, elegance, subtlety, and surprises."’

Douglas Hofstadter, author

Godel, Escher, Bach: an Eternal Golden Braid

"*...sure to dazzle and delight anyone to whom
writing is dear.”’
The New York Times Book Review

"*Scott Kim's Inversions...is one of the most
astonishing and delightful books ever printed."’
Martin Gardner Scientific American

a catalog of calligraphic cartwheels

Backword by
Jef Raskin

related exercises in percep-
tion in such diverse areas as
art, music, word play, and
mathematics. Scott Kim's
original inversion designs first
appeared in Omni magazine,
inspiring an overwhelming
reader response. An
irresistible challenge, invertible
writing appeals to everyone
who loves beauty in
mathematics and design.
Scott Kim is a doctoral stu-
dent in Computer Science at
Stanford University.

$8.95
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At a Glance
HARDWARE

Name
HR series. high-resolution graphics interface: The Dynamic
Blackboard

Use
Production of raster-scan video displays using any combination
of text. special characters, or graphics

Manufacturer

Cambridge Development Laboratory
36 Pleasant St.

Watertown, MA 02172

{617) 926-0869

Price
~ HR-1 [black-and-white]: $ 1200, HR-4C {4096 colorsj: $3175;
intermediate products available

Dimenslons
3 to 6 standard-size S-100 boards

Features

High-resolution 640- by 482-pixel displays; HR-1 system can be
upgraded by adding additional display memory, HR-X hardware
can produce displays at the rate of nearly one-half million pixels
per second; includes CGEN software to produce hard copies (see
Documentation below)

Hardware required

S-100 computer and video monitor {black-and-white monitors
must have composite video, RS-170, input; color monitors may
optionally have the timing signai input separate from the display
signal): minimum |2-MHz bandwidth

Software required
User-written programs and/or CDL routines (supplied on 8-inch
CP/M-format floppy disk with the purchase of HR interface)

Hardware optlons
Light pen: $100

Software optlons
GRASIC: $225; GGEN (see summary below): $300; Graphpac
{a plotting program): $300; 3D Package by Sublogic: $200

Documentation

122-page manual includes schematic diagrams, theory of opera-
tion, and utility programs written in assembly language. A CDL
technical note describes a hardware modification to increase the
vertical-display resolution to as high as 507 pixels, depending on
the type of video monitor used. A 46-page service guide: $25;
diagnostic disk (12 programs on an 8-inch CP/M-format floppy
disk): $15; newsletter: free of charge

SOFTWARE

Name
GGEN. graphics terminal emulator

Type
Utility; used with HR series of graphics boards

Manufacturer

Cambridge Development Laboratory
36 Pleasant St.

Watertown, MA 02172

(617) 926-0869

Price
$300

Format
8-inch floppy disk. CP/M format

Language
GGEN is supplied in page-relocatable format; converted to
executable form by support programs supplied on the GGEN disk

Hardware required

Any §-100 computer with Z80 processor using CP/M [or CP/M-like)
operating system. CDL’s HR-X graphics interface is required; a
modem may be needed to link with a remote mainframe com-
puter running PLOT-10 and to maximize GGEN usefulness

Documentation
25-page manual

Audlence

Anyone who wishes to use Tektronix PLOT-10 applications soft-
ware or other software that can drive Tektronix 4010 series ter-
minals

color points to a corresponding color-intensity level. This
level is found in a user-programmable translation table
located on each memory board. The intensity level
selected from the table is fed to the DAC (digital-to-
analog converter) located on that same board. The DAC
subsequently drives one of the electron guns found in a
color monitor, thus creating a physical color. Each
logical color is made of three different intensity levels,
through not necessarily the same level, for each of the
red, green, and blue electron guns.

The model HR-4C can simultaneously drive one color
and one black-and-white video monitor. The HR-4 inter-
face, which also uses a total of 4 memory boards, dis-
plays 16 shades of gray and can be upgraded to a HR-4C
color system if desired. The manual accompanying the
graphics boards includes about 20 pages devoted to
schematic diagrams, parts lists, and theory of operation.
The HR-1 interface is shown in photo 1.

150 November 1982 © BYTE Publications Inc

Controlling the Interfaces

The graphics memory of the HR-X interface is not con-
nected to the S-100 bus’s address lines. Instead, access to
the graphics interface is through eight contiguous, user-
selectable input and output ports.

An internal 19-bit register, the cursor, contains the ad-
dress of one screen location. This HR-X register is set by
sending the desired cursor address to the appropriate
ports. The current cursor location can be determined at
any time by reading the same ports.

A second internal register is 4 bits long and is called the
cursor-data register. The value placed in this register by
the user’s program is written to the screen memory ad-
dress specified by the cursor, with each of the register’s 4
bits directed to a different memory plane (i.e., the mem-
ory boards). If fewer than four memory boards are in-
stalled, the corresponding bits of the register are ignored.
Expanding the system to include more colors or gray-

waann americanradiohictory com.
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Inlerested in the
IBM Personal

Compuler?

f you're interested in

the IBM Personal

Computer then you

need PC magazine.

PC magazine is the
Independent Guide to IBM
Personal Computers. Each
issue is packed with
information for everyone
interested in IBM Personal
Computers.

PC magazine tells you how
to put together the best IBM
“PC" system and then how to
get the most out of it. Each
issue brings you hundreds of
colorful pages of evaluations,
insights, and straight talk from
respected experts—
professionals in computer
science as well as writers,
businessmen, lawyers,
educators, and many others.

PC covers software,
hardware, applications and
most every topic of
importance to the thousands
of IBM Personal Computer
users who read it. To ensure
that we give you the
information you need, PC
includes a special *'User-to-
User” section, as well as a

“PC Wish List", and news
about {BM Personal

Circle 355 on inquiry card.

Computer clubs, events and
publications.
For a limited time, you can

now. If not fully satisfied when
you receive your first copy of
PC, simply return your mailing
label within 15 days for a full
refund.

This is the
magazine
that tells you
‘all about it.

subscribe to PC at NO RISK

and still receive a 25% .

discount off the newsstand HEEPRE

price. Enter your subscription HE H
A

| . — H

I Name = _——  P— =

|

| Address g

| city State Zip

= O 6issues/$14.50 [0 12 issues/$27.00 [0 24 issues/$46.00

] O Check enclosed O wvisa O MasterCard O 8ill me

ICard#l||||l||||||llllexpires

| O 1 already own an IBM "PC* [ 1 am thinking about buying one

| Phone Credit Card Orders to:

I PC Magazine (Toll Free Number)

I 1528 Irving St., California: 800/792-0990, ext. 1136

| S-F.CA94122 All Other States: 800/227-3800, ext. 1136

i 0072

L1 | L _—_—_—_—_—_-J
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Photo 1: Cambridge Development Laboratory’s HR series of raster-scan video graphics boards. These boards produce high-resolution
(640 by 482 pixels) video graphics. The user has software access to a 640- by 512-pixel graphics memory, and the 5-100 system is
capable of plotting at a rate of nearly 500,000 pixels per second. The HR-1 monochrome interface, pictured here, is composed of three
5-100 boards. If the user later requires gray-scale or color capabilities, additional memory boards may be added. CDL has named its

HR-series product line The Dynamic Blackboard. (Photograph by CDL.)

scale levels does not affect the operational speed of the in-
terface, and software commands are designed to adapt
readily to the hardware actually present.

The 8-bit crawl command, the basic instruction for
reading from and writing to the screen memory, causes
three distinct operations. First, the contents of memory at
the present cursor location are read; the computer may
optionally determine what was on the screen before the
instruction is completed. Next, the 4-bit contents of the
cursor-data register can be written to screen memory.
Finally, the cursor is moved one step in any of eight direc-
tions.

The write-byte command permits eight consecutive
crawl commands in the same direction to be performed.
The write byte instruction consists of 0s and 1s that have
control over whether or not the contents of the cursor-
data register are to be written to the eight successive
screen memory locations.

The cursor adjust command may be used to move the
cursor 1 to 16 steps in any of the 8 compass directions.

152  November 1982 © BYTE Publications Inc

The auxiliary command is used to clear or set the display
to a desired state, scroll the screen up or down, or reset a
light-pen flag.

Using the commands described above is as simple as
sending a byte to the port associated with each com-
mand. The HR-X manual provides assembly-language
source listings for a variety of routines, including one
that draws vectors on the screen. A hardware service
guide is also available.

HR-X Software

Several software packages are provided with the HR-X
graphics interface. CGEN, a character-display program
written by CDL, lets you access three character sets and
can be incorporated into a CP/M disk operating system.

Characters are usually displayed in an 8- by 16-pixel
format. They are created with CDL’s character editor,
and another program, LOADC, installs the character file
into memory. The DUMPSCRN routine will print the
contents of screen memory on an IDS (Integral Data Sys-

wwwW americanradiohistorvy com
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TEK 2200 Ysirreose,

THE PERFORMANCE/
~ PRICE STANDARD

Tek’s most successful
scope series ever: At $1200-$1450,
it's easy to see why!

Wide-range verti-
cal sensitivity:
Scale factors from
100 Vidiv (10X
probe) to 2 mV/div
(1X probe). Accurate
to +3%. Acordc
coupling.

channels: dc to 60
MHz bandwidth
from 10 V/div to 20
mV/div; extended
sensitivity of 2
mV/divat ~50
MHz.

Two high-sensitivity

Delayed sweep
measurements:
Accurate to 3%
with single time-
base 2213; to
1.5% with dual
lime-base 2215.

Sweep speeds:
from 0.5 s to 50 ns.
To 5 ns/div with X10
magnification.

Probes included.
High-performance,
positive attachment
10-14 pF and 60 ‘
MHz at the probe

tip.

Complete trigger
system. Includes
TV field, normal.
vertical mode, and
automatic; internal,
external and line
sources; variable
holdoff.

In 30 years of Tektronix oscil-
loscope leadership, no other
scopes have recorded the
immediate popular appeal of

the Tek 2200 Series. The Tek 2213
and 2215 are unapproachable for the
performance and reliability they

offer at a surprisingly affordable
price.

There's no compromise with
Tektronix quality: The low cost is the
result of a new design concept that
cut mechanical parts by 65%. Cut
cabling by 90%. Virtually eliminated
board electrical connectors. And
obviated the usual cooling fan.

‘Price FO.B. Beaverton, OR. Price subject to change.

Copyright ©1982 Tektronix, Inc. All rights reserved. 136

Tektromx P20

Yet performance is written all over
the front panels. There's the band-
width for digital and analog circuits.
The sensitivity for low signal mea-
surements. The sweep speeds for
fast logic families. And delayed
sweep for fast, accurate timing
measurements.

The cost: $1200" for the 2213.

$1450" for the dual time base 2215.

You can order, or obtain more
information, through the Tektronix
National Marketing Center, where
technical personnel can answer
your questions and expedite
delivery. Your direct order includes

probes, operating manuals, 15-
day return policy and full Tektronix
warranty.

For quantity purchases, please
contact your local Tektronix sales
representative.

ORDER TOLL FREE

1-800-426-2200

Ask for Department 10342
In the state of Washington,
Call (206) 253-5353 collect

wwWwW americanradiohistorv com

Tektronix

COMMITTED TO EXCELLENCE
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SYSTEM SOFTWARE
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Get The Most From Your NEC
PERSONAL COMPUTER
With RACET cowmpures Software
and HARDWARE!!!

* & % * % NEW - NEW - NEW - NEW - NEW - NEW - NEW % % % % % %

pLTIPLENGA AR e
— e ..‘
RACET RK-4/8 MULTIPLEXOR

Schools — Businesses — Word Processing!!! The RACET MK4;8 Multiplexor allows multiple
users 1o share the same mass storage. whether it is floppy disk or the RACET Hard Disk. The
Multiplexor is fully supported under the RACET 'Everything’ DOS. Users can work in mixed ROM
BASIC and CP/M Call Compatible modes. Alt users can request information and be writing to the
disk simultaneously. The multiplexor not onty provides a cost-effective solution to users requiring
multiple computers, but aiso provides the power of sharing data.

4-Port Mux $745 8-Port Mux $945

CALL FOR LOWEST HARD DRIVE PRICES FOR NEC

RACET NECDOS FOR YOUR PC-8000 AND PC-88001! THE "EVERYTHING' DOS1!! 5225
Has ROM BASIC mode. Has CP/Ms compatibility mode. Works in both modes with the RACET RK
4/8 Multiplexor for shared disk environment. Supports the RACET Hard Disk in both modes and
optionally with the Multiplexor.

RACET NECDOS does more for your PC-8001 than any other DOS. It's faster, more elficient and
easier to use. It's loaded with extra features to let you stretch the limits of your system.

EMPHASIZES INTEGRITY, NO MOUNT or REMOVE commands. Excellent protection from
improper diskette swapping. File password protection.

ADVANCEQ FEATURES. All DOS functions and commands may be used directly in a BASIC pro-
gram!!! Special RUN option allows merging of programs, retaining all variables in memeory.
Fixed block spanned records. AUTO and DO commands. Machine tanguage loads and saves.
MATPRINT and MATINPUT to disk. Complete directory. All supervisory calls documented and
available to the machine language programmer. Superzap and other extensive utilities.
* NEW * ELECTRIC PENCIL* * * §89.95

THE most popular Mi puter Word P in the world now available on the NEC!!! With
many added features, Embedded print commands. Print trom memory and disk!! Settable tabs.
Indent and hanging indent. Parallel, Serial, and Video drivers. DICTAMATIC cassette control for
translating dictated messages!! And much more!!! Most features of word processors costing five
times as much!!! Runs on 32K or 64K system!!! Works in multi-user environment with the RK4/8
Mulliplexor!!

* NEW *  ELECTRIC SPREAOSHEET * * $75
A BASIC Spreadsheet program for the PC-8001. Anything you work with columns and rows and a
calculator belongs on the Electric Spreadsheet. Results d for screen or printer. "What i’
questions answered. P/L forecast. Personal budget. Real estate investment. Net worth forecast.
Cash flow estimates. Business forms. Works on 32K or 64K system!!! 70 operators plus
histogram plot. revise spreadsheat layout, and more. Select preprogrammed operators for line,
cotumn, or cell calculations. Set column widths and number of decimals. Manual and disketle
include 22 examples.
* NEW * AOVANCED PROGRAMMING BASIC * * $60
THE functions and commands in this package give you extended control over data and your
PC-8001 system. These extensions to NBASIC provide complete conversion of time and date
functions including days between dates and Julian dates. Extended string functions include jus-
tify. truncate. center, rotate, translate, shift, pack, and search. Array functions include masked
search of both sorted and unsorted arrays, and insert in sorted arrays.
MULTI-KEY SORT “MKS" $60
SUPER FAST Machine Language In-Memory Sorts. Three key sort on 500 elements in 4 sec-
onds!!! Simple one-line BASIC functions - SORTV and SORTC VERBS. Mixed ascending and
descending keys.

BASIC PROGRAMMING UTILITIES 'BASUTIL' S60
COMPRESS, EXPAND, PRETTY, XREF Cross Reference Ulility. Greal for modeling, debugging
and structuring BASIC programs.
KFS-80 KEYED FILE SYSTEM 'KFS-80' S150
MACHINE language BASIC ISAM utility provides keyed and sequential access to multiple files.
Simple intertace to BASIC. Binary tree keyed-file index system provides rapid access to records.
CONVERT TRS-80" PROGRAMS TO RACET NECDOS
WITH ‘PROTRAN' $99.95

COMPLETE utilities for file transfer and BASIC program conversion. MOD |1t diskettes may be read
directly; MDD | and Il via RS-232. Transfer BASIC programs. data files, or machine language fites.
ND SUPPORT is pravided for conversion of machine language files or PEEK's. POKE's or USR's to
function on PC-8001. Substantial knowledge of TRS BASIC and NBASIC required. Package
designed for software authors.

AVAILABLE FROM YOUR LOCAL NEC DEALER or from RACET computes
CHECK, VISA, M/C, C.0.D.,
PURCHASE OROER RACET computes v
Telephone Orders Accepted integrity in Software
(714) 997-4950 1330 N Glassell. Suite M. Orange. CA 92667 (714) 997-4950

» TRS-80 IS A TRADEMARK OF TANDY CORPDRATIDN

» CP/M 1S A TRADEMARK OF DIGITAL RESEARCH

» ELECTRIC PENCIL PENCIL 1S A TRADEMARK OF MICHAEL SCHRAYER

« ELECTRIC SPREADSHEET IS A TRADEMARK OF DAN G. HANEY & ASSOCIATES

November 1982 © BYTE Publications Inc Circie 386 on inquiry card.

What Is PLOT-107

Since the late 1960s, Tektronix Inc. has developed a series
of text and graphics terminals primarily for large and
minicomputer systems. These terminals display incoming
data as either text or high-resolution vector graphics (drawn
on a storage-type cathode-ray tube). PLOT-10 is Tektronix's
package of utility programs that function as the user inter-
face to the terminal,

The earliest versions of PLOT-10 allowed FORTRAN pro-
grammers to create graphics through a series of calls to the
PLOT-10 library, Numerical data, frequently the endpoints
of vectors, mre converted by PLOT-10 into command se-
quences that are passed to the display device. This frees the
programmer from writing the complex subroutines necessary
to contral the display,

Iri the past decade, Tektronix has extended PLOT-10 to the
point that it accepts English-like statements and produces
highly complex images. [t is presently used by a large number
of educators, industries, and commerical organizations.

tems) Paper Tiger printer. The editor, LOADC, CGEN,
and DUMPSCRN programs, written in assembly lan-
guage, are included with the purchase or any HR-X inter-
face. Optionally available is GRASIC, a graphics-
oriented BASIC built on Processor Technology’s
BASIC/5 and expanded by CDL to drive the HR-X inter-
face. GRASIC also has the ability to call DUMPSCRN.

GGEN

CDL's new GGEN software is a highly versatile pro-
gram that includes all of CGEN's functions and, addi-
tionally, provides high-resolution graphics capabilities
not previously available to S-100 computer owners.
GGEN can translate Tektronix PLOT-10 terminal-control
sequences into commands that can be directly executed
by CDL hardware. This allows you to emulate many of
the functions of a Tektronix series 4010 terminal with an
S-100 computer, the HR-X graphics interface, and a
monochrome or color video monitor.

CDL’s software can optionally scale incoming data to
compensate for the differing resolutions of the Tektronix
display and the HR-X. GGEN has Tektronix-like Alpha
(character display) and Graph modes, and each mode can
access a menu of functions. Some of the available func-
tions follow:

Alpha (text) mode menu selections:

. select one of up to three character sets for current use
. character overstrike enable/disable

. set or clear tab at current cursor position

. direct cursor to any screen location

. produce a copy of the display on a graphics printer

. generate a half linefeed on the screen

. clear screen and reset the cursor to “home” position

NG W=

Graphics mode menu selections:

1. select vector type to be solid, dotted, dot-dash, short
dash, or long dash

Circie 486 on Inquiry card. ep
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Why pay hundreds more for
a four (as in QUAD) function IBM PC board?

This may be the only board you need to
expand your IBM personal computer. Stan-
dard with three functions; memory up to
256K, clock/calendar with battery back-up,
and asynchronous serial (R$232C) port,
(COM1 or COM2). On the same board a
parallel printer port can be added foranextra
$50. Allthe options youmay ever need if you
have the color graphics adapter. If you have
the monachrome/printer adapter, you can
save the $50, unless you plan to run two
parallel interface printers. Or you may add
this option later if needed.

No corner cutting here

You may think that since this board costs so
much less there has to be a catch. The catchis
you have to put the board in yourself, and set
a switch to tell your computer the board is
there. It's all done in less than ten minutes.
Our clear instructions withillustrations make
itasnap. The board is a four layer design with
rows of nine memory chips for full parity
checking. Each board is solder masked, silk
screened, and has gold plated contacts. The
memory chip locations are all socketed. All
components are premium grade, meet 1BM
performance specifications, and are burned
in and tested prior to shipment. The highly
rated design is well proven with several
thousand boards in the field providing reliable
service.

How much memory?

We offer the board with 64K, 128K, 192K, or
256K of memory. Buy only the memory you
need or your budget allows. Quite frankly we
don’t think you can put your own untested
chips on as cheaply, and ours are prime #1
chips, burned in , tested, and warrantied for
one year. We have found the 192K board to
be the most popular because coupled with the
64K in your computer this gives you a full
256K of memory. The board can hold up to
256K (a total of 320K with the 64K in the
PrQ).

Clock/calendar & clip-on battery

That round thing in the picture is a lithium
battery. It may last as long as five years since
itis only needed when the computeris turned
off. Note the holder it is in. The under $4.00
battery just slips out and a new one slips in.

No soldering required as with some other
clock boards. The clock/calendar sets the time
and date when your computer is turned on.
This is done with a program which we send
you on a diskette. The clock on the board is
set using the IBM DOS commands TIME and
DATE.

q
L}
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The offer you shouldn’t refuse

Our spreadsheet offering, SUPERCALC, is
the best one we have seen for the PC. It has
all the features of the popular VISICALC
program, with some extra fedtures that make
it much more useful and convenient. SUPER-
CALC will address up to 512K of memory
andif you order it with your board we will sell
it to you for the unheard of price of $176.
This offer is only available at the time you
order your board.

When you buy from us?

Service and support are the keys when you
buy any product. How many mail order
companies take the trauble to write their
own installation instructions? How many
include schematics with their boards? How
many offer a diagnostic program for just $10
that let’s you check out your board so you
don‘t send it for service until you know there
really is a problem? Who else charges no
extra for credit cards, COD fees, or shipping
charges? How many will face our acid test?

The acid test

Qubie Distributing gives you our 30 day
satisfaction guarantee on all board purchases.
If you are not completely satisfied we will
return the entire cost of your purchase as
well as pay the postage toreturnit. If youcan

wwWw americanradiohistorvy com

get one of our competitors to give you the
same guarantee, buy any other board you
think compares and return the one you don’t
like. We're not worried because we know
which one you’'ll keep. On top of this we give
you a one year parts and labor warranty, and
a one year extended warranty for $50. War-
ranty repairs are done in 48 hours or we will
send you a new board.

FREE SOFTWARE

SuperDisk and SuperSpooler Software
lets you use your board as fast accessing
disk space and as a printer buffer.

TO ORDER BY MAIL SEND:

—your name and shipping address

—memory size. Optional printer port?

—software and cables you need

—daytime phone number

—California residents add 6%% sales tax.

—Company check or credit card number
and expiration date. (personal checks
take 18 days to clear.)

@ &1

TO ORDER BY PHONE:
(213) 870-3718 or (805) 482-9829

PRICES:
64k $375 192k $499
128k $439 256k $599

(includes async port, memory, clock/cal-
endar, SuperDisk and SuperSpooler soft-
ware)

OPTIONS:

Parallel Printer port $50
Cable for parallel printers $35
Cable for Modem or Serial Printer $25
Memory Diagnostic Diskette $10
SUPERCALC by Sorcim $176
DBase 1l by Ashton-Tate $488
SHIPMENT

We pay UPS surface charges. UPS blue
label air service $5 extra. Credit card or
bank check orders shipped same day. Per-
sonal or company checks take 18 days to
clear.

QUBIE’
DISTRIBUTING

918 VIA ALONDRA
CAMARILLO, CA 93010
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Alpha/Graphics menu selections:

p—t

. select color intensity or gray-scale level

2. select CRT gun (red, blue, or green) and set with inten-
sity level specified in Step 1

3. scale Tektronix coordinates to CDL coordinates

GGEN defaults to the menu selections that most closely
match the characteristics of a Tektronix series 4010 ter-
minal. GGEN can also serve to display text or program
listings. The HR-X memory can store 26 lines of 80 user-
defined characters. In addition, GGEN can reproduce
any screen image of text and graphics on Florida Data
Corporation’s model BNY high-resolution dot-matrix
graphics printer.

GGEN is one of eight CP/M-format files on the distri-
bution disk supplied by CDL. The contents of the GGEN
package and the function of each file are

GEN.IMG - a page-relocatable file of GGEN code

EDIT.COM - a program to edit and define character
sets

DEFAULT.CHR - an example of EDIT output

DEFAULT.IMG - default page-relocatable character
set

CHR2IMG.COM - converts a .CHR file created by
EDIT into an .IMG file

BUILD.COM - creates a page-relocatable file from

two Intel-format .HEX files produced by the user's
assembler

MERGE.COM - joins various page-relocatable files
into one .IMG file

LOADING.COM - transforms an .IMG file into a
.COM file with all addresses correctly located

Some of the programs are used in succession to pro-
duce an executable binary image of GGEN together with
the user-defined character sets. The programmer may
specify the starting address for GGEN to be any page
boundary in memory (i.e., hexadecimal 0100, 0200, etc.).

A typical configuration with one character set will re-
quire approximately 4.6K bytes of memory. GGEN may
be installed as either a part of the operating system, func-
tioning as the CP/M-console output device, or as stand-
alone code that may be linked to any high-level language
program capable of calling assembly-language subrou-
tines.

The four or five steps required to customize GGEN and
its default character set to the desired starting address can
be completed in about 20 minutes. Although CDL pro-
vides some guidance, integrating GGEN into CP/M will
require a little time; a working knowledge of CP/M'’s
structure and 8080 or Z80 assembly language is highly
recommended. A significant number of PLOT-10 users
can be found in many educational, industrial, and com-
mercial organizations; thus, the range of potential ap-
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Excelient dealer & EOM discounts
CMC's own national on-site service
Toll-free Ordering & technical assistance

® Module replacement
® Advertising co-op
® After-sale support

CMC ALSO OFFERS

SuperBrain II"- CompuStar”Network Systems ——

ANUNTR 6T 5

CompuStar

Six-month warranty
High resolution graphics
System support training
in our facilities

o Optional green phosphor screen
e Enhanced DOS software with advanced files

directory, diagnostics, disk editor, communications

software and others

Hard Disk

Systems
10mb, 32mb & 96mb

CMC INT-RNATIONAL

A Division of Computer Marketing Corporation

11058 Main Sireet, Suite 220
Bellevue, Washington 98004
TELEX: 152556 SEATAC

SOFTWARE, PERIPHERALS FOR SUPERBRAIN COMPUSTAR

SOFTWARE PRINTERS MODEMS
Accounting Plus Microsoft Datasouth Anderson-Jacobson
Wordstar rBaSiC & Epson CAT Novation
dBase Il ortran C. Itoh
Microplan Cobol 80 Okidata HARD DISKS
Profitplan M/T Pascal NEC gMC Targa
Bisynch 80 P/L1 80 Starwriter WIS
CBasic Il Speliguard F10 MEDIA

Spellstar Dysan
Verbatim

Control Data Corp.
Phoenix Drives
9448-96 CMD

9448-32

LOWEST PRICES
ANYWHERE!

MISC.
Line Filters
Power Supplies

For Informatlon Call (206)453-9777
To Order, Call Toll-free 1-800-426-2963

AP AN

DEALER INQUIRIES, GSA. GOVERNMENT, EDUCATIONAL BIDS INVITED ﬁ
T SORARTINTS €T

SuperBrain and CompuStar are rogesierad trademacss of interke Dty Systems Corportion

156  November 1982 © BYTE Publications Inc

Circle 80 on inquiry card.

wwwW americanradiohistorvy com


www.americanradiohistory.com

End $100 Bus Sinole Board Computer and Memorv Confusion

The S100 bus has come a long way. Intercontinental Micro Systems can help. our super-sophisticated CPZ-48000 single

The old standards, 64, 8 or even 2K of Call or write today and we'll send you board computer,our 256 KMB-100 bank
memory, and separate boards for 1/0, information defining the state of the artinS100  selectable or linear memory and a complete line
processing, floppy control and a host of other  bus memories and SBCs. We'll explain DMA,  of personality boards that allow you to easily
functions, are obsolete. memory management, vectored priority inter-  interface with anything from floppies to

If you use S100 boards, that's great news. rupt inputs, RAM disk, parity error detection, winnies, including printers and modems.

And bad news. window deselection and a host of other newly Call or write today and find out how

The great news is you can buy, off the shelf,  available features. Intercontinental Micro Systems can solve your
incredibly sophisticated S100 single board There is a catch. S$100 bus SBC and memory problems.
computers and memories. When you call or write, we'll tell you about We think once you know

state-of-the-art, you'll want
Intercontinental Micro.

Now the bad news.

With different prices and F i
features on dozens of available e, £l 8 1 3
boards and the fact that some [l lebll - ._
boards are still more gANANANRE = : . e
sophisticated than others, its ST Lld=a=s o (i o Ll [ 1} [ﬁﬂ"—’@F
getting tough to decide what nnain- b Saiiaece it v o T
boards to buy for particular ey § , = A
applications. =

1733 South Douglass Road, Suite E Anaheim, California 92806 (714) 978-9758 Telex: 678401-TAB-IRIN

Circle 226 on inquiry card.
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(2a)

DOWNTIME RECORD
PER EXPERIMENT
CALENDAR 1980

(2b)

DOWNTIME RECORD
PER EXPERIMENT
CALENDAR 1980

Photo 2: Comparison of the CDL raster display and the Tektronix vector terminal. Photo 2a’s graph was created on a Tektronix 4012
terminal by software running on an IBM 370/168 computer; the “image” was transmitted in PLOT-10 format. Photo 2b’s graph was
done on CDL’s HR-1 interface and GGEN graphics-terminal emulator software; the video monitor is a Video 100 by Leedex. The
same command codes for photo 2a were translated and scaled by GGEN for display by the HR-1. (The image is somewhat com-
pressed vertically due to the format restrictions of the camera used to produce the photograph.)

plications for the GGEN/HR-X system is quite large.

Application Example

The lowa Plasma Physics Laboratory at the University
of lowa’s Department of Physics and Astronomy has in-
corporated the HR-1 graphics boards and GGEN soft-
ware as part of a microcomputer system that collects and
processes data produced by various research experi-
ments. The HR-1/GGEN interface duplicates many of the
functions of a Tektronix model 4012 terminal at about 20
percent of a new 4012's cost. This price comparison,
however, does not include the cost of the microcomputer.

Data is collected from experiments and transmitted to

the university’s IBM 370/168 and Prime 750 computers
by a Cromemco Z-2 system. After returning numerical
results, the large computers calculate graphic representa-
tions of the data and transmit the “image” in PLOT-10
command format. A short Z-2 routine intercepts the
codes and sends them to GGEN for translation and subse-
quent display on a video monitor.

Photo 2 represents a comparison of images produced
by Tektronix and CDL graphics systems. Photos 3a and
3b are examples of other displays produced at the Univer-
sity of lowa with the HR-1/GGEN graphics interface.
Listing 1 is the hard-copy representation of photo 2b,
created by a GGEN routine on Florida Data’s model BNY

cawmert: Poe52101-5 Uei=100. [d= 3A
VP L =TS

5

written to disk

Mlp-Ep- 159.5
tee/ige 323

~43.50-T1 BA—6.%2-19.03 6 T5 13.12 T R 66 59 113

Photo 3: Other displays produced on the CDL system. CDL's HR-X/GGEN system allows 5-100 computer owners to produce highly
complex displays in a simple and straightforward manner with Tektronix PLOT-10 software.
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Micro-Sci has three disk drives and two
confrallers so you can canfigure your Apple II™ or
Apple Il Plus™ system fo fit your individual budget
and performance requirements.

THE FIRST ACE— A2

The new A2 is the price/compatibilty substitute
for the Disk 1™ infended as the second drive on
an existing controller, or as a full A2 subsystem.
The A2 dnve ar A2 subsystem is an ideal choice
when the drives will be primarily used for
entertalnment or prepackaged software programs.

THE SECOND ACE —A40

The A40 is a price/performance alternative to the
Disk Il. With 40 fracks, you get an additional 20K
bytes, and faster frack-to-track access. The A40 is
intended for use in dedicated DOS, CP/M and
Pascal applications, and as a companion drive for
the A70. The A40 Is Micro-Sci's most cost-effective

WITH A FULL HOUSE OF 5Y4” DRIVES

disk subsystem for the Apple Iis.
THE THIRD ACE—AT70

The A70 Is the price/capaclty alternative.
At over a quarter million bytes per drive, the A70
has the capacity of two Disk lis or an eight-inch
fioppy, but costs only slightly more than a single
Disk II. One A70 supports a DOS file as large as
270K, a CP/M file up to 254K, and 560 blocks.
in Pascal.

THE PAIR— MICRO-SCI'S CONTROLLERS

The A2 comes with a unique new controlier.
This controfler supports any combingtion of A2s or
Disk lis, you have camplete fiexibility.

The A40 and A70 share a common contraller.

Mix A40s and A70s in any fashion, one A40 with

one A70, two A40s or two A70s —alton the
same confrolier.
You can have a Disk If or A2 confroller with

U-SCI

MICRO-SCi

Disk Il ar A2 drives and still add an A40 ar A70
subsystem. That's full system-level compatibllity.
THE PAT HAND

Versatility, reliability, capability are assured
when choosing Micro-Sci. Pick the drive, pick the
confraller, pick the capacity and function. Whatever
your need, DOS 3.2, 3.3, Pascal, CP/M, games or
pre-packaged software, Micro-Sci has the drive.
Start wherever you choose with the knowledge
that you can expand without concern. All Micro-Sci
products are backed by a full 120-day warranty
(parts and labor).

Our complete line of Apple compatible products
makes us the dealer’s choice. We're always looking
for good dealers.

Intemational dealer inquiries:
Infemnational Markets Co., Telex: 69-6191.
TELEX CO LSA

Las Vegas, Nevada

2158 South Hathaway Street Santa Ana California 392705 714/662-2801e TELEX: 910-346-6739

*"“APPLE {i, APPLE  PLUS

MICRO-SCI IS A DIVISION OF STANDUN CONTROLS, INC.

““DISK it @APPLE, APPLE 1§ AND DISK Il ARE REGISTERED TRADEMARKS OF APPLE COMPUTERS, CUPERTING, CALIFORNIA
e S e |

COMPEN,

Nov. 29-Dec. 2, 1982
Las vegas Convéntion Center


www.americanradiohistory.com

DOWNTIME RECORD
PER EXPERIMENT
CALENDAR 71980
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Listing 1: Hard-copy representation of photo 2b. This listing was produced by GGEN on Florida Data Corporation’s model BNY
high-resolution dot-matrix printer. GGEN must be installed in a CP/M-compatible operating system environment. CDL’s latest
release of GGEN lets you merge your own custom hard-copy software with the GGEN code. Thus hard copies may be generated on a
wide range of peripheral devices, including multicolor plotters. GGEN responds to a Make Copy command in the PLOT-10 language

transmitted by a remote computer.

Photo 4: This display was produced by a CDL model HR-4C
color interface. The six-board HR-4C allows the programmer to
select 16 colors for use at a given time from a 4096-color “spec-
trum.” GGEN menu selections include color options. (Photo
provided by Cambridge Development Laboratory.)

160  November 1982 © BYTE Publications Inc

printer. Photo 4, produced by CDL, shows a display
generated by the HR-4C color interface.

Conclusions

CDL'’s HR series of S-100 graphics boards is designed to
expand in concert with your requirements. The graphics
boards are thoroughly documented, although the manual
could be improved by including a few more programming
examples to highlight the commands for controlling the
interface. The light pen, optionally available with the
HR-X, is somewhat insensitive. Video monitors must be
adjusted for maximum brightness to compensate for the
problem.

GGEN automatically scales PLOT-10 command se-
quences to fit the HR-X video-display format, a feature
that the user can disable. A routine, which is included,
can produce hard copies of any video display on a
graphics printer.

Finally, GGEN has been marketed for a while; conse-
quently, the few errors in the first version have already
been fixed. GGEN's overall performance is highly satis-
factory, and the software is easy to use. Note, though, that
GGEN requires a Z80 microprocessor for execution.®
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“My computer helped me write
The Final Encyclopedia. | wouldn’t trust
anything less than Scotch’ Brand Diskettes
to make along story short”

Gordon R. Dickson,
Science Fiction Author,
Minneapolis, Minnesota

Gordon Dickson: a small business-
man whose product is his own
imagination. He's written more than
40 novels and 150 short stories;

his newest work is The Final
Encyclopedia. He uses his personal
computer and word pracessing
software to maximize his production.
All his words—his product—

are stored on diskettes. He calls up
sentences and paragraphs on
demand, and gets more rewrite out
of the time available. So he depends
on Scotch diskettes to save himself
production time.

Dependable Scotch media can
work just as hard foryou. Each
Scotch diskette is tested before it
leaves our factory, and certified
error-free. So you can expect it to
perform exactly right.

Scotch 8" and 5%" diskettes are
compatible with computer/diskette
systems like TRS-80, Apple, PET,
Wang and many others. Get them
from your local 3M distributor. For
the one nearest you, call toll-free:
800/328-1300. (In Minnesota, call
collect: 612/736-9625.) Ask forthe
Data Recording Products Division.
In Canada, contact 3M Canada,
Inc., Ontario.

If it's worth remembering,
it's worth Scotch
Data Recording Products.

3M Hears You...

Circle 452 on inquiry card.
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EST THINGS TO REAL LIFE CHALLENGES.

THORN =M.

THORN EMI Video Programming Enterprises,

~ Inc., part of the international entertainment giant,

announces 21 computer games that are so real,
so challenging, you'll almost forget you're playing
a game. You'll be playing for real. No wonder.
The graphics are amazingly real-to-life. Action
packed. You'll know the moment you start playing
one you aren't playing any ordinary computer
game. You'll be concentrating too hard.

Take Submarine Commander. Your mission?
To hunt down and destroy all enemy merchant
shipping in Mediterranean waters. How? With your
sonar and torpedoes. What if you're attacked?
Dive (but not too deep, or you'll crack the hull),
dodging the depth charges. Remember to keep
checking the instruments for your oxygen level,
fuel, battery charge, depth under keel. And keep
a sharp lookout for enemy destroyers.

With 21 exciting games to choose from,

" THORN EMI offers a game for every member of

the family. There are super realistic simulator
games, like Submarine Commander and Jumbo
Jet Pilot, sports games with lots of fast action,
nursery rhyme puzzles, even a financial manage-
ment game. All have different levels of challenge,
So you can make them as challenging as you

want, and they can be played

on the Atari®400 and 800 and
the VIC® 20. Whatever your

THORN EMI
VIDEO

favorite pastime—playihg pool
or darts, soccer or driving a
power boat, composing music
ordoing the Cube, THORN EM|
has a game just for you.

Atarl is a reglstered trademark of Atarl. Inc
VIC 20 is a reglstered trademark of Commodore International. Inc.
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Software Review

Executive Briefing System
A Color Graphics Development System

for the Apple II

Peter Callamaras
AFIT/LS
Wright-Patterson AFB, OH 45433

It takes a lot of time and department produce graphs, charts,
effort—not to mention visual and other visual aids to support your
material —to plan, rehearse, and presentation. Depending on the

prepare an effective slide presenta-
tion. Ordinarily, you jot down your
ideas, gather supporting material,
and have the company graphics

material, you use bar and pie charts,
progress charts, time-line charts, ex-
ams, or anything you can think of to
get a message across. Most of the time

BIDDING WAR
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¢ 25 SIS B WY 4

bidding opened at $€3 per shars
arnd pesked at $119

&l v

Tre

Photo 1: This sample slide included with the Executive Briefing System charts the bid-
ding war between Du Pont and Seagram for a controlling interest in the Continental Oil
Company (Conoco). You can modify it and other slides as you learn to use the system.
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you wind up with a flip chart and
velum transparencies of graphs for a
projector.

The Executive Briefing System
(EBS), a computerized version of
these old-fashioned methods, is a
faster, more flexible, and more pro-
fessional alternative. Mitch Kapor
and the wizards at Lotus Develop-
ment Corporation have pulled off a
great feat with this slick program. For
$199, you can prepare the greatest
presentations of your career in short
order. The EBS lets you make your
own graphics presentations with an
Apple II computer, a color or black-
and-white monitor, and a printer.
And that’s not all—the system is even
easy to use.

The EBS consists of a manual ex-
plaining methods and procedures, a
master disk containing the basic EBS
program as well as its attendant
editor and utility programs, and a
sample slide-type show disk called
The Great Conoco Auction, which
depicts the acquisition of the Con-
tinental Oil Company (Conoco) by
Du Pont (see photo 1).

Your adventure in graphics begins
with a sample slide show on the Auc-
tion disk. Once you have a feel for
what the EBS can do, you take the
Conoco show and modify it, using


www.americanradiohistory.com
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'IBM & APPLE EN CASTELLANO

TERCER MEDIO presenta
su SISTEMA ADMINISTRATIVO (T.M.A.) para IBM y APPLE

Disenado de acuerdo con los principios Entre al mundo de la computacion,
contables aceptados en todos los paises ahora mas facil en Castellano, con

de habla hispana. programas pensados para adaptarse a
cualquier tipo de empresa, manuales
sencillos de comprender... y sus
beneficios seran inmediatos.

PROGRAMAS:

* Contabilidad general

* Inventario y facturacion

* Cuentas por cobrar

* Control de costo de obra
* PERT / CPM

* Control de Bancos

* Procesador de palabras

r"b Precision Software inc.

4747 NW, 72 ND, AV. Miami Fl. 33166 - US.A
Teléfono: (305) 592.75.22

Circle 497 on Inquiry card.
IBM es marca registrada de International Bussiness Machine
APPLE es marca registrada de Apple Computer INC.
TERCER MEDIO es marca registrada de Tercer Medio Sistema de Informacién C.A. Preritas
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Circle 324 on inquiry card.

personal computer

UCSD

p-System™IV.1

includes 8087

Network Consulting has added many

features that the professional pro-

grammer wili find useful. These fea-
tures are not available from any other
sources.

» Hard disk support for Corvus, Tall
Grass Technology, Davong and
others

» 25% more floppy storage, without
adding or modifying hardware, re-
taining compatibility with standard
IBM diskettes

» 8087 Numeric Processing Unit in-
creases speed of Floating Point
Operations 20-40 times.

¢ Up to 800K on each mini-diskette

* RAM disk support (a pseudo-floppy
volume that uses up to 512k RAM)

+ 8086/87/88 macro assembler

* Extended memory support

e Adaptable system support avail-
able for adding custom /O drivers

+ 8087 Native Code Generator allows
full use of 8087

¢ A library of program modules

¢ Disk write verification

Standard p-System features include:

¢ Standard /0 redirection (including
command files)

* Dynamic program overlays

= Support for asynchronous processes
and concurrency primitives in Pascal

* Fast Pascal p-code compiler

* Fast FORTRAN and Basic p-Code
compilers also available

» A powerful screen oriented editor

e A filer for handling both files and
volumes

* A Native Code Generator that pro-
cesses your Pascal, Fortran and
Basic programs to convert parts of
them to native machine code

* Dynamic runtime binding of
separately compiled programs and
units

* Turtlegraphics for easy graphics
displays

» Print spooler for background printing

* Symbolic debugger

USCD p-SYSTEM from

Network Consulting
The only serious choice for business

TM The Regents of the University of California

i e |
o) T m-
. | P

Network Consulting Inc.
A106 - 1093 W. Broadway

Vancouver, B.C.
Canada V6H 1E2
(604) T738-3500
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Figure 1: A printout of fonts (lettering styles) from an Epson MX-100, using the Ex-
ecutive Briefing System. Three other disks containing different font sets are available.

the editor on the master disk. When
you have finished, you will have
assembled your own slide show by
changing existing slides and preparing

_your own. The EBS gives you the

tools to prepare your own graphics,
then lets you use those tools to fit
your specific needs. Making your
own displays is exciting when you
realize how tailored they are to your
needs. Instead of handing your
materials over to an outside depart-
ment, you can prepare attractive sup-
porting graphics on your own.

Producing Graphics

To create your own presentation
you use the initialization module on
the main program and initialize a
blank disk. You then have the option
of creating your own graphics or
“slides” from scratch or starting with
an existing high-resolution picture
from another disk. To prepare your
own slide, you can use the editor
function to draw borders by using the
draw module. Two methods of draw-
ing are available to you: one is based
on the particular size of font you have
loaded, and the other uses a micro-
cursor, a one-dot pixel that draws

www americanradiohistorv com

fine lines. You can draw elaborate or
plain borders as you wish. Once
you've placed a border or other rules
inside the slide, you add your text by
simply typing in whatever you wish.
You may include several different
styles of lettering (see figure 1) as
well; you can change fonts at any
time. You can choose any combina-
tion of normal or inverse text with
color or black-and-white letters.

The other method of creating
graphics involves transferring an ex-
isting slide onto your disk and then
modifying it as you wish. You can use
the draw function to modify the
visual effects, change, add, or delete
text. This is a real advantage if you
have to use the same slides for dif-
ferent groups—all you need to do is
change titles or other identifying data
to tailor the slides to each particular
group. That may be sneaky, but it's
effective and saves time as well.

One of the most valuable aspects of
EBS is the way it interfaces with other
business programs like the Visicorp
series. You can use the charts from
Visiplot and incorporate the slides
directly or modify them to suit your
needs. Because many of us already
collect our data on some sort of a

Circle 430 on Inquiry card. eep
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Which Spreadsheet lets you:
B Use every cell (never see “out of memory”)
B Consolidate multiple spreadsheets

B Split the screen as

often as you want

VisiCalc. . .
SuperCalc. .
CaIcStar ).,

NO "
NO

ScratchPad

. YES

The Ultimate Spreadsheet

ScratchPad
features include:

B Virtual Memory (never see “out of memory")
Every cell on the spreadsheet can be used.
Don't be misled, other spreadsheets tell you
how "big” the matrix is, but you can only use
a very small portion. With ScratchPad'’s virtual
memory feature you can use EVERY CELL!

B Consolidation (not just merging but also
combining spread-sheets) This makes
ScratchPad almost three dimensional.
B Unlimited Screen Splitting

B If/Then

B Merge

B Unlimited Title Locking

B Long Strings Supported

B Help file

B Variable column width

B Built in financial functions

B Built in math functions
B Variable formats
B Automatic and selective recalc
B Interface to Stats-Graph graphic package
B More
For virtually all CP/M, CP/M-86, and MS
DOS compatible systems, including
the IBM PC.

Available from fine dealers everywhere, or
directly from SuperSoft.

Requires: 44k
ScratchPad: $295.00
Manual Only: $ 15.00

Japanese Distribution:

ASR Corporation International
3-23-8, Nishi-Shimbashi, Minato-Ku,
Tokyo 105, Japan

Tel. (03) 437-5371

Telex. 0242-2723

CP/M is a registered trademark of Digital Research. VisiCalc
is a registered trademark of Visi-Corp. SuperCalc is a registered
trademark of Sorcim. CalcStar is a registered trademark
of Micropro.
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At a Glance

Name
Executive Briefing System

Type
Graphics presentation system

Manufacturer

Lotus Development Corporation
180 Franklin St.

Cambridge, MA 02139

[617) 492-7100

Price
$199

Author
Mitchell Kapor

Language
6502 machine language and modified
Applesoft BASIC

Format
Two 5%-inch floppy disks. Three other
optional color font disks are available

Computer

Apple Il or I Plus with 48K bytes of
memory, one or two floppy-disk drives,
and DOS 3.3

Documentation
Extensive three-part manual and one
sample slide show

Audience
Professionals or others who need to
present visual information to groups

“Visi” program, most of the difficult
work is already done by the time we
want to show it to someone. Of
course, as | mentioned earlier, any
high-resolution screen you can save
on the Apple can serve as a source for
slides; in other words, you can use a
graphics tablet, a digitizer, or both as
an input device.

The entire process of creating a
slide from scratch took me roughly 40
minutes the first time and less as |
became more familiar with the pro-
gram. After an evening with the pro-
gram, | found myself turning out
slides from scratch in less then 10
minutes!

After all your slides are on the disk,
you add the effects you want for the
actual show. You can fade from one
slide to another, make a spiral un-
wrap, move a curtain up or down, or
make the display dissolve. You can
use one specific effect or any com-
bination of them. You can control the
time between slides when you select
the automatic slide show. Naturally,
you have manual control over the
show and can move forward or
backward or halt as you desire. If you
want to control the show manually,
you can use either the Apple
keyboard or a game paddle. The
game paddle enables you to walk
around during a presentation if you
like. No other accessories are
necessary.

168 November 1982 © BYTE Publications Inc

Hard Copy

Once you've finished your slide
show and you've saved it to the disk
with the desired control and effect
commands, you're done, right? Well,
almost. Usually, the group wants a
hard copy of the presentation for
future reference. Once again, this
poses no problem. The EBS has a set
of printer drivers built in to accom-
modate most of the popular printers
capable of reproducing the Apple
graphics. You can also get color hard
copy if you have an Integral Data
Systems Prism Printer. You might
want to keep your own hard copy as
a reference library of slides, grouped
by application, as well. The EBS is a
real time-saver: you only need to
spend time putting together a sophis-
ticated slide show once. You can then
reuse slides as the need arises and mix
and match your set of stock slides.

For best results, you'll want to use
a color display for your presenta-
tions. I have viewed various slide
shows on ordinary color TVs, color
monitors, and the newer RGB (red-
green-blue) color monitors, and all
are fine for the job. If I had a
preference it would be to use the EBS
with one of the wide-screen color sets
(imagine a slide 7 feet wide!). You can
modify both the size of the screen and
the content of the presentation on the
basis of the size of your audience and
the material you are presenting.

wwWw americanradiohistorv com

Documentation

The EBS manual is somewhat dif-
ferent from the ones I'm used to.
Basically, the first section is a tutorial
containing several lessons. It starts
with how to turn on the Apple Com-
puter and finishes with how to polish
your slide show. All of this is covered
in the first 90-plus pages. It's impor-
tant to pay attention to where infor-
mation is located, because the tutorial
is building-block style; you must go
through A, B, and C before you can
go to D. Making notes as you go will
help, especially when you're first
learning to use the program.

The next 50-odd pages contain a
reference section that covers various
aspects of the EBS and its use. The
dictionary includes all the commands
you will be using. The last section
contains the appendixes. Appendix C
is a quick reference guide to the con-
trol keys.

The only drawback to the manual
is that it lacks a standard index.
Whenever | ran into a moment of
forgetfulness, I had to ferret out the
information I needed. The table of
contents will have to suffice, so look
there first. Using a colored pen to
mark key pages can be a real time
saver.

The philosophy ostensibly behind
the EBS manual is interesting. It gives
you the information to do a job, takes
you through a short apprenticeship,
and finally sends you off on your
own. For a change, you decide the
best form for your application, an
idea I find refreshing. If your job re-
quires you to pass information on to a
group of people, then you already
know enough to use EBS to make your
efforts pay the biggest dividends.

I spent several evenings just play-
ing around drawing my own slides
and medifying other existing Apple
high-resolution graphics files, and I
had a great time. The fact that you
can have fun while using EBS makes
it even more valuable. You don't
have to fight to get the job done.

Conclusion

The Executive Briefing System is an
outstanding new program for Apple
computer users who need to present
information to a group in the most ef-
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Keep Your Gomputer Healthy...
with the Industry Standard in System

Maintenance Programs.

Diagnostics i

Diagnostics Il is the finest set of system maintenance routines

available for microcomputers. It thoroughly checks all five

areas of your computer system, pinpointing hardware

problems to help keep your computer in perfect working order

The areas of your computer which are tested include:
Memory, Printer, Terminal, Disk, and CPU

Disk Doctor

Disk Doctor automatically recovers otherwise unrecoverable
information from “crashed” diskettes. It also un-erases files.

Maybe It was a lightning storm, static from the rug, or just too
late at night to be working. Whatever the cause, when the
diskette “crashes” or a file is accidentally erased, valuable
data or programs can be permanently lost.

Disk Doctor was designed to recover this “lost” information. 1t
consists of five wards, each performing a specific recovery
operation.

Ward A: Verifies diskettes and locks out bad sectors.

Ward B: Places copyable information from a “crashed” file in agood
file.

WardC: Copies diskettes without stopplng forbad sectors.

WardD: Un-erases files.

WardE: Displays a directory of recoverable erased files.

Disk Doctor was not designed for use with-double sided or
hard disks:

In addition to being extremely thorough, every test in
Diagnostics Il is also “submit™-able. The output of the tests
can be logged to disk for later review.

{Requiras 32k CP/M)

Diagnostics Il: = $125

Manual only? $ 15

(Requires: 48k CP/M, twodrives for complete operation)
Disk Doctor: $100

Manual only: $ 15

Available from fine dealers everywhere, or directly from
SuperSoft.

Japanese Distribution: .

ASR Corporation International
3-23-8, Nishi-Shimbashi, Minato-Ku
Tokyo 105, Japan

Tel. (03) 437-5371, Telex 0242-2723

Diagnostics Il available tor virtually all CP/M, CP/M-B6,
and MS DOS compatible systems.

Disk Doctor available for virtually all CP/M, and
CP/M-86 compatible systems.

CP/M and CP/M-86 are registered trademarks of Digital Research,
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GoTo
The Head Of
Your Class

Just plug itin—
it's ready to run.

You aiso receive a 90-day limited
warranty and a 10-day money back
guarantee.

Order Today. The
Apple-compatible disk drive is
now available direct from A.M.
Electronics for only $395 (40 track)
or $495 (80 track). Upgrade your
Apple with our disk drive today and
increase the fruit of your labor.

ol

A.M. ELECTRONICS, INC.

3446 Washtenaw Avenue » Ann Arbor, Ml 48104

NaoTI2N maaal—Jl

_Attention Dealers & Distributors: For information on aftractive pricing and
o sales opportunities, call us today. Key territories are still available.

- performance, 5%-inch disk drive
that is fully compatible with your
Apple — and compatible with your

ity pocketbook.

P The A.M. Electronics drive

g comes complete with an Apple-
- beige case and connecting cables.
- It'sfully tested with Apple’s disk
7. operating system and software.

= apple Computer, InG.

. USERS

SAVE 25% ON YOUR PC UPGRADES

ANATRON MULTIFUNCTION RAM BOARD sinios $450
Socketed for easy memory expansion ® Each port individually disabled
Parallel Printer Port may be configured as LPT1 or LPT2 or LPT3
Two RS 232 ports configured as COM1 and COM2 ¢ Base address
selectable on any 64 KB boundary e All features fully compatible with IBM PC

EVERYTHING FOR THE PC

HARDWARE SOFTWARE

® Condor DBMS

® Ed-Word® Screen Editor/Word Processor
® NECPRINT [NEC 8023AC print utility]

® GRAPHDUMP

® Disk Drives:
Single Sided [160 kb] . .
Double Sided [320 kb)
® RAM Expansion Packages for
Mother Board [16 kb) $25.00

..$239.00
$300.00

Memory Expansion Board |64 kb) . . .. $130.00 Prices reflect 3% Cash Discount
® Printers [NEC, EPSON, OKIDATA] . . ...$CALL A
® Monitors [NEC, TEKO, AMDEK] . .. ....... $CALL More hardware and software coming.
® Diskettes [IM imtedded $CALL Call for details.
® Extension Cabtes for:
Printer $CALL

Monitor [two cable set)
Keyboard

P.O. Box 401
Terms FOB Saline

1-800 521-0521
Michigan [313] 429-2678

202 West Bennett Street, Saline, Michigan 48176
Hours 9 a.m. — 5 p.m. E.S.T.
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fective manner. It can be used as a
visual aid or on its own.

The program lets you prepare
slides from scratch or modify existing
slides, which can come from a variety
of sources. You may transfer slides
from disk to disk as you like.

You can load an automatic set of
operation files that will run the slide
presentation automatically—without
operator intervention—or manually,
by using the Apple keyboard or game
paddle. In addition, you can manual-
ly override the automatic slide show.

Several sets of fonts give you great
latitude in tailoring the emphasis of
your slide show. A choice of color or
black-and-white slides adds another
element of variety. A set of decor-
ative fonts is available for special ap-
plications.

The hardware you need is minimal:
an Apple computer, a color or black-
and-white display, and one disk
drive. You can also use several drives
and disks to chain together a long
slide show using a multidisk option.
Because the first slide follows the last
and will run until it’s interrupted, the
show can be set to run in an “endless”
loop configuration.

The EBS documentation is tutorial
in nature; it begins with turning on
the computer and then leads you into
the entire range of options available.
The table of contents serves as the in-
dex for locating specific information.

One of the program’s advantages is
that it can interact with a large vari-
ety of existing programs like the
Visicorp series. You will immediately
notice menu prompts in the same
style as those Mitch Kapor developed
for the Visi-family of programs.

The EBS program belongs in your
library of Apple programs. Children
can use it for their own schoolwork to
produce reports and presentations.
Businesses, too, shouldn’t be without
the EBS. It has tremendous potential
for improving sales, productivity,
and the transmission of information.

Other uses for the EBS are prac-
tically limitless; I find a new one
every time I sit down with it. I suspect
the Executive Briefing System will
soon be to graphic presentations what
Visicalc has been to numerical manip-
ulation on microcomputers.®
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Developing Quality

45...'—4"’( - SuperS ft

s
FORTRAN IV

SuperSoit makes full WATFIV FORTRAN |V available
for microcomputers. SuperSoft/SSS FORTRAN meets
and exceeds the ANSI| 1966 standard. The compiler
supports many advanced features-including variable
lerigth character strings and recursive subtoutines with
static variables.and complex variable types. Fully
compatibie RATFOR is also available.

Features:

Code generation: “.COM" FILES. External routines
may be-called. Relocatable formdt.

DAta types: Byte, integer, real, double precision,
complex, logical, character and
varying fength strings.

Operations: All standard operations plus string
tomparisons, assignments..and-XOR.

Constants: Hexadecimal, détimal, and
character literals with features to
imbed control characiers.

Statements: ANSI 1966 standard with multigle
statement lines.

Cdntrols: Mdg, List,aid SyMmbol table output
options.

1710 Read, Write .Append, Rewind, Close,

Delete, Rename, Search, Sequentiaf
and Randdm /0 on disk files.
Supports all CP/M devices.

For virtually all CP/M (Z-80 only); CP/M-86, and
MS DOS compatible systems. This includes the IBM PC.
Available from fine dealers everywhere or directly
from SuperSoft "

‘FORTRAN (Z80): $375.00
FORTRAN (8086): $425,00
RATFOR: $100.00
FORJRAN Manual Only? $§ 25.00

Software for Microcomputers

CORRECTOR

The Spelling Corrector That's Three
Ways Better Than The Rest!

Corrector is the best spelling correction. system
available.

m |t is the most powerful
® |t has the most complete dicfiGnaries
u It is the easiest to use

Most Powerful

Corrector doesn't just proofread text—it andlyzes
misspelled words, suggests correct spellings, produée’s:
correct spellings directly in the text, and automatically
corrects misspellings each time they appear.

Also, Corrector allows full dictionary maripulation:
creating, renaming, merging, transfering to other disks,
printing out entries, deleting words, or eliminatipg a
dictionary.

Most Complete Dictionaries

Corrector comes complete with its own 20,000 word'
dictionary. You can create dictionaries or expand curreht
ones. Corrector allows up to nine separate dictionaries.

The entries in Corrector’s dictionaries are' compacted
to aive you the areatest number of entries and:fg
increase the speed of operation. Corrector is VERY FAST:

Easiest To Use

Corrector takes less than ten minutes to learn. Afl
commands are listed in rows. To invoke a command you
simply type an “X!" A complete HELP file is included
which explains all commands.

Corrector works with virtually all CP/M éditars and
word processors using ASCII files. This includes
Star-Edit, Word-Star, Magic Wand, Ed, and most &thers.

Requirements: 2-80 Onlg. CP/M, 48k {more recommended)
Corrector: $250.00
Manual Only; $ 15.00
Japanese Distribution;
ASR Corporation Internatiohal
3-23-8 Nishi-Shimbashi, Minato-Ku
Tokyo 105, Japan
el. (08)437-5371
‘alex0242-2723.

P/M is a registered rademark of'Digital Research
'§§{s. RTrR%N»Jsrthé céovui!igﬁt of.S‘:%él#S&stenfs Servicés.

FIRST IN SOFTWARE TECHNOLOGY P.0.Box 1628 Champaign, IL 61820 (217) 359-2112 Telex 270365
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We don't care

which computer you Oown.

We'll help y:

get the most out of it.

CompuServe puts
a world of information,
communications, and
entertainment at your
fingertips.

CompuServe is the versatile, easy to use
interactive videotex service designed especially
for the personal computer user. It's dynamic,
growing and changing daily to satisfy
its subscribers’ needs. It's an industry
leader, created and managed by
the same communications pro-
fessionals who provide busi-
ness information and .
network services to ey
over one fourth of '. |} £ fEan
the FORTUNE 500 7 .= ol
companies.

From current events to current assets,

CompuServe offers a wealth of useful, profitable

< or just plain 1nterest1ng information.

‘cﬁ 7 ¢} Electronic magazines and national

fr"' 774 news wires plus worldwide weather,

current movie reviews, electronic

banking and shop at home services,

and some of the most sophisticated

financial information available are
all offered to current subscribers.

From words to music. CompuServe offers
a communications network that gives special

Circle 97 on Inquiry card.

interest groups from hardware enthusiasts to
computer composers a chance to get

together. There’s a bulletin board
for selling, swapping, and
personal notices and a CB
simulator for real-time com-
munications between sub-
scribers. There’s electronic
mail, the fastest, surest, way to

communicate with other users across the street
or across the country, plus file retention and
editing, and lots, lots more.

Fun and games are expected whenever
computer users interact, and CompuServe has
the best. Games you can play alone or with
other CompuServe subscribers
anywhere in the country. Classic
puzzlers, sports and adventure
games, and fantastic space games
featuring MegaWars, the “ultimate
computer conflict”

But, that’s just the tip of 7
the chip. CompuServe offers a ‘J L4
menu of thousands of items
that make subscribing edu- "
cational, fun and sometimes downright profitable.
If you'd like to know more about CompuServe,
call toll free, 800-848-8990 to receive an illus-
trated guide to the CompuServe Information
Service. A videotex service for you no matter
which computer you own.

CompuServe

P.O. Box 20212
5000 Arlington Centre Bivd.. Columbus. Ohio 43220

800-848-8990

In Ohio call 614-457-8650
An H&R Block Company
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Build a Video Digitizer

image for processing by your computer.

Capture any video

Using a personal computer to cap-
ture and store a television image is
not as difficult as you might think. In
this article, I will describe a $50 inter-
face that will allow you to connect
your TV receiver to your computer
and digitize any video signal—
whether from a broadcast, cable,
video-cassette recorder, videodisc
player, or even the video image from
another computer. Any medium-
resolution picture can be digitized
and reproduced with three intensity
levels, and the process takes about
half a second.

In a nutshell, the interface lets the
TV receiver separate the video infor-
mation from the rest of an RF (radio-
frequency) signal. By providing
special timing information, the inter-
face allows the computer to sample
the video signal at regular intervals.
The interface decides which of the
three intensity levels the sampled
pixel (picture element) represents,
and the information is passed on to
the computer for storage. Thus,
anything that can be put on the TV
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Michael Keryan
713 Locust Dr.
Tallmadge, OH 44278

screen can be transferred to a com-
puter for processing.

Some Facts

The typical low-cost personal com-
puter of today has about 6K bytes of
bit-mapped graphics memory. In the
highest-resolution mode, this gives a

The digitizer provides
good resolution but
allows only three
intensity levels: black,
gray, and white.

density of somewhat less than 300
pixels horizontally and 200 pixels
vertically—each with two possible in-
tensity levels: black or white (see
photo 1).

Independent gray levels for each
pixel are not possible with this limited
amount of memory; in fact, the
graphics-display circuits of most per-
sonal computers have no provision

www americanradiohistorv com

for gray levels. Gray levels can be
simulated, however, by intermixing
black and white pixels in a region.
While a large number of gray levels
can be simulated by varying the
black-to-white ratio, (see photo 2),
too many levels sacrifice resolution.
For this reason, the digitizer
presented here will provide resolution
at least as good as the average per-
sonal computer, but will allow only
three intensity levels: black, gray,
and white.

It would seem appropriate to
transfer one full video frame of data
to the computer just as it appears, in
1/60 second; to achieve a horizontal
resolution of 256 pixels, however, we
would have to transfer 32 bytes in the
time it takes to display one video line:
64 microseconds (us). This high data-
transfer rate is n