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Powerful. 

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. 

DPU card with error -correcting 
memory and controller cards 

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 CROMIX1- Operating System. It's like 
UNIX $ 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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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 
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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 

CromemcoTM 
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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 I/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 I/O Processor. This can be 
used as a satellite processor to do off -line 
processing, multi -processing, and to form 
intelligent I /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 -N pictures. 

1 
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 TM 

with languages 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, 1/O processor MEMORY - up to 64K 
including special 48K and 16K two -port RAMS and 
our very well known BYTESAVERSA with PROM 
programming capability HIGH RESOLUTION 
COLOR GRAPHICS - our SDI 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, 4PI0 
4 -port isolated parallel, D+ 7A 7- channel D/A and 
A/D converter, printer interface, floppy disk con- 
troller with RS -232 interface and system 
diagnostics, wire -wrap and extender cards for your 
development work. 
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In This Issue 
This month we're proud to present the Circuit Cellar MPX -16 compute) 

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'll 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 is published monthly by BYTE Publications Inc. 70 Main St. Peterborough NH 03458. phone 1603) 
924 -9281. a wholly -owned subsidiary of McGraw -Hill. Inc. Office hours: Mon -Thur 8:30 AM - 4:30 PM, Friday 
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03458 and additional mailing offices. USPS Publication No. 528890 ASSN 0360-5280). Canadian second class 
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one year air delivery to Europe. 535 surface delivery elsewhere. Air delivery to selected areas at additional rates 
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Europe. and S5.00 elsewhere. Foreign subscriptions and sales should be remitted in United States funds drawn on 
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The system builder's best choice 
for color graphics is a CS5000 
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 2n -1 colors where 
n is 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- 
tem set -up using SCION's ColorPak. 

MicroAngelo based color graphics systems are easy to 
use. Just plug the boards into your Multibus or S -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 CS5050S 
'A trademark of Intel Corp 

SC /ON 
if the image is important. 

12310 Pinecrest Rd. /Reston, VA 22091 
(703) 476 -6100 1X: 710 -833 -0684 
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THINK AHEAD 

THINK IBM PC 
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. dollars 
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 

00S 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 
all 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 a:l works cited 
-alphabetized or numbered, with annotations included or 
excluded. Also copies entries from catalog to footnotes 
in the 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 IBM PC DOS. 

More Software Produci' /Manual Alone 
GRAMMATIK $ 75. n/a 
Repuues IBM PC DOS 

ASTR0D0DGE $ 39.95 n/a 
Repuues RPG momlor 

DATEBOOK $295. $30. 
Repuues CP M.86 

CARDFILE $ 89. n/a 
Repuues CP M.86 or IBM PC DOS 

FOOTNOTE and PAIR $125. n/a 
Repuues CP M -86 o, IBM PC DOS 
FIELD COMPANION $295. $30. 
Repuues CP M -86 

PLAN80 $495. $45. 
Raptures CP M-86 

THE RANDOM HOUSE $ 50. n/a 
PROOFREADER 
Repuues IBM PC DOS 

Prim ' ted dm eel bille deetiaseios charges. male. ea. or dealer 
Iulallel c. and train:mg. Whew tertiaries pPeectlo e,eratt8.1/.Iem. W e 
cccc MasterCard, Visa and America. Expresa. 

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

SOFTWARE 
SOFTWARE 
DIGITALMARKETING 
DIGITAL /VIARKETI NG'M 

DIGITAL MARKETING CORPORATION 

2670 CHERRY UNE WALNUT CREEK CALIFORNIA 94590 

(475) 938 -2880 Teiex 171852 (DIOMKTG WNCK) 

Dealer Inquiries Invited 
TRADEMARKS CP /M.86 Oh91lal Research Inc Milestone and 0alebook Or9amo 
Software Cardillo Footnote OIDliographY -Pro /Tom Software Inc The Micro Link 
II . Wordcrall Rann Bunness Ranning Systems Grammatik The Random House 
Proofreader - Aspen Software 
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Editorial 

Deus ex Machina 
of the 

Technological Age 
by Chris Morgan, Editor in Chief 

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 11/4 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 (à la the 



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 Ill, 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 51/4 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 Ill. 

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 

I[IllJIDM IATA 

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 
'Apple is a registered trademark of Apple Computer, Inc. 
TRS-80 is a registered trademark of Tandy Radio Shack Corporation 



Editorial 

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 magnetic -card 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 price! 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, 
a modem, an HPIL to RS -232C converter, and an HPIL to 
HPIB converter. 
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Computer Solutions 
We sell SemiDisk 

for S -100 IBM Personal Computer 
TRS -80 Model 2 

t11111,rffllir 11217 .r.,io 
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Computing has entered a new era: The SemiDisk eral 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't be easier. Just plug in and hold 
on! No kidding! Special pricing: $1595 for 512K Byte and $2495 for 1 meg Byte. 
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 S -100, Computer TRS -80. 

For information contact: 
computer Solutions 
Robert Pinkham 
P.O. Box 931 
Hillsboro, OR 97123 
(503) 640 -5665 
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OEM's, system integrators and dealers! Join us in 
the winners circle with our high performance equipment 
and the best discount schedule and dealer plan in the industry. 
Call or write: 

OUTSIDE THE USA 

raCiAlegrated Business Compulers 

WITHIN THE USA 

IIK/ DISTRIBUTION 
21592 Marilla Street 4185 Harrison Blvd., Suite 301 
Chatsworth, CA 91311 Ogden, UTAH 84403 
(213) 882 -9007 TELEX NO. 215349 (801) 621 -2294 
UNIX Is a trademark of Bell Laboratories. ONYX is a trademark of ONYX Systems Inc.: OASIS Is 

a trademark of Phase One Systems: ALTOS Is a trademark of ALTOS Computer Systems. 

Circle 207 on Inquiry card. 

With the reputation of the fastest 8 bit microcom- 
puter on any race course, IBC has designed its 16 bit 
computer entry for world class competition. The all new 
ENSIGNTM 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 
usirlg the OASIS -16TM or UNIXTM 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 
and power supply. 

Microprocessor Type 68000 
Microprocessor Speed 8MHz 

OASIS -16 Operating System (Max Users) 32 
UNIX Operating System (Max Users) 32 

Disk Speed I/O (MB /Sec.) 81 

Seek (Milli Sec.) 35 
Main Memory (Max) 8MB' 

Disk Storage (Max)' 1,000MB 

'Using Standard Supplied Disk Controller 
"2 MB Available Now 8 MB Available 1st Quarter 1083 
"'Not Supported 



BUFFERED PRINTER CONTROLLE 
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. 

WIZARD -SPOOLER 
FEATURES: 

*16K bytes of "character 
buffering" optionally 
expandable to 32K or 64K bytes. 

* A transparent computer -to- ,- 

printer link compatible with 
IBM DOS, most IBM software 
and expansion boards. 

* Automatically maximizes printer 
speed. 

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

* Built -in Buffer Self -Test. 

* Full 2 -year warranty. 

* Backed by the world's 
#1 independent 
manufacturer of 
peripheral 
controllers. 

-Registered 
trademark 
of IBM. 

Two versions of 
the Wizard -Spooler 

are offered: 
Parallel Only version $289. 

Parallel /Serial version $349. 

Distributor and Dealer 

inquiries invited. 

Circle 478 on Inquiry card. 
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SUBSIDIARY OF WESPERCORP 
3188 Pullman Street, 

Costa Mesa, CA 92626 
(800) 854-8737 
(714) 850-1666 

Editorial' 

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. I 

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. I 

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 I 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. 



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" I ... 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 II 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 

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 II 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 

'Registered trademark of Dismal Research ,Microsoft is a trademark of Microsoft Corporator. 

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 II "Buyers Guide" and find 
out why so many microcomputer buyers 
who insist on quality and value ... insist 
on Intertec. 

INTERTEC 

DY SEMSá 
2300 B oad River Rd. Columbia, SC 29210 
(803) 798 -9100 TWX 810- 666 -2115 

Circle 227 on inquiry card. 



SEASON'S 
GREETINGS 

HARDWARE SOFTWARE 
('1'íM * 111111 

SOFTWARE 
APP1.1. 

MICROPRO VISICORP 
FRANKLIN CALL * WORDSTAR 279 *VISICALC 184 
ALTOS CALL * SUPERSORT 154 *VISIDEX 184 
IMS CALL * MAILMERGE 89 VISIPLOT 158 
VIC 20 CALL * DATASTAR 239 *VISITERM 79 

HAYES * SPELLSTAR 149 *VISITREND 239 
CHRONOGRAPH 224 * CALCSTAR 189 VISIFILE 184 
MICROMODEM II 289 MICROSOFT DESKTOP PLAN II 184 
SMARTMODEM 224 BASIC COMPILER 299 *DESKTOP PLAN III 184 
1200 BAUD SMARTMODEM 589 BASIC 80 279 MICROPRO 

MICROSOFT COBOL 80 559 WORDSTAR 224 
Z80 SOFTCARD 279 MACRO 80 139 SUPERSORT 119 
ENHANCER II 119 muSIMP /muMATH 199 MAILMERGE 79 

C. ITOH MULTIPLAN 219 DATASTAR 189 
PROWRITER 100 CPS 489 ASHTON -TATE SPELLSTAR 129 
PROWRITER 120 CPS 639 * dBASE II 529 CALCSTAR 139 
PROWRITER 15" 789 FOX & GELLER MICROSOFT 
F10 -55 CPS 1799 * QUICKCODE 249 TASC APPLESOFT 
F10 -45 CPS 1449 * dUTIL 68 COMPILER 149 

IDS SORCIM TIME MANAGER 119 
PRISM PRINTER 80 789 * SUPERCALC 189 FORTRAN 80 149 
PRISM PRINTER 132 1689 FORCE I I COBOL 80 539 

OKIDATA MATHSTAR 99 A.L.D.S. 99 
MICROLINE 80 359 ISA SORCIM 
MICROLINE 82A 489 * SPELLGUARD 189 SUPERCALC 189 
MICROLINE 83A 739 OASIS ISA 
MICROLINE 84A 1179 * WORDPLUS 149 SPELLGUARD 189 

MICROSTUFF OASIS 
CROSSTALK 117 WORDPLUS 149 

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 II 
FOX & GELLER 
FRANKLIN 
HAYDEN 
HAYES 

IN PA: 
1-215-868-8219 

SEASON'S GREETINGS 
TO 

MICROHOUSE MANUFACTURERS 
INTEGRAL DATA SYSTEMS 
INTERACTIVE STRUCTURES 
INNOVATIVE SOFTWARE APPLICATIONS 
INFORMATION UNLIMITED SOFTWARE 
MAXELI. 
MICROPRO 
MICROSOFT 
MICROTEK 
MORROW 
MOUNTAIN COMPUTERS 
M &R 
MICROSTUFF 
NEC 
NOVATION 
OASIS 
OKIDATA 
PERFECT SOFTWARE 

DEALERS INQUIRIES INVITED 

PEACHTREE SOFTWARE 
QUADRAM 
SANYO 
SCITRONICS 
SILICON VALLEY SYSTEMS, INC. 
SORCIM 
SORRENTO VALLEY ASSOCIATES 
SYNETEX 
SYSTEMS PLUS 
TCS 
TELEVIDEO 
VENTEL 
VIDEX 
VISICORP 
WABASH 
ZENITH 

MICROHOUSE 
12 BYTE November 1982 

1444 LINDEN ST. /P.O. BOX 498, BETHLEHEM, PA 18016 
PRICES ANI) AVA !LABILITY SUBJECT TO CHANGE Circle 296 on inquiry card 



HOLIDAY 
PACKAGES 

CALL US ABOUT YOUR FREE GIFT WITH PURCHASE 



Letters 
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 /I -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- 
tern) 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 

(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 I 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 



WHEN WE 
ANNOUNCED SAGE II; 

8-BIT COMPUTERS 
BIT THE DUST. 

s 
44414s. 

"704 

195 North Edison Way, Suite 14 

Reno, Nevada 89502 
(702) 322-6868 

UCSD p- System is a trademark of the Regents of the University of Cadtornia COMPUTER TECHNOLOGY 
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 

16 -BIT, 8 MHZ, 
68000 MICROPROCESSOR. 
The new Sage II 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 II is based 
on the incredible 68000. 

UP TO 512K, 
NOT COUNTING DRIVES. 
With its 24 -bit address bus, the 
Sage II 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 II 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 
whole story. 

Circle 339 on Inquiry card. 



Letters 

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), I 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 I 

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 

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 II. 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 
OWERTY'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 



Teletek's SBC~ 
Just Met Its Master 

SYSTEMASTER® masters the S -100 
bus and SBC -1 slaves! 

Teletek's SYSTEMASTER® single 
board computer is not only a 

stand -alone computer, but is also 
the master controller for running 
multiuser /multiprocessor systems. 

SYSTEMASTER® becomes the heart 
of a powerful and fast network of 
individual user processors when 
used with Turbodos or Micro Mikes 
operating systems - up to 16 
users. RS -422 capability is avail- 
able when parallel ports are con- 
nected to Teletek's PSC board. 

Teletek's SBC -1, a board designed 
for use in high performance multi- 
processing systems, features 64k or 
128k of on board RAM, 64k RAM 
Cache Buffer for each user with 
Turbodos, and 2k FIFO. SBC -1 is 

the logical choice for use with 
SYSTEMASTER®. 
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SBC-- I and 
SYSTEMASTER® 
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 

C,1:AMMATik 
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. Interlace Age. 5/82 

"A surprisingly fast and easy tool for 
analyzing writing style and 
punctuation." 

Bob 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 of Random 
House, Inc. Other registered trademarks: CP /M. Digital 
Research -- TRS -80: Tandy Corp. -- IBM: IBM -- 
Proofreader. Grammatik: Aspen Software Co. 

Aspen Software Co. 
P.O. Box 339 -B Tijeras, NM 87059 

(505) 281 -1634 

18 November 1982 © BYTE Publications Inc 

Letters 

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, I 

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 I 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 

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. S... M.H. 

Call for Articles 

I 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 it7 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 and phone service. 

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



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 

Circle 156 on Inquiry card. 

saves time, provides CRT independence and saves memory. 
Display Manager works with Digital Research's com- 

mercial programming languages, Pascal /MT +; PL /I -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. 

DIGITAL 
RESEARCH' 

The creators of CP /M" 

Europe 
Vector International Research Park 
B -3030 Leuven, Belgium, 32 (16) 20 -24 -96 
Telex: 26202 VECTOR 
Far East 
Microsoftware Associates 
6 Floor A.Y. Building, 3 -2 -2 Kitaaoyama 
Minato -ku, Tokyo 107, Japan, 03- 403 -2120 
Telex: 2426875 

li 

0 7982, Display Mara P/Af;1 -' 
Pascal/NIT +, CB -80 Cadsk Comviter,,'\ 
PL /1.80, low, and tagline are trademarks 
of Digital Research Inc. 
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FOR TRS-80 MODEL I OR III 

IBM PERSONAL COMPUTER 

* MORE SPEED 
10 -20 times faster than Interpreted BASIC. 

* MORE ROOM 
Very compact compiled code plus VIRTUAL MEMORY 
makes your RAM act larger. Variable number of block 
butler!. 31char: unique wordnames use only 4 bytes In 
header! 

* MORE INSTRUCTIONS 
Add YOUR commands to Its 79STANDARDplua 
Instruction set! 
Far more complete than most Forth': single 5 double 

recision, arrays, stringhandling, clock, graphics (IBM 
loo res. gives BM and 16 color or 200 tint color display). 

* MORE EASE 
Excellent lulscreen Editor, structured & modular 
programming 
Word search utility 
THE NOTEPAD letter writer 
Optimized for your TRS-80 or IBM with keyboard repeats. 
upper /lower case display driver, lull ASCII. 

* MORE POWER 
Forth operating system 
Concurrent Interpreter AND Compiler 
VIRTUAL I/O for video and printer, disk and tape 
(10Megabyte hard disk avallable) 
Full BOW or 8088 Assembler aboard 
IZBO Assembler also available for TRS'801 
Intermix 35. to 80 -track disk drives 
IBM can read, write and run M.3 disks 
M.3 can read, write and run M.1 disks 

II1FORTH 
THE PROFESSIONAL FORTH SYSTEM 

FOR TRS.80 8 IBM PC 

(Thousands of systems In nisei 

MMSFORTH Disk System (requires 1 disk drive, 32K RAMI 
V2.0 for Radio Shack TRSbO Modal I or III $129.95 
V2.1 for IBM Personal Computer (80 -col. screen) $249.95' 

AND MMS GIVES IT PROFESSIONAL SUPPORT 

Source code provided 
MMSFORTH Newsletter 
Many demo programs aboard 
MMSFORTH User Groups 
Inexpensive upgrades to latest version 
Programming staff can provide advice, modifications and 
custom programe, to III YOUR needs. 

MMSFORTH UTILITIES DISKETTE: Includes FLOATING POINT 
MATH (BASIC ROM routines plus Complex numbers, Rectan 
gular.PoIar coordinate conversions, Degrees mode. more); a 

Powerful CROSSREFERENCER to list Forth words by block 
and line; plus (TRS-80) a lull Forth-style ZBO assembler 
(requires MMSFORTH V2.0. 1 drive 8 32K RAM) 939.95' 

FORTHCOM: communications package provides R232 
driver, dumb terminal mode, transfer of files or FORTH blocks. 
and host mode to operate a remote FORTHCOM system Ire. 

quires MMSFORTH V2.0, 1 drive B 32K RAMI 539.95' 

THE DATAHANDLER: a very last database management 
system operable by nomprogrammers (requires MMSFORTH 
V2 O. 1 drive 9 32K RAMI 959.95' 

FORTHWRITE. last, powerful word processor w /easy key 
strokes. Help screens. manual 9 demo files. Full proportional 
*/tabs, outdenting. Include other blocks, documents. key, 

board inputs, d DATAHANDLER fields - Ideal for form letters 
Irequlres MMSFORTH V2 O. 2 drives 9 48K RAMI ... 8175.00' 

MMSFORTH GAMES DISKETrE: realtime graphics 9 board 
pannes w/source coda. Includes BREAKFORTH CRASH 
FORTH, CRYPTOOUOTE. FREEWAY (TRS80), OTHELLO 5 

TICTACFORTH (requires MMSFORTH 52.0.1 drive & 321( RAMI 
939.95' 

Other MMSFORTH products under development 

FORTH BOOKS AVAILABLE 

MMSFORTH USERS MANUAL - w/o Appendices 817.50' 

STARTING FORTH - best' 915.11S 

THREADED INTERPRETIVE LANGUAGES - advanced. 
analysis of FORTH internals .. .... ........ 918.95' 

PROGRAM DESIGN A CONSTRUCTION - Intro to structured 
programming. good for Forth 516.00 

FORTH79 STANDARD MANUAL - official reference to 
79STANDARD word set. etc $13.95' 

FORTH SPECIAL ISSUE, BYTE Magazine (Aug. 1980) - A col 
lector's Item for Forth users and beginners 54.00' 

- ORDERING INFORMATION: Software prices Include 
manuals and require signing of a single computer license for 
one person support. Describe your hardware. Add S2.00 S/H 
plus 53.00 per MMSFORTH and 61.00 per additional book; 
Mass. orders add 5% lax. Foreign orders add 20 %. UPS COD. 
VISA and MC accepted: no unpaid purchase orders or refunds. 

send SASE ror tree MMSFORTH m /ormahon 
Good dealers sougnt 

Get MMSFORTH products from your 
computer dealer or 

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 us7 

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), I 

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, I 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 
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897 N . Grant Ave. Corvallis, Oregon 97330 503/758 -0521 

Never having to type the word 
"CATALOG," or trying to remember 

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 lust 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 ][ 149.00 

FUNCTION STRIP 79.00 
Package Deal 215.00 
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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. I 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 III, 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 suddenly 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 

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 
Canadian 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 2L5 

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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ARE you STILL 
PRINTING 

WITHOUT USING 
A MKROBUFFER? 



USING YOUR COMPUTER 
TO DRIVE YOUR PRINTER 

IS A WASTE OF TIME. 

While your printer is running, your 
computer is tied 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, whoosh!, 
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 II COMPUTERS, 
Microbuffer II 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 maintain modes. 
The 16K model is priced at $259 
and the 32K, at $299. 

FOR EPSON PRINTERS, Microbuffer 
is $159 in either 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. 

POWER 

MICRomet 

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 256K) are 
just $179. 

SIMPLE TO INSTALL. 

Microbuffer II is slot- independent. 
It will fit directly inside the Apple 
II in any slot except zero. 

Microbuffer for your Epson 
mounts easily in the existing 
auxiliary slot directly inside the 
Epson printer. 

The stand -alone Microbuffer is 
installed in -line between virtually 
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.TM 
31245 LA BAYA DRIVE 
WESTLAKE VILLAGE, CA 91362 
(213) 991 -8200 
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Lettern 

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 

Gimme That Old 
BASIC Language 

You can keep your Pascal, keep your 
Ada, keep your C because if I 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 

0256 Kilobytes 6 MHZ with no wait 
states -most processors 
Designed to operate in any 
S -100 System IEEE or Non - 
IEEE 

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 

"Educated" cycle control 
module generates all tim- 
ing on board asyn- 
chronously for maximum 
access speed and uniform 
operation 
Comprehensive technical 
manual with complete in- 
stallation guide and source 
listings for MP /M II'" * and 
"Virtual Disk" solid state 
disk applications. 

['DMA operation fully sup- 
ported in strict accordance 
with IEEE 696 standard. 
8/16 data transfer protocol 

El Parity error detection 

Multilayer board and bus 
signal filtering for noise - 
free operation. 

El Full one year warranty 
If you wish, send a check or money 
order for 51,379 On California add 6% 
sales tax where applicable). 
Manual available at $25.00 each 
refundable with order. 

'Registered Trademark of Digital 
Research Corp. 
OEM & Dealer Inquiries Invited 

MACROTECH International Corp., 
22133 Cohasset St., Canoga Park, 
California 91303 
(213) 887.5737 
In the U.K. call "0621" 828.763 

26 November 1982 © BYTE Publications Inc Circle 259 on inquiry card. 

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 corn - 
puters. 

Steve Switzer 
108 Lequer Rd. 
Port Washington, NY 11050 

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

I 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, I 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 



Review, September 1963). I 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),SV(12) 
1301 REM FREE -SLACK VARIABLE CALCULATONS 
1302 FOR 1=1 TO M% 
1303 MIM =99999 
1304 FOR D =1 TO M% 
1305 IF A(I,2)= A(J,1) AND A(J,8) <MIM THEN MIM= A(J,8) 
1306 NEXT J 

1307 IF MIM >99998 THEN A(I,14) =0 ELSE A(I,14)= MIM- A(I,9) 
1308 NEXT I 

1320 PRINT "CODE DESCRIPTION USED EARLY EARLY LAST LAST 
TOTAL FREE" 

1330 PRINT" TIME START FIN START FIN 

SLACK SLACK" 
1385 PRINT USING C5$;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 10804. 

601 boo, efmt s 

Bell 212 compatible -1200 Baud 
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 in a 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 RJ11C phone jack 
and include RS232, Self -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. 
1035 WEST LAKE STREET, CHICAGO. ILLINOIS 60607 

(312) 733 -0497 
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ComboPlus 
Maximum 6 Functions (with memory) 

64K -256K Parity Memory Clock 
Calendar (std.) IBM Compatible Async 
Port (opt.) IBM Compatible Printer Port 
(opt.) SuperDrive'° included (disk 
emulator prog.) SuperSpool`" included : 
(print spooler prog.) 
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Other products available for IBM PC: 1) Bisync Emulation 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) Extender Card; 9) Emulati 

IBM is the registered trademark of International Business Machines. 



Maximum 6 Functions (no 
memory) Clock Calen- 
dar (std.) IBM Compati- ! ble Async Port #1 (std.) IBM ' Compatible Async Port #2 

(opt.) IBM Printer Port 
evr , ss.t "' SuperDrive included r (disk emulator prog.) 

" 
? 7,7\ _ SuperSpool in- 

cluded (print 
qtr. spooler prog.) . ., 

4 ,1 11 

, Maximum 8 Functions 64 K- 512 K* 
Parity Memory Clock Calendar (std.) 

IBM Compatible Async Port #1 (std.) " '. -`,' IBM Compatible Async Port #2 
(opt.) IBM Compatible Printer Port 

\ (opt.) *512Kwith MegaPak'" option 
SuperDrive included (diskemula- 

', A . _ for prog.) SuperSpool included 
J , r`'" ' ; (print spooler prog.) Split 

- - memory addressing Patent , ' - ̂  Pending. 
Je f 
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, . ' ` + 8Z: ti t\3tiì' 

82.T lei-2.0 KSSti Z41 S 0 --2.0 

See Us At Booth 
Numbers 584 -586 

Circle 5 on Inquiry card. 

Nov. 29 -Dec. 2, 1982 
Las Vegas Convention Center 

Las Vegas, Nevada 

RESEARCH INC. 
2691 Richter Ave., Suite 104 

Irvine, California 92714 
Telephone: (714) 540 -1333 
Dealer inquiries welcome. 



The Third NCGA and the Future 
of Computer G 

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, I'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, I was especially eager to 

Alexander Pournelle 
c/o 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. I had taken 

the first step when I'd bought a $99 
surplus monitor a month earlier. But I 
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 



Calculator 
Decision- Making ;Sourcebook 

l u h ao r h d or prolesahon your calculator chit 
Ì1Q bettor rpoWer or statistics and mathematics sctslons. Easy programmaoihly eat answers to repe111We problems 

Speelonsullons: OFOroesstingTrends 
C7 Mathematics 

with Into 
O Annlyrhhy Rclationships m pala Evaluation Integral g Verllying Oualhy R Partormnnca 

Cl Sclenb/lc Apppcallons 

How theTh55-ll makes 
short work of long problems. 

Whenever you can solve 
complex problems quickly and 
accurately, you're ahead of the 
game. And that's exactly what the 
TI -55 -II does for you. By giving 
you 112 re- programmed functions 
(like definite integrals), it allows 
you to take short cuts without 
losing accuracy. You'll accomplish 
a lot more in less time which 
means increased efficiency. 

With our TI -55 -II 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. 

The TI -55 -II also gives you 
enough programmability to elimi- 
nate a lot of repetitive key punch- 
ing. Our Constant Memory " 
keeps programs and data on tap, 
even when the calculator is turned 
off. So once you've entered a 
formula, you can simply put in the 
variables to get your solution. The 
Liquid Crystal Display shows your 

answers in standard, scientific or 
engineering notations - clearly 
and precisely. 

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 -II. 

So next time you're facing 
another time -consuming 
problem, cut it down to 
size with the TI- 55 -II. 

TEXAS 
INSTRUMENTS 

1982, lisa. Instrument, 

Circle 449 on inquiry card. 



,(Data Acquisition and Instrumentation Systems inter 

To automate your lab ß,r, 
fly. 

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 
AI13, 12 -Bit Analog Input System -$550 

16 input channels 20 microseconds conversion time. 

1 

A102, 8 -Bit Analog Input System -5299 
16 input channels 70 microseconds conversion time. 

A003, 8 -Bit Analog Output System-5195-5437 
up to 8 independent channels range and offset adjustable. 

DI09, Digital Interface with Timers -$330 
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. 

Interactive Structures Inc. 
146 Montgomery Ave. 
Bala Cynwyd, PA 19004 
(215) 667 -1713 

All DAISI Interfaces come 
complete with cable. In- 
structional diskette and 
comprehensive manual. 

32 November 1982 © BYTE Publications Inc Circle 225 on inquiry card. 

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 I 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. 01' 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 
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1 run out of memory ?" 
Most people do run out of memory 
with only 18K VisiCalc* workspace. 
But you can expand your Apple II* 
to 177K VisiCalc memory! You 
can also get 80- column display, 
lower case letters, and hard disk 

Circle 401 on inquiry card. 

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! 
' V siCalc is a registered trademark of VisiCorp. Apple Il is a 

registered trademark of Apple Computers, Inc. 

S,ii?ZtR12 
Slis / svis INC. 

P.O. Box 8050 
3990 Varsity Drive 
Ann Arbor, MI 48107 

1 (313) 973 -8422 
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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 colórs and graphs from the ex- 
amples, resisting the more garish col- 
or combinations. The salesperson 
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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- 

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 
tilting /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. 

Circle 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 corn - 
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. But don'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. 

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. s1982 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 

* * * TECHNICAL SALES & SUPPORT STAFF * * * 
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WE OFFER A WIDE RANGE OF CRTs, PRINTERS, GRAPHICS EQUIPMENT, SOFT- i 
WARE FOR ALL SYSTEMS. EACH SYSTEM COMPLETELY TESTED, INTEGRATED, p 

READY FOR PLUG -IN OPERATION WHEN YOU RECEIVE IT. WE TAILOR & CON- o 

FIGURE SYSTEMS TO MEET YOUR BUDGET AND NEEDS. WE WELCOME YOUR 
REQUEST FOR TECHNICAL INFO BY PHONE OR LETTER. w 
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CAD- GRAPHICS 16: Architects Designers Engineers Create, store and edit é 
drawings. Use arrays, zoom, windows. Completely interactive hardware /software 
package includes 990016 bit microcomputer, high resolution graphics display, digitizer, 
plotter. Does the work of a $200,000. system for $10,200. CP /M® optionally available. 

ti 

z 
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IMS 2 yr. warranty on boards! SX systems w /8" or 51/4" drives, optional 10, 20, or 40 
MB Winchesters, built -in tape back -up, Z -80 S -100 bus. 5000 system with integrated 2 

screen now available. On site service for NY quad -state area. p 

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

TURBODOS: Single or multi -user. Spectacularly FAST CP/M® compatible Operating f, 
04 

System. Cuts link /edit time in half. Z80 Code interrupt driven. Up to 6X faster than s. 

CP /M; up to 35% increased disk capacity. For IMS, CCS. é 
FOX & GELLER, the producers of QUICKCODE and D -UTIL, are enthusiatic users of iri 

IMS multi -user systems with TurboDOS supplied by John D. Owens Associates. á 

p 

ó 

CROMEMCO: 68000/Z80 dual processor systems starting at $4,670. é 
Also, new Z -80 personal computer w /integrated screen, Model C -10 $1,695. é 

p 
o 
11 

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

á 
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E 
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MASTER MAX: Z80 single card computer, 4 slot, S -100, w /dual 8' drive' $2,540. á 
See details in this issue of BYTE, page 318. c 2 

p 

LOMAS DATA 8086 SYSTEM: Complete Lomas card set in TEI 12 slot mainframe, á 
dual Shugart 801s, assembled & tested $3,720. 
Options: Double sided drives, 8087 & 8089. CP /M° 86, 86 -DOS, Winchester interface. 
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SEATTLE 8086 SYSTEMS Featuring 86 -DOS, the IBM PC Operating System. 
SYSTEM I:8 MHZ CPU, 64K Static RAM, in TEI mainframe $2,695. p 

SYSTEM II: with 128K Static RAM $3,550. 
* 

g 
4 

4. 

MAX BOX DISK DRIVE SUBSYTEM tnfg by John D. Owens Assoc. Dual drive 
cabinet w /regulated power supply, fan, complete internal cabling. Ready to plug in. 

w' 

W/2 Shugart 801 $1,275. W/2QUME DT -8 dble sided drives $1,605. é 
tl 

T ' 

: 
S -100 BOARDS OR BOARD SETS: Godbout, Systems Group, SD Systems, SSM, 

Ñ 
Tarbell, Morrow and others. Discount prices. 

_ 
n P 

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

JOHN D. OWENS Associates, Inc. 
12 Schubert Street, Staten Island, New York 10305 

212 448 -6283 212 448 -2913 212 448 -6298 
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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 



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 Corn - 
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 AED512 
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 

* S -100, 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 
cluster. Cost effective! Fast delivery! 

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

MICROANGELO GRAPHICS 
SUBSYSTEM W /LIGHT PEN $2,300. 
Without light pen $1,930. 
Graphics card alone $ 975. 
Color systems from 4 to 256 colors. 
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- 
dows. Display on MicroAngelo. 

HOUSTON INSTRUMENTS 
PLOTTERS Standard & Intelligent models 

w /surface areas of 8'/2'x11 " to 11"x 17". 
DMP -2 ... $ 935. DMP -3 ... $1,195. 
DMP -4 ... $1,295. DMP -5 ... $1,455. 
DMP -6 ... $1,685. DMP -7 ... $1,865. 

Hi Pad Digitizer $755. 

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

* * * 

COLUMBIA DATA IBM PC look- alike. 
More features, lower prices. Completely 
PC hardware Sr software compatible & 

interchangeable. Write for details. 

IDS PRINTERS 
PRISM 132 color $1,795. 
PRISM 132 black $1,395. 
PRISM 80 color $1,615. 
PRISM 80 black $1,255. 

MAINFRAMES, S -1oo. 
TEI MCS 112 5680. 
Paradynamics 18 slot $720. 
ECT 10 slot $395. 

SEMIDISK for S -100 systems. Allows 
high speed access to files normally stored 
on diskette 
512K $1,795. 1MB $2,695. 

EPSON MX 80 $515. 
MX80 F/I .... $555. MX 100 $755. 

HAYES MICRO MODEM 100 $359. 
Smartmodem . $251. Chronograph $224. 

PMMI S -100 Modem $349. 

PER SCI: Model 299B $2300. 

COMMUNICATIONS SOFTWARE 
Micro to terminal to micro to mainframe 
to modem. HAWKEYE GRAFIX ..5500. 

IBM PC USERS 

SEATTLE RAM PLUS w /FLASH DISK 
64K RAM + SERIAL I/O $380. 

128K RAM + SERIAL I/O $500. 
192K RAM + SERIAL I/O $620. 
256K RAM + SERIAL I/O $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. 

64K $420. 128K $590. 
192K $760. 256K $930. 

* * * 
8080/8086 EMULATOR runs CP /M' 

on IBM PC. All I/O 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 $805. 

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

WE EXPORT Overseas Callers: TWX 710 588 2844 
Phone 212 448 -6298 or Cable: OWENSASSOC 

JOHN 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 
AED512 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 new 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. I 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 I 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...-N. 
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TIMEX INTRODUCES 
THE POWER OF THE COMPUTER 

FOR JUST 59995' 

TIMEX 5Ìr1CIÌr 1000 
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. 

the optional accessory RAM number 1- 800 -248 -4639 for 
module. the Timex computer 

Cassette LOAD and SAVE with dealer nearest you. 
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 
local retailer or call our toll -free THE POWER IS WITHIN YOUR REACH 

C. Timex Computer Corporation. 1982 

TIMEX COMPUTERS 



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 II mission to Saturn; 
this frame from the short film MIMAS - Voyager II 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 11 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 JPL 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 Sorensen on page 
48), Star Trek II, 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 
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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. I 

saw all of The Works at the show; it 

was about 30 seconds long. Money 
troubles, I 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 

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, I'll 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- 



BEHIÁD EVERY 
GOOD SINGLAIB 
IS A MEMOPAK 

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 Interface/ Memopak AM 

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 he 

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. 

L ttiitTA a iF 
CORPORATION 

7550 West Yale Avenue 

Denver, Colorado 80227 

(303) 986 -1516 

TWX 910 -320 -2917 

-, 
Mail to: Memotech Corportlion, 7550 West Yale Ave., Denver, CO 80227 

Cole: BYT.II 
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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). 'l'he 
Merrtopak 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 resolution. 

Memopak Printer Interface The Memopak 
Centronics Parallel or RS232 Interface 
pales 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. 



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 

Ikonas (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. 

Someone will synthesize a truly 
common graphics control language, I 

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 /IEEE -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. 



Actual Size 

Unretouched Output 

COLOR THAT PEAKS FOR ITSELF 
EXPLORE THE WORLD OF COLOR OUTPUT WITH 
THE PRISM PRINTERTM. When it comes to color 
graphics, output quality used to be a function 
of price. That is, until Integral Data Systems in- 
troduced the revolutionary new Prism Printer. 
The modular design of the Prism Printer now 
allows you to upgrade by modular components, 
including the ability to produce brilliant color 
output at a fraction of the cost of any other 
color printer /plotter available today. 

Prism Printer "paints" in strong, vibrant colors 
to help display the ups and downs of complex 
data quickly, point out changes, show trends, 
and make your point unforgettable, because 
color communicates. You can produce output 
quality such as you see in this beautiful 
graphic representation of the ocean 
floor made at Woods Hole Ocean- 
ographic Institution. 

And whether your output 
requires color or not, that's only 
one facet of Prism Printer's up- 
gradable flexibility. In addition to 
Prism ColorTM, there are other 
optional modules for virtually any 
application you can think of- 

Dot Plot' graphics, Auto Sheet Feed for single - 
sheet and letterhead applications, it's compan- 
ion Cassette Feeder for high volume word - 
processing applications, special character sets, 
and more. 

All Prism Printers offer as standard features 
correspondence - quality output in a single pass 
with our exclusive overlapping -dot Maisey 
Mode", and dual -speed capability for high- 
speed printing of 200 cps with our Sprint 
ModeTM. In addition, we offer software packages 
which enable you to print color graphics from 
Apple IITM and the IBM' Personal Computer. 

If you're looking for a new high in your output 
quality, at a lower price than you thought possi- 

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. 

'! Integral Data Systems, Inc. 
A Whole New Spectrum of Imaging Ideas 

Milford, New Hampshire 03055 
Telex: 953032 
Toll -free 1 (800) 258 -1386 
NH, Alaska and Hawaii, (603) 673 -9100 

PRISM PRINTERTM 



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'll 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 VTR, and then 
sent off to your local cablecaster. 
More than anything before, home 
computers point a way toward 
greater individual artistry. 

The Context MBA is available now at: 
Cdltornla 

Computer City /Brea 714/9%-0800 
Computer City /Santa An 714/549 -7749 
ComputerLand /Almaden 408/267-2182 
ComputerLand/Belmont 415/595-4232 
ComputerLand /Burlingame 415/348-7731 
ComputerLand /Fremont 415/744-9311 
ComputerLand /Glendale 213/246-2453 
ComputerLand /Hayward 415/538-8080 
ComputerLand /Newport Beach 714/975-0953 
ComputerLand /Pasadena 213/4493205 
ComputerLand /Redding 916/241-7922 
ComputerLand/Sacramento 916 /920.8981 
Compulerland /San 0mgo 714/560-9912 
ComputerLand /San Diego North 714/434-7001 
ComputerLand /San Fernando Valley 213/716-7714 
ComputerLand /San FranoscoF mama! 415/546-1592 
ComputerLand /San Francisco-Market Street 

415/8618080 
ComputerLand /San Francisco-Van Ness 415/673.6640 
ComputerLand /Sonoma 707/528-1775 
ComputerLand /South Bay 213/3717144 
ComputerLand /Stockton 209/473-1241 
ComputerLand /Thousand Oaks 805/495-3554 
ComputerLand /Ventura 805/656.7711 
ComputerLand /West Covina 213/960-6351 
ComputerLand /West Los Angeles 213/559-3353 
Computer Plaza /Santa Barbara 805/687.9391 
Gateway Computer Center /Cerritos 213/865.4444 
Gateway Computer Centec/Huntington Beach 

714/895-3931 

Connecticut 

ComputerLand /Danbury 203/748-2300 
ComputerLand/Fairfield 203/2559252 
ComputerLand /Hartlord 203/5611446 
Computerland /New Haven 203/2885167 
ComputerLand/Stamford 203/954 1224 

0,11ware 

ComputerLand/New Castle County 302/738.9656 
Georgia 

ComputerLand /Atlanta 404/2370102 
ComputerLand /Smyrna 401/577.2449 
IllInda 

ComputerLand /Arlington Heights 312/870 -7500 
ComputerLand /Champaign 217/359-0895 
ComputerLand /Downers Grove 312/94-7762 
ComputerLand /Joliet 815 /7413303 
Computerland /lake County 312/9491300 
ComputerLand /Naperville 312/3693511 
Computerland /Niles 312/967.171d 
Computerland /Northbrook 312/272-4703 
Computerland /Oak Lawn 312/4228080 
ComputerLand /Peoria 309/6886252 
ComputerLand /Schaumburg 312/843.7740 
Ham Street Computer Co /Becalm 217/429-5505 
Indiana 

ComputerLand/Mendrome 219/769.8020 

The Computer Room /South Bend 219/277-1600 
General Mmtocompuler /South Bend 219/277-4972 

lows 

ComputerLand/Des Moines 515/270.8400 
Karon 

Computerland /Lawrence 913/8414611 
ComputerLand /Leawood 913/3415335 
Compule,and/Overland Park 913/492-8882 
Compulerland/Topeka 913/267.6530 
Mains 

Compulertand/Portland 207/774-1309 
Mundane 
Business Data Systems/Hanover 617/878.7888 
ComputerLand /Boston II 617/482-6033 

Michigan 

Compulerland /Ann Arbor 313/9737075 
Computerland/Grosse Pointe 313/7726540 
ComputerLand /Southfield 313/3568111 
Computer Marl /Ann Arbor 313/665-4453 
Computer Mart/Fhnt 313/234.0161 
Compulet Marl /Kalamazoo 616/329.1000 
Computer Man /Lansing 517/3511777 
Compulet Man /lwonta 313/5403928 
Compute, Marl /Trt-Cilies 517/790 1360 
Computer Marl /Troy 313/U40910 
The Compute, Room/Grand Rapids 616/9492802 
The Computer Room /Kalamazoo 616/343 4634 

Minnesota 

Compulerland /Bloomington 612/8841474 
Computerland/HOpkms 612/933.8822 
ComputerLand/ Minneapolis 612/333315t 
Mused 
ComputerLand /Gladstone 616/4363737 
ComputerLand /Independence 816/461 6502 
ComputerLand /S1 Joseph 816/354.4498 
ComputerLand/West County 314/7218088 
Nebraska 

Abacus Inc /Omaha 402/345.6020 
ComputerLand /Omaha 402/391 -6716 

New NawpuMre 

ComputerLand/Nashua 603/889-5238 
New Jersey 

ComputerLand /Cherry Hill 609/795-5900 
ComputerLand /Morristown 201 /539-4077 
Compulerland /Princeton 609/8821400 
New Ywk 

Aso 01hce Systems /Poughkeepsie 914/473-9400 
ComputerLand /Nassau County 516/742 2262 
ComputerLand/New York Coty 212/8403223 
ComputerLand /50t01k County 516/499 4484 
ComputerLand/White Plains 914/3280144 
Dales Systems/New York 212/921.0110 
FutureOala/New York 212/7323905 
Morns Decision Systems /New York 212/742 -9590 

Morlh Carolina 

ComputerLand /Durham 919/493-5402 
Ohio 

Micro Center /Columbus 614/481-8041 
Oraue 

Compulerland /Multnomah County 503/295-1928 
CompulerLand/Salem 503 /3717070 
Corppulerland /Portland 503 /620-6170 
Pennsylvania 

ComputerLand /Dresher 215/542-8835 
ComputerLand /Harrisburg 717/763-1116 
ComputerLand /Lehigh Valley -Allentown 215/776 -0202 
ComputerLand/Paolo 215/2%0210 
Compulerland /Phdadelph a 

Tumuli 
ComputerLand /Knoxville 615/693-8225 
Tau 
Computer Concepts /Beaumont 713/892-3992 
Compute,l and /Dallas 214/363-2223 
ComputerLand /Fort Worth 817/292-7114 
ComputerLand /Houston Bay Area 713/488-8153 
ComputerLand /North Dallas 21412351285 
Compulerland /San Antonio 512/654-4886 
ComputerLand /Southwest Houston 713/977-0909 
ComputerLand /Tyler 214/581-7000 
ComputerLand /Houston Westwood 713/270-1200 
The Right Stull/Austin 512/454-8721 
Olah 

Personal Business Compulers /Cedar City 801 /5862648 
Personal Business Computers /Sall Lake City 

801/4864839 
Virginia 

ComputerLand /Charlottesvdte 804/9735701 
Compulerland/Rmhmond 804 /741-3502 
ComputerLand /Tyson s Corner 703/893-0424 
ComputerLand /Woodbridge 703/491-415i 
Washington 

ComputerLand /Bellevue 208/746-2070 
ComputerLand /Federal Way 206/8389363 
Compulet Land /Lynnwood 206/774.6993 
ComputerLand /Renton 206/271-8585 
ComputerLand/Seattle 206/2234075 
ComputerLand /Tacoma 205/383-4951 
ComputerLand /Vancouver 206/695-1510 
Washington. OC 

Compulerland /Washington OC 202/835-2200 
Wisconsin 

ComputerLand /Madison East 608/273.2020 
ComputerLand /Milwaukee 414/466.8990 
Canada 

Computer Man /Windsor 519/9665757 
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The Context MBA turns the 
IBM Personal Computer into a powerful 

management tool. 

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. 
©COPYRIGI -IT 19112 CMS. INC. 
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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 
documentation. 

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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