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DPU card with error-correcting
memory and controller cards

68000-Powered for tomorrow

Once again you get a big stride forward with Cromemco.

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

Compares with mainframes

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

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

8-Bit and 68000 software

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

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

Beyond all this there's a version for the 68000 of our
widely admired CROMIXt Operating System. It's like
UNIX1 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 1/O processor
card.



Powerful new micro.
Powerful software.
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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 tq use the DPU and still be able to run their present
software using the Z-80A on the DPU. It’s one more

3715 Printer

3102 Terminal

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

Low priced

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

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

*CP/M is a trademark of Digital Research

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

Cromemco

i n ¢ o r p o r a t e d

280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 * (415) 964-7400
Tomorrow’s computers today

Circie 156 on inquiry card.
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What Cromemco computer card
capability can do for you

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

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

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

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

MULTI-PROCESSING AND
INTELLIGENT 1/O

The range of capabilities and versatility -

you can draw upon is enormous.

In processors, for example, you have a
choice of CPU’s including our extremely
useful new IO Processor. This can be

used as a satellite processor to do off-line

processing, multi-processing, and to form
intelligent 1/O. 1t opens the door to a
whole new group of applications and
tasks. Ask us about it.

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

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

LOTS OF STORAGE

These days you often want lots of disk
storage. S0 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

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, /O processor * MEMORY — up to 64K
including special 48K and 16K two-port RAMS and
our very well known BYTESAVERS® with PROM
programming capability © HIGH RESOLUTION
COLOR GRAPHICS — our 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, 8PJO 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.

Cromemco”’

i n ¢c o r p o r a t e d

280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 « (415) 964-7400
Tomorrow’s computers today

Circle 157 on inquiry card.
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In This Issue

Video games are taking the country by storm. They provide thousands of
youngsters and adults alike with hours of exciting play. Their attraction forms
a complex web of challenge, high-speed action, and intrigue. Video games
offer a temporary alternative to workaday problems and worries. And, as
Robert Tinney’'s cover suggests, they transport you into another world.
Swiftly moving out of the arcades and into the homes, video games for
microcomputers have grown into a booming industry of their own. In keeping
with this national game wave and the playful spirit of the holiday season, we
have put together a section devoted exclusively to games (see page 83). Game
Plan 1982 includes "“The Coinless Arcade—Rediscovered” by Pamela Clark
and Gregg Williams; reviews of four games in BYTE's new Game Grid; the
first-and second-place Game Contest Winners, "‘Cosmic Conquest” by Alan
Sartori-Angus and ""Chargel” by C. Anthony Ray, respectively; an article by
Chris Crawford of Atari on "Design Techniques and Ideals for Computer
Games,” a quiz called "‘Board to Death’ that will test your skill in recognizing
printed-circuit boards; and more. We have our first annual update of the BYTE
Cumulative Index. We present the second part of Steve Ciarcia’s three-part ar-
ticle “'Build the Circuit Cellar MPX-16 Computer System.” Gregg Williams
describes “Lotus Development Corporation’s 1-2-3.” And we have Jerry
Pournelle’s User's Column plus our regular features and reviews.
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The system builder's best choice
for color graphics is a €S5000
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 transparencyrather than as an entire image.

SCION's Series CS5000 builds an image with up to 8 bit
planes, each generated by a MicroAngelo board. You
select the assignment of those bit planes to transpar-
encies. Each transparency can display 2" -1 colors where
nis the number of bit planes it uses... 2 bit planes would
make a three color transparency, 8 bit planes would
make a 255 color transparency. Once each transparency
has been defined, your host can work with it inde-
pendently, generatlng 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,

- MlcroAngeIo 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-232interface. In each case, you get high reso-
lution color graphics for such a Iow 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 CS505QS
‘A trademark of Intel Coip

SLCION

if the image is important.
12310 Pinecrest Rd./Reston, VA 22091
(703) 476-6100 TWX: 710-833-0684

Circle 510 on Inquiry card for Multibus Information, Circle 511 on inquiry card for S-100 Information, Circle 512 on Inquiry card for representative to call.
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MAINTAIN
PROJECT CONTROL
WITH
MILESTONE"

Put your microcomputer
to work...

As a project manager, you know the
value of careful planning. An oversight
here, a miscalculation there, and in no
time, you could be in a |ot of trouble.

Now, thanks to MILESTONE, its easy
to obtain and keep complete project
control.

MILESTONE is an easy-to-use compu-
ter program that puts your desktop
microcomputer to work using the same
proven “critical path” techniques pre-
viously available only on big, expen-
sive computers. Now, regardiess of
your type of project. you can plan and
control manpower, dollars and time -
with MILESTONE.

The price is $295. ($395. for the CP/M-
86 version.) Manual alone is $30.

Requires 56K RAM and CP/M, CP/M-86 or UCSO
Pascal. Specify 8080/85, Z80, 8086 or UCSO ver-
sion. Formats 8" single density 1BM soft-sectored.
5%" NorthStar OD, Micropolis Mod Il. Sup:

3.0. Apple Il with CP/M. 5%" and 8" Xerox 820. IBM
Personal Computer with CP/M-86 and IBM Ois-
playWriter with CP/M-86.

See your computer dealer for
details or contact us directly.

SOFTNARE
SOFTUARE
DIGITAL MARKETING
DIGITAL MARKETING™

DIGITAL MARKETING CORPORATION

2070 CHERRY LANE ® WALNUT CREEK o CALIFORNIA 0 04596
(415) 038-2080 o Teiex 17-1852 (DIGMKTG WINCK)

sa of Organc
CP/M and CP/M-86 trademarks of Digual Research
UCSD Pascaltrademark of Regent of Univer sy of Cakforva
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The Play’s the Thing

Pamela Clark, Technical Editor

Each year, we mark December’s arrival by the visions of toys and games
that fill store windows, newspaper ads, television screens, and, of course,
children’s heads. And each year, many of us remain aloof, choosing instead to
concentrate our energies on work. At least that was the case until 1982,

This year, not only the children are thinking about games, reading about
games, talking about games, buying games, and even playing games. Prime-
time television documentaries focus on the game invasion and its origins.
Communities around the country picket arcade parlors in an attempt to keep
the young from electronic clutches. Video-game commercials appear almost as
frequently as pitches for laundry detergent. Games magazines fill the racks at
supermarkets. Will 1982 be remembered as the Year the Games Got Us?

What's the Attraction?

Accompanying this newfound passion for arcade games is the inevitable
quest to understand their fascination. Theories abound: games provide tension
release, an escape from reality, and a techno-mystical high, to name a few. In
addition to sounding vaguely like claims for snake oil, these explanations ig-
nore the fundamental relationship of people and play. As John Huzinga writes
in Homo Ludens (man as the player), “We play and know that we play, so we
must be more than rational beings, for play is irrational.”

Play, of course, is nothing new. Throughout history people have played
games, sometimes with great abandon but more often furtively, as if playing is
something we shouldn’t admit we do, much less enjoy. Perhaps this very am-
bivalence has relegated the activity to the young. Most adults have done little
more than smile wistfully at youth’s antics before resuming more serious ac-
tivities. The microcomputer, however, gives play an aura of respectability and
therefore makes games playing an acceptable adult pastime.

Suitable for Gaming

Although the microcomputer can do many things, it is uniquely suited to
game playing. For many of us, it represents a mature approach to play in the
privacy of our homes. A variety of skill levels, a large selection of games, and
the ability to be programmed to a vow of silence make the machine a perfect
play companion. It spares us the dilemma of finding worthy opponents and
the anguish of having our pet strategies revealed to friends and relatives. And
because we play in private, no one need ever discover our secret passion.

For better or for worse, many of us equate a fondness for arcade games with
a craven longing for the National Enquirer—a weakness we shouldn’t admit to
in polite company. But that attitude is changing. Those of us who want to game
without shame may soon find strength in numbers. As more people own
microcomputers, the ranks of game players multiply. In fact, playing games
could become a worldwide pastime. After all, if robots do all the work, we'll
need something to do.



Harad Disk

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

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

PERCOM OATA

Cc O R P ORAT

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 Appie Computer. inc.
*TRS-80 is a registered trademark of Tandy Radio Shack Corporation



( The Best In Price, )
Selection and Delivery

CallNow
TOLL FREE

800-368-3404

(In VA, Call Collect 703-237-8695)

AMPEX*INTERTEC*TEXAS INSTRUMENTS*GENERAL DATA
COMM.*ANDERSON JACOBSON*C.ITOH*QUME * BEEHIVE
DATASOUTH*DIABLO*CENTRONICS ¢« NEC ¢ PRENTICE

MICROS C.ITOH
INTERTEC SUPERBRAIN Il CIT 101 $1350
64K DD" B ONLY $1895 TEXAS INSTRUMENTS
64K QD" . CORETIEY | 745 Standard LUl
64K SD* (96TPI) .. [RETITE 745 Std. (Reconditioned) . . . Call
765 Bbl M'my . .. .. Call
(mcludes M/Soﬂ BASIC) 785 Standard Call
DDS-10M i
(Hard Dlsk) ONLY 53195] BERYEERTE $1249
DYNABYTE ............ Call || 810Package $1439
PRINTERS 820 Package RO Package $1610
NEC 820 KSR Package Cali
7710 - $2196 840 RO Basic $ 795
7715 Call for Special Price 840 RO Tractor Feed Pkg. .$1059
7730 ..$2196 940 Video Ed'tr .$1570
7720 Call for Special Price
7725 Call for Special Price PRENTICE STAR 3008Bd..$ 124
Std. Forms Tractor $ 200 GDC 1035JL . $ 169
3510 . $1390 1200-9600 Baud Call
3510EX .Call for Special Price Stat Muxes Call
351544 ysns .$1395
DATASOUTH ....Cal QUME
Ao 30R102 - 31995 | Data Trak 5. $300 or 2 for $549
630-R153° $1745 Data Trak 8. . . $525 or 2 for $999
“(for IBM P.C... Apple Il, TRS-80) SOFTWARE
630-R155. .. .. ... .Call | BISYNC-3780 $ 769
630-K104 (KSR) $2385 Wordstar . .Call
620-SPI $1149 Data Star ..Call
QUME Mail Merge ..Call
Sprint 9/45 ROFP $1795 Spell Gugrd % 229
Sprint 9/55 ROFP . $2120 Plan 80 . $ 249
Sprint 9/55 ROFP Plan 80 Revised $ 319
Exp. Mem. $2186 I Super Calc . $ 249
SpErmt 9,(,155 ROLP — Wordstar (IBM P.C.) $ 289
xp. Mem. : Mail Merge (IBM P.C. 3 9B
Sprint 11/40-130 ..Call d Base ”gv ( ) A$ 529
Bi-Dir. Forms Tractor . $ 199 CalcStar Call
CENTRONICS: 34/38 .Call SuperSort . Call
TERMINALS Nevada Cobol ..$ 176
AMPEX CIiS Cobol $ 749
Dialogue 80 $ 699 § Forms Il -$ 159
Dialogue 80 (4pgs ). $ 939
o (SMART DispLaY). .« | Special! While They Last!
DM5A Ca“ SOROC TERMINALS
DM310 (3101 Emulator) can ¥ 10120 ONLY 5625
DM 3270 (3270 Emutator) . .Call  NOTE 1BM and Burroughs compatible
Protocol Conventer Call terminals available. Please inquire

In addition, we can make EIA RS 232 or RS 449 cables to your order,
and supply you with ribbons, printer stands, print wheels, thimbles for
all printers listed. And many, many more items. CALL NOW.

All items shipped freight collect either motor freight or UPS unless other-
wise specified. All prices already include 3% cash discount. Purchase with
credit card does not include discount. Virginia residents, add 4% Sales Tax.
For fastest delivery send certified check, money order or bank-wire transfer.
Sorry, no C.0.D. orders. All equipment is in factory cartons with manufac-
turers' warranty (honored at our depot). Prices subject to change without
notice. Most items in stock.

TERMINALS
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Terminals Terrific, Inc., P.O. Box 216, Merrifield, VA 22116
Phone: 800-368-3404 (In VA, Call Collect 703-237-8695)
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Editorial

The Game's the Same

In 1982, few games broke new ground in either design
or format. Regrettably, the trend toward uniformity may
continue to be characteristic of computer gaming. There
are two primary reasons for this: commercial marketing
trends and the design imbalance of most games.

The microcomputer game industry is subject to the
same forces that shape other industries, the primary one
being to make money. If the public really likes an idea, it
is milked for all it's worth, and numerous clones of a dif-
ferent color soon crowd the shelves. That is, until the
public stops buying or something better comes along.
Companies who believe that microcomputer games are
the hula hoop of the 1980s only want to play Quick Pro-
fit. And when companies measure their success by
quarters (both the calendar and coin variety), designing
innovative games is low on the list of priorities.

Microcomputer games are now part of the mammoth
entertainment industry that focuses on your play time
and how much you will spend on it. Companies view
games in terms of their knock-off potential, the same
trend that affects television and movies. Look at Raiders
of the Lost Ark, Tales of the Gold Monkey, and Pit-
fall—the movte, the TV show, and the game.

Ironically, in industry’s rush to respond to demand, the
original creative concept always seems to get copied
rather than improved. Just as the birth of the microcom-
puter spawned a seemingly endless succession of similar
machines, the instant popularity of video games will
beget generations of imitative software. While the in-
dustry isn't totally saturated with look-alikes, this year
has seen more money poured into promotion and adver-
tising than into developing new and innovative games.

The Limits of Game Design

The second reason for uniformity, the design im-
balance of games, has to do with the background of com-
puter game designers. Most of the current designers ac-
quired their computer skills before they began tinkering
with games. Their games still reflect that orientation;
they make the game fit the machine. Thus the microcom-
puter severely limits game design. Ideally, a computer
game is composed of theé same elements as any other
game: the players’ roles, the setting, and the plot (the se-
quence of events and their consequences). For believable
roles, designers apply an extensive knowledge of beha-
vior. For engaging settings, they draw on their imagina-
tion and experience. By combining these elements with a
suitable plot, a designer can create a particular mood.

Unfortunately, in many computer games, some
elements are not as well developed as others. Because the
plot can easily be reduced to a series of numbers and in-
structions, it is well suited to the microcomputer . Thus
most computer game designers manipulate the plot rather
than the roles or setting. Consider the following sequence

Circle 47 on inquiry card. s===p



Climbyour own mountains with the
ATHENA 1" Computer

Small (3% x 11%" x 14'/2")
Battery Powered

Truly Portable (15 pounds)
Typewriter Style Keyboard
Four Line by 80 Character Liquid Crystal Display
CP/M® Operating System

Network Capability (up to 15 units)

Room for Future Expansion

Dual Processors (2.5 Mhz NSC-800)

68K Bytes High Speed RAM

6K Bytes ROM

512K Bytes Solid State Mass Storage

{(emulates floppy disk drive,
expandable to one megabyte)
+ Two RS-232 Ports (for printers, screen
terminals & communication devices)
+ Base Unit Consisting of 54 inch Floppy
Disk Drive & Recharger
¢ 12 VoIt Power Cable (for operation from
car cigarette lighter receptacle)
¢ $3,950.00 Complete
Additional accessories are available
ATHENA I's features speak for themselves.
You decide.
For further information (including a list of dealers in
your area) write or call:

N3

, HENA

Computer & Electronic Systems ’

31952 Camino Capistrano
San Juan Capistrano, CA 92675
(714) 661-2276

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

FORTRAN

Just a beautiful compilerl $29 95

that's a pleasure to use! DISKETTE AND MANUAL
Perfect for Teaching Fortran. J

Perfect for Learning Fortran.
Perfect for Scientists and Engineers. Advanced features include
IF.. THEN.. ELSE.. constructs, COPY statement, a very nice
TRACE style debugging, and 150 verbal error messages. What's
more, you can intermix in-line Fortran and Assembly Language
statements for those special Micro needs! Get yours, today!

December 1982 © BYTE Publications Inc

NEVADA )

PILOT

$29.95

DISKETTE AND MANUAL J

Why has Nevada PILOT
become so popular? It's
definitely easier to learn than
Basic. The documentation
(146 pages) by Professor Starkweather is exceptional! And, it
meets all the PILOT—73 standards with. many new teatures.

You can quickly write user-interactive programs much easier
than with Basic. Order yours now! Diskette and manual comes
with 10 FREE programs.

NEVADA

OBOL

Nevada COBOL. is based upon $ 2 9 9 5
the ANSI—74 standards with -

many advanced features. It's DISKETTE AND MANUAL J
field-proven with thousands of
users world-wide in Business, Government and Education. The
excellept documentation (153 pages) is used as a classroom text

at a number of colleges.

Because of Nevada COBOL's superior design, it requires about
half the memory of competitive COBOL compilers. This major
advantage is just one reason many business programmers are
switching to Nevada COBOL.

And, lots of students are using Nevada COBOL because It's the
affordable, easy to use COBOL! Order yours now!

Also avallable: COBOL Application Packages Book 1...$9.95
Nevada EDIT...$29.95

All our software requires the CP/M operating system, 32K
RAM, one disk drive, CRT or video display and keyboard.
Avaiiable on 8" standard single density or 5% " diskettes for
Apple Il, Osborne |, North Star, Micropolis Mod Il, Superbrain,
TRS—80, IBM—PC and many other microcomputers. Dealer,
Distributor, O.E.M inquires invited.

ELLIS COMPUTING

600 41st Avenue,
San Francisco, CA 94121

COD's WELCOME

=] (s

(415) 751-1522

Tragemarks, CP:M, Drgial Research: TA5-.80, Tandy Corp. Appls ). Aopie Compuw tng. Osborne 1.
Osborne Compuler Corp.. 1BM, Business ©1982 Elus C
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of events: if Player A fires the laser pistol and hits the
alien, the score will increase by 1000 and the sky will fill
with swarms of attacking spaceships. (Quick: how many
of you have already translated this into the appropriate
code?) Programming a computer to keep a record of
events and generate consequences is clearly easier than
creating a complex integration that incorporates roles
and settings. If you experience déja vu while playing a
video game, it's because, underneath the colors and
sounds, most computer games are just the same old for-
mulas. Creating games with a balance of roles, setting,
and plot may require the skills of designers who
discovered games before computers.

Brave New Games

One way to balance the elements of game design is to
approach the microcomputer as part of an overall
system, incorporating videodiscs and holography to
create your own game. You might, for example, become
the hero of a life-size battlefield projected on the walls of
your playroom. All you'd have to do is select the video-
disc with the appropriate scenery and push the holo-
graphy function key. When you tired of battling in one
location, you could choose another: capture the Eiffel
Tower in Paris, run with the Cossacks on a vast Tibetan
plain, or engage in a warp-drive duel in another galaxy.

Similarly, if you find a game design you really enjoy,
you can personalize it; descending aliens could become
gypsy moths, next-door neighbors, ring-around-the-
collar, or whatever nemesis you want to blast away at. In
fact, if you use the microcomputer as a game-generating
machine, you can create your very own game world.
First determine the size of your visual display, from one
screen to six—which would fill the room with pulsating
scenery. Route the sound through strategically located
speakers and select your setting—30,000 Bc, a couple of
light-years down the road, or anywhere in between.
Decide whether your player image will be a projection of
yourself or a symbolic playing token you create. If you
like, the game machine can compute your handicap based
on an algorithm of your previous experience and your
present mental and physical condition. After a few
moments you'd have a game to call your own.

The computer’s ability to communicate means that you
can even share your game with a worldwide contingent
of players. As we communicate through play, microcom-
puter gaming could become the Esperanto of the future.
The possibilities are endless if we strive to make the
microcomputer a game machine instead of just making
more games for the microcomputer.

Where does that leave us? This hasn't been a banner
year for innovation, but during 1982 lots of us finally
went public playing games. That event alone may have
more influence on the look of future games than any
technological breakthrough, marketing strategy, or
designer’s revelation.®



NOW: A COMPL

HERE'S THE PASCAL YOU'VE BEEN READING ABOUT.
AND, WITHOUT EXCEPTION, THE REVIEWS CALL JRT PASCAL

A SUPER PRODUCT FOR AN AMAZING PRICE!

Goodbye BASIC, PL,
COBOL—hello PASCAL!
Now, to make this most
advanced language avail-
able to more micro users,
we've cut our price—to
an amazing $29.95! This
astonishing price includes
the complete JRT Pascal
system on diskette and the
new, comprehensive user
manual. Not a subset, it's a
complete Pascal for CP/M.*
Check the features below.

THIS IS THE
SAME SYSTEM
WE SOLD FOR $295!

So how can we make
this offer?—why the unbe-
lievable deal? Very simply,
we think all software is overpriced. We want to build volume with
the booming CP/M market, and our overhead is low, so we're
passing the savings on to you.

AND AT NO RISK!

When you receive JRT Pascal, ook it \
over, check it out. We invite you to compare
it with other systems costing ten times as
much. If you're not completely satisfied,
return the system—with the sealed diskette
unopened—within 30 days and your money
will be refunded in full! THAT'S RIGHT—-
COMPLETE SATISFACTION GUARANTEED
OR YOUR MONEY BACK!

In addition, if you want to copy the
diskette or manual—so long as it's not for
resale—it's 0.k. with us. Pass it on to your
friends! BUT ACT TODAY—DON'T DELAY
ENJOYING PASCAL'S ADVANTAGES—AT
$29.95, THERE'S NO REASON TO WAIT!

InfoWorld

Software Report Card

JRT Pascal
Version
2.0

Perlormance

Documentation

OO0 0O poor

0O 0 O Fair
0K [0 Good

N O X Excellent

Ease of Use

Error Hamdling

O
O
O
X

From INFOWORLD magazine, August 16,1982

Random files
to 8 megabytes with

variable length records
64K dynamic strings
Activity analyzer

prints proaram use
histogram

Graphing procedures

Statistic procedures

Send to

JRT SYSTEMS
1891—23rd Avenue
San Francisco, CA 94122

Phone
415/566-5100

O.K. You've sold me. Send me JRT Pascal; | understand that if I'm
not completely satisfied, | can return it within 30 days—with the
sealed diskette unopened—for a full refund.

(Please allow 2-3 weeks for delivery.)
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Extended CASE statement

PASCAL FOR ONLY

New
125-page
user
manual
and

5% or 8"
diskette

True dynamic storage East

one-step compiler,
Advanced assembler interface 76 nk needed
Efficient compiler needs
only 85K diskette space

Maximum program
slze more than
200,000 lines

More
than 200
verbal error

messages

Separate
compilation of

auto-loading
external procedures

14 digit BCD
FLOATING POINT No limits on procedure
arithmetic size, nesting, or recursion

[ AN NN NN NNNNNENNENNN] (AN NN N NN NNNNNNN]
| need the 5%" diskette for CI Northstar (] Osborne I Apple-CP/M
[ Heath, Hard Sector (0 Heath, Soft Sector [ Superbrain.

I need the [J 8" SSSD diskette.

Name Address

City _ -
State. Zip. —

O Check DO C.OD. 0O MasterCard O VISA

(CA residents add sales tax. Add $6 for shipping outside North America.}

Card # Exp.

Signature_

*CP/M is a Digital Reserach TM. A 56K CP/M system is required.
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This is what the pros have said
about Perfect Writer:’

“Perfect Writer lives up to its name ... It would be my
choice for a word processor in my home”
John Ford, Infoworld

“The company is stamping a giant footprint in the
market with an aggressive advertising campaign—and
with a program t at delivers what the ads promise..
Perfect Writer will likely be the tool | use to construct
future documents’’

Dona Z. Meilach, Interface Age

“It does things I've seen nowhere else’’
James Fallows, Atlantic Monthly

“Capabilities like those in Wangwriter and other

Softalk

sophisticated systems.’

Perfect Perfect Perfect

) ™ - ™ ™
Writer Filer Calc
The revolutionary word The spelling checker The most powerful and The most powerful
processing program with program designed to easy-to-use file man- spreadsheet program
split-screen editing. work with Perfect Writer. agement and report- you can buy—up to

generator program fully seven spreadsheets in

integrated with Perfect memory at one time.

Writer. Fully integrated with
Perfect Writer.



This is how many orders
for Perfect Calc were received
before it was even released:

25,000"

Perfect Software’

The revolution in software.

The Perfect Software team is available For the dealer nearest you call
for: Apple with CPM, HP-125 and HP-87,
Heath/Zenith, IBM PC, North Star, 800'227'5488
Osborne, Sharp, Superbrain, Televideo, (in California 415 - 644-3001)
TRS Model 2 and 16, Vector, Xerox 820 1400 Shattuck Ave
and most 5% and 8" CPM and MSDOS. Berkeley, CA 94709
MICROHOUSE HAS JUST BECOME DEALER INQUIRIES INVITED
A MAJOR PERFECT DEALER/DISTRIBUTOR. Perfect Writer, Perfect Spelfer, Perfect Filer, Perfect
Calc and Perfect Software are trademarks of Perfect

. Software, Inc.
As of September 30, 1982. CP/M is a trademark of Digital Research.

Scheduled release November, 1982, MS is a trademark of MicroSoft Corp.



Letters

Logo Draws
Enthusiastic Responses

Congratulations on the August 1982
BYTE theme issue describing Logo, a most
interesting language and computer-based
learning environment.

Daniel Watt's excellent article, “Logo in
the Schools” (page 116), as well as others
in that issue, states that the Logo environ-
ment improves a student’s learning abili-
ty. But from the research presented in
BYTE, it is not clear that Logo, per se, is
really the panacea its enthusiastic spon-
sors claim it to be.

Many factors influence a student’s abili-
ty to learn and a teacher's ability to
evaluate student performance. Increased
training of the teachers, increased time
spent individually with students, greater
availability of modern equipment, spe-
cial-interest group meetings after school
and on weekends, and the special recogni-
tion that a child gets for being part of the
study may have had a greater impact than
that of Logo.

That the student knows that he or she is
participating in a study can skew the test
results tremendously. This problem was
demonstrated long ago in psychological
research and is known as the “"Hawthorne
effect.”

The Edinburgh study (page 117) showed
that the quantitative improvement in
mathematical skills was small, while the
teachers perceived the students to have
better reasoning abilities. In this case, it
appears that the outcome of the test was
influenced by what the teachers expected
to find.

If teachers think that Logo-based educa-
tion is good for the students, then they
will tend to find mostly positive results.
Nicknamed the “Rosenthal effect,” this
problem has also been called a self-ful-
filling prophecy.

The notion of a self-fulfilling prophecy
applies to students as well. Children
branded as “below average” often per-
form at a low level because they lack the
confidence to succeed. When they are spe-
cially selected for a research study, they
are labeled as someone unique. That
label, in turn, becomes a self-fulfilling
prophecy, giving them the impetus to suc-
ceed because someone expects them to.

The solution is to conduct a double-
blind experiment. The person who evalu-
ates student ability should have no knowl-
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edge whatsoever of the experimental con-
ditions applied to the student groups.

Education is a system with many sub-
parts; Logo is only one part of that system
and is merely the catalyst for all the other
factors. Logo solves the problems associ-
ated with the computer (e.g., Logo is
highly interactive and more user-friendly
than previous systems). But Logo research
projects seem to ignore all other influen-
tial forces.

When Logo systems go into the field,
will classes be small enough for individual
instruction? How many teachers will be
given additional instruction and training
in the use of Logo? Will funding be pro-
vided for teachers to supervise after-hours
special-interest groups? Will schools really
have enough machines to make Logo use
meaningful? (Even if Apple donates a
computer to every school, one computer
per school doesn't provide much machine
time for each student.)

Like the researchers, 1 also believe that
the use of Logo systems will have a posi-
tive effect on learning ability. But more
thorough research than that reviewed in
BYTE must be done before we Logo-ize all
of our schools.

Edward Mitchell, Software Development
Engineer

720-A Independence Ave.

Mountain View, CA 94040

1 read with interest the Logo articles in
the August BYTE. 1 would, however, like
to make two observations. First, the claim
that modern program-language designers
advocate the use of data typing in order to
(1) discourage the use of a single variable
for various purposes (see page 174 of
Brian Harvey's “Why Logo?”) and (2) to
simplify the work of a compiler (see page
88 of “Harold Abelson’s “A Beginner's
Guide to Logo”) are not quite accurate.

It is true that these goals can be attained
by typing variables and declaring all vari-
ables used; however, the major gain is
that the information required for a precise
understanding of a program from its text
is made available. A data type is a set of
values and a group of operations; a vari-
able is a named object declared to be of
some type. A variable can have as value
any element of the set of values of its
declared type, and the operations of that
type are the only ones that may be applied
to the variable. Thus, the declaration

l

var i: integer

in Pascal supplies the following informa-
tion: the program will be using a variable
named “i,” the values it may take on are in
the range —maxint to +maxint, and the
only operations that may be applied to “i"”
are the arithmetic, comparison, and eval-
uation operations defined for integers in
the Pascal-language definition. The gain is
less in automatic compiler checking than
in the increase of human understand-
ability of a program.

This brings up my second point about
Logo: it appears to be an excellent tool for
the sorts of exploratory learning for which
it was intended. In my opinion, however,
it is totally inadequate as a medium for
the development of certifiable product
software which efficiently uses the re-
sources of a machine to perform a com-
putational task. In particular, the system
does not lend itself to the development of
large software systems by a group of soft-
ware engineers; note that this is precisely
the situation in which complete accurate
information about the structure of the
software and its functional and perfor-
mance properties must be available to per-
sonnel other than the original developer. 1
suspect that Logo vendors would not
want to develop, modify, and maintain
the Logo processor software (interpreter,
editor, 1/0 routines, etc.) in Logo. The
development and maintenance of soft-
ware products should be an engineering
rather than an experimental enterprise;
Logo was designed for experimental
rather than engineering use.

Bill Wood
St. Louis Park, MN 55426

I would like to make a few comments
on Daniel Watt's article “Logo in the
Schools.” 1t only reinforces my belief that
schools are not the best place to educate
children.

Several points brought forth in Watt's
discussion of the Brookline Logo project
(page 120) deserve special emphasis. “The
surprising success of students with learn-
ing disabilities. . .” seems a contradiction.
One wonders if “learning disability” is not
an educator’s term to describe a teaching
inability. Information presented in a way
acceptable to each individual child will
virtually eliminate this national
epidemic—learning disability.
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PrintMate 150
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Letters

The Brookline project rejected stan-
dardized tests to measure the stated goal
“to observe and document what [the
children] actually learned.” To me, this
means that tests may be designed to evalu-
ate the system (e.g., an educator’s pre-
planned objectives) and not to determine
a child’s knowledge. One should think
about this very carefully.

Watt said that a “limitation of the proj-
ect was that it required an extremely sen-
sitive and knowledgeable teacher, with a
great deal of time to consider the needs of
each student.” To me, this is the ultimate
limitation of all schools.

A final comment directed at Watt's con-
clusion. He said that “teachers need to
understand the value of exploratory learn-
ing and student interaction.” It seems to
me that professional educators have been
promoting just the opposite because, with
student/teacher ratios of 30 and more,
rigid discipline is mandatory. Watt should
have said that “teachers need to unlearn
their own training to limit individuality
and interstudent communications.” Para-
phrasing the Computer in the Schools
project coordinator, maybe practicing this
will “turn kids on” and provide further
“striking changes in kids’ relationships to
schools and learning.”

Please continue the efforts to present a
wide variety of information in BYTE so
that those of us who choose to educate
our children at home may learn. I found
the August issue particularly supportive
of my endeavor.

James O. Mayor
26824 Howard Chapel Dr.
Damascus, MD 20872

I agree with Mr. Mayor that many of
the points raised in my article, "Logo in
the Schools,” could be taken as criticism
of prevailing classroom practices. I am
delighted that he found the August issue
helpful in supporting his decision to
educate his children at home. On the
other hand, millions of children who are
in schools are also entitled to experience
the kinds of benefits that a Logo learning
experience can offer. I believe that Logo
can help schools broaden and deepen the
kinds of learning experiences that they of-
fer and that our schools will be more like-
ly to do so if the issues highlighted by Mr.
Mayor are clearly faced and understood
by educators who choose to use Logo in
their classrooms. . . . D. W.
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What a pleasure it was to devour the
August 1982 BYTE from cover to coverl!
Logo is becoming a significant part of our
“computer culture,” and BYTE's outstand-
ing treatment of its many aspects and
levels of subtlety certainly affirms that
fact. I especially appreciated the articles
by Daniel Watt (“Logo in the Schools,”
page 116) and Cynthia Solomon (“In-
troducing Logo to Children,” page 196).
From these articles, the average reader can
get an excellent overview of the tremen-
dous practical potential for Logo in our
classrooms.

The National Logo Exchange, a news-
letter for Logo teachers, is dedicated to
facilitating the exchange of successful
Logo teaching tips, techniques, and
strategies among teachers using Logo in
their classrooms. As editor, I applaud
BYTE's efforts to educate the general
public to Logo, and I look forward to the
effects of the August issue being felt in
many school board meetings across the
country.

Again, thank you for the efforts on
behalf of Logo. The children of today will
benefit from the August BYTE for many
years.

Tom Lough, Editor

The National Logo Exchange
POB 5341

Charlottesville, VA 22905

Excellent edition—August 1982. The ar-
ticles on Logo were very good. As an edu-
cator who has been using Logo for several
months with children of a variety of ages
(2nd to 10th grades) and with a variety of
results, I thoroughly enjoyed the issue (I
wanted to write to compliment BYTE
even before | finished the last article).

I would also like to comment on Chris

‘Morgan’s editorial “Keeping Our Tech-

nological "Edge.” While 1 echo Mr.
Morgan’s thoughts about providing a
greater chance for children to learn com-
puting skills by making hardware avail-
able through tax breaks, I would like to
point out what many consider a more
serious problem: the dramatic shortage of
qualified teachers of math and science.
The reason for this shortage is clear:
salary. A beginning programmer earns
more than one and a half times the salary
of a beginning teacher. Further, there is
little job security in teaching. The Na-
tional Science Teachers Association found

that 50.2% of the teachers assigned to
math and science classes last year had in-
adequate backgrounds. And the problem
is getting worse. A recent article in the
New York Times pointed out that during
the last decade production of secondary
school teachers has declined 78% in math
and 64% in science.

Although numerous solutions have
been proposed, including getting industry
involved on various levels, the main
thrust will have to come from a commit-
ment to education on a national basis. We
are dangerously close to falling behind
Japan, West Germany, and the Soviet
Union in technological fields, and we will
certainly fall behind if we continue to
follow this path of cutting back for today
and sacrificing our future.

Again, I applaud BYTE on the August
issue and for its awareness of the prob-
lems that are evolving.

John Reynolds, Computer Coordinator
Lenox School

170 East 70th St.

New York, NY 10021

More on Logo

I have just returned from buying two
additional copies of the special Logo issue
of BYTE. These will remain our refer-
ences, as have some other issues of BYTE.

BYTE's consulting editor, Phil Lem-
mons, concluded his “Logo Update” by
citing the lack of hardware to teach Logo
(page 334). In the YPLA (Young People’s
Logo Association) we have faced that
problem by devising methods of teaching
turtle geometry off the computer. Most
certainly we don’t ignore the computer.
Rather, we take the geometric concepts
carried out on the screen and place them
into real-life situations with which young
people can very easily relate. Thus, when
they get their turn at the keyboard, they
can use that precious time to better advan-
tage.

Our program is quite simple. We use
body geometry, arts and crafts projects,
graph paper, cut-outs made from screen-
dumped programs, worksheets, activities
with Big Trak, and other devices to help
provide a visual reference to the educa-
tional concepts presented by the turtle.

Also, Gregg Williams in his compara-
tive article on the implementations of
Logo overlooked what I have found to be
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From BASF comes a totally new
level of excellence in magnetic
media-the Qualimetric stan-
dard, a standard so advanced
that BASF FlexyDisks® are confi-
dently backed by the industry's
only lifetime warranty. The
Qualimetric standard is main-
tained without compromise
through every step of BASF
design, production, inspection,
and testing...reflecting an
unwavering BASF commitment
to media fidelity and durability.
Our FlexyDisk jacket, for
example, incorporates a unique
two-piece liner that not only
traps damaging debris away
from the media surface, but also
ensures precise media-to-head
alignment. The result—certified
100% error-free performance,
backed by BASF's exclus:ve q{gg
time warranty®

BASF
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personal computer

UCSD

p-System™IV.1

includes 8087

Network Consulting has added many

features that the professional pro-

grammer will find useful. These fea-
tures are not available from any other
sources.

* Hard disk support for Corvus, Tall
Grass Technology, Davong and
others

* 25% more floppy storage, without
adding or modifying hardware, re-
taining compatibility with standard
IBM diskettes

* 8087 Numeric Processing Unit in
creases speed of Floating Point
Operations 20-40 times.

= Up to 800K on each mini-diskette

* RAM disk support (a pseudo-floppy
volume that uses up to 512k RAM)

= 8086/87/88 macro assembler

* Extended memory support

» Adaptable system support avail-
able for adding custom 1/O drivers

» 8087 Native Code Generator allows
full use of 8087.

o A library of program moduies

» Disk write verification

Standard p-System features include:

« Standard /O redirection (including
command files)

» [ynamic program overlays

* Support for asynchronous processes
and concurrency primitives in Pascal

* Fast Pascal p-code compiler

*« Fast FORTRAN and Basic p-Code
compilers also available

* A powerful screen oriented editor

o A filer for handling both files and
volumes

* A Native Code Generator that pro-
cesses your Pascal, Fortran and
Basic programs to convert parts of
them to native machine code

e Dynamic runtime binding of
saparately compiled programs and
units

» Turtlegraphics for easy graphics
displays

» Print spooler for background printing

* Symbolic debugger

USCD p-SYSTEM from

Network Consulting
The only serious choice for business

TM The Regents of the University of California

£t e
- L %

A106 - 1093 W. Broadway
Vancouver, B.C.
Canada V6H 1E2

(604) 738-3500
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a very important undocumented TI Logo
command. (See “Logo for the Apple II,
the TI-99/4A, and ‘the TRS-80 Color
Computer,” page 230.) To the best of my
knowledge, Turtle News is the only
publication to fully describe the JOY1 and
JOY2 commands. These are extremely
useful for inputting numerical code to the
computer. .

I have enjoyed working with cerebral-
palsied patients using adapted joysticks as
the input devices. And the ease with
which Logo can be learned, coupled with
its efficiency as a general-purpose lan-
guage, make it very well suited for
teaching these people what can be done
with the computer.

Given the confidence quickly gained
through Logo, these people can, will, and
do gain the confidence to go on and learn
what they need to do to become produc-
tive citizens. All they need is someone to
show them that they can indeed do it.

Again, thanks for a marvelous issue. It
will become a most permanent and useful
part of our library.

James H. Muller, President
Young Peoples’ Logo Association
1208 Hillside Dr.

Richardson, TX 75081

Congratulations on the August issue
devoted to Logo. I can hardly imagine a
better job of covering both the language
and the culture. I have one complaint,
however, concerning Gregg Williams's
otherwise top-notch article comparing
four different versions of Logo. (See
"Logo for the Apple II, the TI-99/4A, and
the TRS-80 Color Computer,” page 230.)

His contrast between the relatively
black box, user-proof character of Apple
Logo and the relatively greater user access
to the Terrapin/Krell version is right on
the mark. But does it follow that "Apple
Logo is better for situations involving
nontechnical users and. . .Terrapin Logo
is oriented more toward the sophisticated
programmer’? [ suppose that depends on
one's image of the typical new user of
Logo.

For the past few months, I have been
giving workshops for educators interested
in learning about Logo. As a group, these
are overwhelmingly nontechnical users.
Nevertheless, given a choice between
Apple Logo and Terrapin Logo, they con-
sistently express a preference for the Ter-
rapin version (after overcoming some in-
itial bias in favor of the Apple name).

The single difference that most accounts
for this preference is one factor that
wasn't even mentioned explicitly in the ar-
ticle: what the user can do with pictures in
the two systems. Although it is possible to
get a printer copy of the graphics screen in
Apple Logo, one must “crash” Logo to do
so. In Terrapin/Krell Logo, the user may
save and read pictures from files that are
accessible not only from within Logo but
also within Apple DOS. As a result, for
example, one can create and save pictures
using public-domain Applesoft-based
utilities and then use them freely from in-
side Logo programs.

To a teacher just getting started with a
new language, this kind of compatibility
across systems has a powerful appeal. So
does a tutorial manual (from Terrapin)
that is both “geared for the novice” and
“does a very good job of introducing some
advanced Logo concepts.” Teachers also
appreciate the tutorial demonstration pro-
grams and the shape-editing utility from
MIT and the text-editing utilities from
Terrapin. By contrast, as Mr. Williams
states, “Apple Logo’s greatest strength is
its advanced programming commands.”
The applications for these commands are,
of course, over the heads of the teachers in
my introductory workshops.

Except for that, I could find nothing in
the whole issue that didn’t make sense to
me. Thanks for a superb job.

David Greene
3144 David Ave.
Palo Alto, CA 94303

Thanks for pointing out a difference
between the two systems that is obviously
important to a large body of users. When
I made those comments on Apple and Ter-
rapin Logo, I was thinking of Apple
Logo’s BURY and STARTUP:-file features
(for the benefit of nontechnical users, Ter-
rapin Logo doesn’t have these) and Ter-
rapin’s tracing and assembler features (to
be used by the advanced user; Apple Logo
doesn’t have these). But your evaluation is
equally valid—and I certainly won't argue
with experience gained in the field.
Thanks for writing. . . . G. W.

The August 1982 BYTE devoted to the
Logo language was very interesting, but
all the writers missed the existence of the
hidden (and dare I say subversive) mes-
sage “RESIST THE DRAFT,” which is to
be found on sector 8, track 8, of Apple
Logo. With this product going into so
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IBC MIDDI CADET™ ALTOS ™ ACS 8000-10

Maximum Users Q Maximum Users 4

Disk Storage 20 MB Disk Storage 10 MB

Memory 256 KB** Memory 208 KB

CPU Speed 6 MHz CPU Speed 4 MHz

Benchmark (eiapsed time) 1:44 Minutes* Benchmark Eapsed time) 5:03 Minutes*
| List Price $7495.00 List Price $§7995.00
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others using CP/M™ 2.2, MP/M™ | or OASIS™, you can transport your applications software to the
| MIDDI without modification. So why not take the benchmark test yourself.

| If you are an OEM, system integrator, multiple end user, or dealer for any of our competitors,
send a copy of your application program to IBC. We will run your software on the MIDDI without
modification and give you the elapsed time in minutes. You be the judge. If it really is faster
than your current hardware and it is, then you owe it to yourself and your customers to switch to
IBC.

So remember! When you want a heavyweight performer at a low price, contact: v'-v
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many of our schools, it seems that Apple
Computer is making an early start on
1984.

Dr. John S. Kallend

011 Life Sciences Building
Ilinois Institute of Technology
Chicago, IL 60616

Everyone Can Know
the Real Chips

As Steve Ciarcia pointed out in his arti-
cle “Everyone Can Know the Real Time,”
National Semiconductor’s MMS58167A
real-time clock chip greatly simplifies the
implementation of a time-of-day clock.
(See the May 1982 BYTE, page 34.) How-
ever, the chip is manufactured using an
extremely slow CMOS (complementary
metal-oxide semiconductor) process that
can cause designers some unforeseen
problems. Most notably, chip access can
take up to 1 microsecond, necessitating
the use, in some systems, of the ready line
(RDY/pin 4) to force the processor into

extra wait states until data is valid.
On the positive side, while the manu-

facturer seems to indicate that interrupts |

faster than 10 Hz are not possible, in fact
interrupts at speeds over 500 Hz can be
implemented. This involves using the
alarm-clock function and incrementing
the setting by values as small as 2 micro-
seconds after each interrupt in software.
Again, the slow CMOS process keeps the
user from programming faster interrupts
due to the long propagation delays in the
48-bit comparator. Within a year, Nation-
al plans to release a new version of the
chip using a higher-speed CMOS process
that should eliminate the access problem
and allow interrupts at rates up to 1 kHz.
The MMS58167A (and other chips by Mo-
torola and Oki) will certainly increase the
use of time-of-day clocks in small

systems.

Bob Rumer [
Beckman Instruments Inc.

200 South Kraemer W-172 {
Brea, CA 92621

A Reasonable Request

Can we please quit squabbling over
which operating system is the best, or at
least set up some ground rules for com-
parisons? | am very tired of the water-
melon versus kumquat comparisons of
Unix and CP/M that have been raging in
BYTE this year. (See “Unix Feedback,”
August 1982 BYTE, page 20.)

To begin with, there are many different
types of operating systems, including:

 single-user systems such as CP/M and
RT-11

e real-time systems such as RSX-11M

¢ timesharing systems such as Unix,
VMS, RSTS, and MP/M

It is a waste of time to fight over mem-
bers of different groups. The only thing
that really matters is if you are using an
operating system that is suited to the task
at hand. This can be illustrated quite well
with Digital Equipment Corporation’s
PDP series of computers. At least four
choices of operating systems are available

Circle 252 on inquiry card.

The Most Promising Duet
For An Orchesira.

- Our duet is perfect for a single user system.
The same duet performs even better in a multi-user orchestra.

MCM x 80:
$-100 Single Board
Computer m Single
or multi processor
capability m Pro-
grammable master
or slave selection
® Redundant pro-
cessor manipulation
@ 4MHz Z80A or
6MHz Z808 CPU m

64K RAM and 2K EPROM with monitor

® 2 serial, 2 parallel, 4 timer
ports m Bi-directional inter-
processor channel ®m Dual

Multi-layer PCB construction. §

$495.

DCM % 80: $-100 Disk Controller
Module m 8” and/or 5%" floppy disk

controller m SASI (ANSI, SCSI) hard disk
host adapter m Single and double density,
single and double side m Software
implementation on CP/M!'
2.2 and TurboDOS?

' TM of Digital Research, Inc.
? TM of Sottware 2000, Inc.

$345.

JC SYSTEMS
1075 Hiawatha Ct.
Fremont, CA 94538
(415) 657-4215
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Transfers any file

Increase VisiCalc and Wordstar power by transterring
files from the Apple Il to the IBM Personal Computer—with
no retyping and no errors!

CONNECT Apples to I1BMs, Apples to Apples, or IBMs to
I1BMs. Transfer information from any file thousands of miles—
in minutes.

UPGRADE your 64K Apple VisiCalc to 256K IBM VisiCalc
power. Your worksheets can be larger.

INCREASE your Apple Wordstar 130K floppy
capacity to IBM DOS Wordstar 320K floppy
capacity. Over twice the space on disk.

CONTROL communication from either side in either
direction with Master/Slave operation.

COMMUNICATE with people using the Electronic
Mail mode. The Apple-IBM Connection can be
used to send messages to Apples or IBMs.

Designed for the non-technical user, the Apple-
IBM Connection comes with a disk for the Apple
and a disk for the IBM. Connect the two computers
with a cable or a telephone modem and insert
the disks.

AVAILABLE
TODAY!

12 NEW ENGLAND EXECUTIVE PARK

Apple Is a rademark of Apple Computer Company. IBM Is a
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SOFTWARE CORP

back and forth!

Turn on the computers and the software does all the work,
asking you for the name of the file being ttansferred, the
transfer speed, and the type of connection you are using.
Less than one minute after powering up, the transfer starts.
The software checks to make sure that no errors occur during
transmission.

Alpha Products for the IBM Personal Computer

All Alpha products come with spoken instructions.
> Alpha Software—professional, innovative,
and easy to use.

Data Base Manager Type Faces
Question  Mailing List

Call us for participating Computerlands and
other dealers at (617) 229-2924.

REQUIREMENTS

Apple li—1 Disk, 64K Memory. D.C. Hayes Micro-
modem Il or Mountain Hardware CPS Card.

IBM RC.—1 Disk, 96K (Compiled Version) or
64K (BASIC Version). Any RS-232 Card.
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$195.00

trademark of International Business Machines Corp.

VisiCalc is a trademark ot VisiCorp. Wordstar is a trademark of MicroPro Corp.
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PRINTER
INTERFACE

Free Your Computer from the
Mundane Task of Printing

COMIT LN
- -

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

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

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

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

SooperSpooler features include:

e 6K Memory (62K optional)

» Buffer Status Readout

# Space Compression

# Pagination

# Single Sheets

& Headers and Page Numbering

# Indentation on Carryover Lines

= Self Test Routine

# Features also Software Controllable
# Plugs into Most Computer Systems
#+ [6K Parallel 1O Unit—$349.00!

# Serial 1/O Option—$95.00

* 46K Memory Option—$159.00

™
SooperSpooler by Compulink—
The missing link that gives your
microcomputer mainframe printing.

COMPULINK

CORPDRATION

1840 Industrial Circle
Longmont, CO 80501 (303) 651-2014

Send for brochure

Dealer inquiries welcome
Call for information: 800-525-6705
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for it: RT-11, RSX-11M, RSTS, and Unix.
For various tasks and under different con-
ditions, any one may be the better choice.
On a single machine, I have, at various
times, used RT-11 to run diagnostics,
RSX-11IM to run a statistical package that
required it, and Unix for all in-house daily
processing. If I ever encountered a pack-
age that ran under RSTS, I would be glad
to try to accommodate that system too.

As a matter of interest, my machine can
handle one user under RT-11, about four
under RSX-11M, and about ten under
Unix. Because CP/M is a near double of
RT-11 for 8-bit machines, the folly of
direct comparisons is obvious.

If you let them, operating systems can
become religions instead of tools to get
your job done. More than enough reli-
gious fanatics are battling in the world to-
day; we don't need a holy war over Unix
and CP/M. If you are happy with your
operating system, that is fine. But don't
blind yourself to the fact that some tasks
(perhaps even yours) might be much
easier to perform in another environment.
It is one thing to be locked into a system
because of a large investment in time and
money and quite another to use the fact
that you are locked in to promote anti-
quated and low-powered systems onto
new machines.

Tom Slezak, Computer Scientist

Bio-Medical Sciences Division

Lawrence Livermore National
Laboratory

POB 808 L-452

Livermore, CA 94550

Bug in FORTRAN-80
Goes Uncorrected

I have been putting Microsoft
FORTRAN-80 to quite heavy use for
more than four years and have been very
satisfied with its general performance.
Because Microsoft is regarded as a leader
in microcomputer software, one might ex-
pect it to have a reasonable approach to
handling bug reports. It does not, as the
following example illustrates.

About three years ago, a bug appeared
in FORTRAN-80 in which it failed to cor-
rectly repeat group format specifications.
(For those interested in the specifics,
FORTRAN-80 will not correctly perform
the READ on page 153 of Harry Katzan
Jr.'s FORTRAN 77 [New York: Van
Nostrand Reinhold, 1978]. The structure

is common to both ‘66 and ‘77 FOR-
TRAN.) I reported the bug at that time,
and Microsoft acknowledged its presence.
When I bought the next update, the bug
had not been fixed. I reported it again,
this time being assured that no one had
reported it before (I had reported it
previously, myself!). Again, when I
bought the next update, the bug was still
there.

After three years and several more
repeats of the above, I sent a certified let-
ter to the president of Microsoft that out-
lined my experience to him and asked him
for a clear statement of Microsoft’s inten-
tions. What I got was an endorsement of
the following: “Microsoft has no intention
of fixing the bug in FORTRAN-80 regard-
ing FORMAT re-use.”

Having been in the business for many
years, | can understand a certain degree of
aloofness when dealing with the user, but
Microsoft advertises FORTRAN-80 to be
in compliance with the “full ANSI Stan-
dard FORTRAN X3.9-1966 except the
COMPLEX data type.” It is not, and
Microsoft has known for some three years
now that it is not.

David Dunthorn

CF Systems

908 West Outer Dr.
Oak Ridge, TN 37830

IBM FORTRAN's
Quality Questioned

Caveat emptor: IBM Personal Com-

puter FORTRAN “ . . . is provided ‘as is’
without warranty of any kind . . . in-
cluding . . . implied warranties of mer-

chantability and fitness for a particular
purpose. The entire risk as to the quality
and performance of the program is with
you.” The quotation is from the IBM Pro-
gram License Agreement.

Why worry? The compiler was devel-
oped by Microsoft and is supported by
IBM. With names like that behind the
product, it must be pretty good . . . right?

Wrong. During my evaluation, I en-
countered one problem after another,
ranging from disappointing omissions to
outright bugs. In my opinion, this product
is fundamentally unusable.

I didn't expect it to be perfect. 1 have
worked with at least 15 different FOR-
TRAN compilers during my career, and
none of them has ever been perfect. But
consider what I found.




Strobe brings professional
computer graphics down to earth

Picture an Apple II Computer, an Apple Graphics Tablet or Symtec Light The system easily handles text for captions and titles and produces
Pen, a Strobe 100 Plotter, and Stoneware Graphics Processing Software.  large, decorative characters for special emphasis and clarity. The Strobe
With this new low-cost system, you can now create professional level 100 Plotter brings all this to your next meeting, your next presentation, or
graphics in an extraordinary variety of formats. your next class—directly on your choice of transparency film or paper.

Applications from CAD to pie charts Strobe, Inc.—Your Single Source
This powerful but easy-to-use system produces isometric drawings for Call or visit Strobe today to learn more about the capabilities of this
architectural renderings with the same high precision as it does engi- remarkable new system. In minutes you will see how professional-
neering drawings and personal artwork. The resulting multicolor, high-  level computer graphlcs have been brought down to earth at a very
resolution graphics have truly unlim- | 'I 1 e g L affordable price.
ited appll_catlons for al.‘Chl[CClS, engi- e e ) . Apple 11 and Apple Graphics Tablet are irademarks of Apple
neers, scientists, interior designers, art L 1 - 6o Computer, Inc. Stoneware Professional Graphics Processing
directors, teachers and al business fir - e e e
applications. i

Images can be accurately drawn to
scale, altered in proportion both verti-
cally and horizontally, and automatically
enlarged or reduced to scale. Portions
of the image may be modified or erased |
without starting over from scratch and ; : ‘ c
any portion may be enlarged 4 or 16 -' : i Strobe Inc.
times for greater detail and resolution. . . ol 897-5A Independence Avenue
Images may be rotated to any new posi- Mountain View, CA 94043

full 360 d lephone 415/969-5130
tionuptoa egrees. The S'I'I‘Obe Gl‘ﬂphlcs sys'em Telephone 415/969-513
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FFER ALLOWS YOU -
T0 ﬁrm AND PROCESS
SIMULTANEOUSLY.

FOR EPSC

You just dump your printing data is $159 in

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 rates up to 192.

own memory buffer, then takes oS ; :
y es are compatible with Epson
control of your printer. commands including Graftrax-80 MKROB“"ER FROM

It's that easy. and Graftrax-80+. PRACTKA[ "leimo

buffer suppo
handshaking &

THERE IS A MICROBUFFER When you think of how much
FOR ANY COM /PRINTER ALL OTHER COMPUTER/PRINTER time Microbufter will save,
COMBINATION. COMBINATIONS are served by the  can you afford to not have one?
in-line, stand-alone Microbuffers.
F ; , - i ; . PRACTICAL PERIPHERALS, INC.™
Microbuffers are available in (Pictured here, twice actual size.) 31245 LA BAYA DRIVE

Centronics-compatible parallel Both serial and parallel ver- WESTLAKE VILLAGE, CA 91362
or RS-232C serial versions. sions are expandable up to 256K.  (213) 991-8200 :
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What if you're having

to clean floppy
drive heads
too often?

Ask for SYNCOM diskettes,

with burnished Ectype’ coating and
dust-absorbing jacket liners.

As your floppy drive writes or
reads, a Syncom diskette is
working four ways to keep loose
particles and dust from causing
soft errors, dropouts.

Cleaning agents on the burnished
surface of the Ectype®coating
actually remove build-up from
the head, while lubricating it at
the same time.

A carbon additive drains away
static electricity before it can
attract dust or lint.

Strong binders hold the signal-
carrying oxides tightly within the
coating.

And the non-woven jacket liner,

more than just wiping the sur-
face, provides thousands of tiny
pockets to keep what it collects.

~L——» Liner collects and
"pockets” loose
particles

~~e Tightly bonded
milled ferrous
oxides

® Head-cleaning and
anti-static agents

To see which Syncom diskette
will replace the ones you're
using now, send for our free
“Flexi-Finder’* selection guide
and the name of the supplier
nearest you.

Syncom, Box 130,
Mitchell, SD 57301,
800-843-9862; 605-996-8200.

SYNCOM

Manufacturer of a full line of flexible media

Niu0n OF Schwan's Sutes [nterprses, in
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Suppose you declare a character vari-
able CHARACTER <64 LINE and then
READ into LINE with a simple "A" for-
mat. If you do not supply 64 characters of
input, the program terminates with fatal

g error number 1252: “Not enough input to
| satisfy [Olist. . .” This means you have to

type the trailing blanks when entering in-
put from the keyboard. It also means that
you can't write a program to read a text
file one line at a time. The 1/O package
does not provide the trailing blanks that
conventional compilers do.

Now suppose, to compensate for this
problem, you add error detection and re-
covery logic to your program using a
READ statement of the form
READ(+,10,ERR=50) LINE. The first
time you enter a line which is too short,
the program transfers to the specified er-

{ ror statement (50). However, the system

can't seem to forget that it detected an er-
ror, so every subsequent attempt to
READ results in an immediate transfer

| back to the error statement without

reading a thing!
Well, instead of using a formatted

| READ, how about using a “list directed”

(sometimes called “free format”) READ?
Sorry to say, that feature is not provided.
The IBM Personal Computer FORTRAN
conforms only to the Subset FORTRAN
77 standard, and the subset does not in-
clude list-directed 1/0O. Never mind the
fact that this is a personal computer lan-
guage that will most often be used interac-
tively . . . you still have to count your
spaces!

The ANSI (American National Stan-
dards Institute) standard for FORTRAN
notes that the subset language is intended
to make a minimum demand on storage
requirements, particularly during execu-
tion. Implementing only the subset sure
didn’t minimize the size of this version.
You have to have 128K bytes to run the
compiler. Even at that, it requires two
floppy disks to hold the compiler and a
third one to hold the linker and library.

Memory used during execution is just as
bad. A 12-line program with no arrays
that does nothing more than READ from
the keyboard and WRITE to the display
requires 32,655 bytes of memory. (For
comparison, I ran the same program on a
Digital Equipment Corporation
PDP-11/70 under RSTS/E and F77—a full
implementation of the language—and it
required only 18,048 bytes.) Add to this
the 12K bytes of DOS and you find that it
takes more than 44K of memory to run a
trivial program. The executable file on



THE BEST PRICED
256K RAM CARD
ONLY HAS 64K.
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BUT YOU CAN GET
ANOTHER 192K
ANY TIME.

Apparat’s RAM card,
priced at $149, is the most
economical way to add
memory to your IBM PC today.
And have the ability to add-on
tomorrow.

The RAM card, with
sockets for up to 256K bytes
of RAM, and parity, gives you
an additional 64K of RAM for
your IBM for a total of 128K.
As the price of RAM chips
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comes down
further or your
needs go up,
you can add to it easily.
Additional RAM is available
today at $79 per 64K
increments if you need it now.
If not, wait and buy it in the
future. Either way, your RAM
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card is fully warranted for
1 year. Add Apparat's
COMBO card to the RAM
card and get three
additional functions;
parallel printer, RS232
async communications and
clock calendar for only $199.
Apparat’s 64K RAM card
gives you memory and
economy. To order yours,
write Apparat, Inc., 4401
S. Tamarac Parkway, Denver,
Colorado 80237,
303/741-1778. Or to speed up
your order, call us toll free at

800/525-7674

IBM PC is a trademark of IBM
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disk (which you must create) is 35,200
bytes long—more than 20 percent of the
capacity of a single-sided disk.

The memory usage is due to a large (ap-
parently monolithic) run-time library. So
what do you get with the library? It's hard
to tell: the library’s contents are not
documented. It appears that you get stan-
dard FORTRAN intrinsic functions and
170 support and nothing else. No mention
is made of the library routines to get the
date or time, or to control cursor position
and video attributes such as color and in-
tensity; you have to write your own in as-
sembly language. And no tools are pro-
vided for library maintenance. For exam-
ple, there is no way to build a single
library consisting of both FORTRAN and
assembly-language subroutines.

What about speed? This is a compiler
that produces machine language that is
optimized for the 8088 processor. If you
avoid the use of library subroutines, you
can achieve speeds up to 4 times faster
than a similar program using interpreted
BASIC. But the mathematical library is
terribly slow. A program that sums the

square roots of the numbers from 1 to
1000 takes 38 seconds using this FOR-
TRAN; the same process using interpreted
BASIC takes only 11 seconds! Incredible
. . . the people who wrote the FORTRAN
math library apparently didn’t take ad-
vantage of the much faster routines
already in read-only memory for BASIC.

The list goes on, but you should see the
light by now. My advice to anyone con-
sidering the purchase of a FORTRAN
compiler for the IBM Personal Computer
is simple: don’t buy version 1.00 of this
product.

T. M. Putnam
157 Ivy Hill Dr.
West Lafayette, IN 47906

User’'s Column Fan

Like Karim Alim, we too have enjoyed
Jerry Pournelle’s User's Column. (See
“What's the Story, Jerry?”, August 1982
BYTE, page 30.) Perhaps because we also
read Dr. Pournelle’s science fiction, we

FEATURES

o Typewriter operatlon with nothing to disconnect ® 10. 12 or 15 characters per
inch switch selectable e Portable with carrving case e Eniire interface mounted
internally in thie Olivetti Praxis 30 typewriter @ Underlining e Cables available for
most computers @ Service from Olivetti (iealers ® Centronics compaiible parallel
input @ Bulit in self test ® Cartricdige ribbon e 2nd keyboard switch selectable.

(607) 272-1132

DAISY WHEEL
PRINTER

$795

plus shipping
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are not surprised to learn that he is on
speaking terms with Arthur C. Clarke,
Larry Niven, and Isaac Asimov. In any
field, top professionals tend to know each
other.

Jerry Pournelle uses his equipment pro-
fessionally. Therefore, he can justify own-
ing more of it than I can. Because of this,
and because he knows people in the field,
he can risk trying it out sooner than [ can.
Good. When I am ready to buy more
equipment, [ will review his experiences.
And if in the meantime, he’s told Bill
Godbout his troubles, what I get may be
all the better.

As a result of Jerry's reviews, we have
picked up Ashton-Tate’s dBase Il and
QOasis Systems’ The Word and have been
very pleased with them. If Jerry has writ-
ten software that scratches an itch we
share with him, we are willing to pay him
for it.

We also had a systems engineer guide us
in our selection of components for our
system. The result is an S-100 system that
has run for nearly two years with a
minimum of problems. The engineer has
been working with Compupro equipment
for some time now. He says that the God-
bout people have been most responsive to
his questions and complaints. In fact, he
would love to upgrade our system with all
Godbout boards.

Maybe very few people can duplicate
all of what Jerry Pournelle is doing with
computers, but there are a lot of us who
aspire to some of it.

Laura H. Wise
611 Fourth Place SW
Washington, DC 20024

Seeing Double

The August 1982 BYTE illustrated the
latest application for publishers: the "Ar-
ticle Generator.” What a delightful sense
of irony BYTE has, using it to generate
identical articles on the subject of pro-
gram generators in both BYTE (see
George Stewart's “Program Generator,”
page 38) and the September issue of
Popular Computing (see page 112).

Charles H. Porter
14226 95th Ave. NE
Bothell, WA 98011

Several readers, Mr. Porter included
wrote to complain about our simultan-
eous publication of George Stewart’s arti-



When we unveiled our CompuStar™
multi-user terminal system just over a
year ago, we thought we had created the
most powerful, lowest-priced multi-user
computer we would ever manufacture.
We were wrong. Today, we've made
our best even better!

Our newly redesigned CompuStar™
boasts the same performance statistics
that made its predecessor such an over-
night success, plus a host of exciting new
features. CompuStar users now get the
added benefits of dual character set ca-
pability, an expanded library of visual
attnbutes including reverse video, un-
derlining and below-the-line descenders,
an enhanced disk operating system and
Microsoft BASIC — all at no extra cost!
And single-user systems now start at as
little as $2995.

There are four types of CompuStar™
workstations (called Video Processing
Units or VPU’s) that can be connected
into a variety of central disk systems
with 10 to 96 megabytes of multi-user
storage.

Mictonatt s 3 teademark of Mictosolt Conperation,

The Best Mdé ‘Betrf

Up to 255 VPU'’s can be tied together
to form a massive multi-user network.
Or, you can start with only a single VPU
and easily expand your system as your
processing needs become more sophis-
ticated. But whether you start with one
or one-hundred VPU'’s, you'll probably
never outgrow your CompuStar. Un-
like other systems, you configure the
CompuStar the way you want
it . . . connecting any combination of
VPU'’s in a “daisy chain” fashion into the
central disk system. And since each
VPU has its own twin Z80 processors,
its own CP/M* operating system and a
full 64K of internal memory, (not to
mention disk capacities of up to 1%
million bytes), overall system response
time remains unbelievably fast! And that’s
a claim most of the other multi-user
vendors just can’t make.

Inside our new CompuStar you'll find
a level of design sophistication that’s
destined to establish a new standard
for the industry. A series of easy-to-
service modular components has been

"Rewstered tradeimark of Digital Rescarch.

uStar’s 255-User Controller
n with a 96MB Disk Storage System.

A
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engineered to yield the most impressive
reliability figures we've ever seen. But
CompuStar users are not only thrilled
with our system's performance (and the
miserly few dollars they spent to get it),
they also have the peace of mind of
knowing that Intertec’s comprehensive
customer protection and field service
programs will insure their total after-the-
sale satisfaction.

For more information on what just
may be the last multi-user microcompu-
ter you'll ever ( have to) buy, ask
your dealer today about our all new
CompuStar™ system. Or, contact us at
the number and address below. We'll
gladly explain how we’ve made our
best . . . even better!

INTERTEC

—||CDATA

SYJEMS.

2300 Broad River Rd. Columbia, SC 29210
(803) 798-9100 TWX: 810-666-2115
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Rana’s disk drive was
twice as good as Apple’s
with one head.
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Now we have two.




We added another head
so you won’t have to buy another disk.

That's the beauty of a double sided head. A
floppy disk which allows you to read and write on
both sides. For more storage, for more information,

for keeping larger records,
and for improved perfor-
mance of your system.
That's what our new Elite
2 [= Twoand Elite Three offers.
Rana's double sided heads give Apple
Il supenior disk performance power
than second generation personal com-
puters such as IBM's.

It's the first double headed
Apple® compatible disk
drive in the industry. And of
course, the technology is
from Rana. We're the com-
pany who gave you 163K
bytes of storage with our Elite One, a 14% increase
over Apple's. And now with our high tech double
sided heads, our Elite Two and Three offers you two
to four times more storage than Apple's. That's
really taking a byte out of the competition.

We put our heads together
to give you a superior disk drive.

We designed the Elite Three to give you near
hard disk capacity, with all the advantages of a
minifloppy system. The double sided head oper-
ates on 80 tracks per side, giving you a capacity of
652K bytes. It would take 42 Apples to give you
that. And cost you three times our Elite Three's
reasonable $849 pricetag.

It takes 4"z Apples to equal the capacity
of our superior Elite Three.
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The Elite Two offers an impressive 326K bytes
and 40 tracks on each side. This drive is making a
real hit with users who need extra storage, but
don't require top-of-the-line capacity. Costwise, it
takes 2¥2 Apple drives to equal the performance of
our Elite Two. And twice as many diskettes. Leave it
to Rana to produce the most cost efficient disk
drive in the world.

We’ve always had the guts to be a leader.

Our double sided head may be an industry
first for Apple computers, but nobody was surprised.

® Apple s a registered irademark of Apple Computer. Inc.

They've come to expect it from us. Because Rana
has always been a leader. We were the first
with a write protect feature, increased capacity,

/

Your word processor slores 5 times as many pages of lext on an Elite Three
diskette as |he cost inefiective Apple.

and accurate head positioning. A first with attrac-
tive styling, faster access time, and the conve-
nience of storing a lot more pages on far fewer
diskettes. We were first to bring high technology to
a higher level of quality.

So ask for an Elite One, Two, or Three.
Because when it comes to disk drives, nobody
uses their head like Rana.

RanaSystems

20620 South Leapwood Avenue, Carson. CA 90746 213-538-2353. For dealer information call
toll free: 1-800-421-2207. In California only call: 1-800-262-1221. Source Number: TCT-654

Circie 401 on inquiry card.

Available at all participating Computerland stores and other fine computer dealers.
See us at Ihe Comdex Show. Booth 685.



If you use a Word
Processor, you need

GRAMMATIK
Beyond Spelling Checking

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

Read what the experts say:

“The perfect complement to a
spelling checker.”

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

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

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

DOona 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 locai dealer.
Specify your computer system
configuration when ordering!
Visa, Mastercard accepted,

Random House is a regisiered trademark of Random
House, Inc. Other registered trademarks: CP/M: Digital
Research -- TRS-80: Tandy Corp. -- IBM: IBM --

Pr . G ik: Aspen S e Co.

Aspen Software Co.

P.O. Box 339-B Tijeras, NM 87059
[ (505) 281-1634
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cle, “"Program Generators” in BYTE and
Popular Computing. /It was done inten-
tionally. We reprinted the article in
Popular Computing because George had
done such an excellent job of reporting on
program generators that we wanted to get
the word out to Popular Computing’s
readers, too. . .. C. M.

The Power of Print
Strikes Again

The July 1982 BYTE contained an ex-
cellent review of Joseph Weizenbaum'’s
book Computer Power and Human
Reason (page 402).

More than three years ago, I saw this
book in a store and passed it by after
looking at a few pages. But Nancy Robert-
son’s review prompted me to buy it and
read it from cover to cover. I learned a
lot.

Mr. Weizenbaum has put wisdom and
knowledge together in a field where hype
and pseudoscience dominate. If the
editors of BYTE could do an entire issue
on this book, it would be a great public
service.

John B. Palmer
POB 23
Boonville, CA 95415

Setting the Record Straight

We were dismayed by the inaccuracies
contained in an advertisement that ap-
peared in the August 1982 BYTE and by
the false impressions it may have left
among readers. The advertised product
was I-Protect, a shield which purports to
protect VDT (video-display terminal)
operators from “the equivalent of a chest
X-ray every 12 days.” To support the er-
roneous claim that VDT operators are ex-
posed to significant X-ray emissions, and
thus need such protection, the advertise-
ment misinterprets VDT radiation studies
that were performed by the FDA (Food
and Drug Administration) and NIOSH
(National Institute for Occupational Safe-
ty and Health).

For the sake of readers who may have
been misled by the advertisement, let us
set the record straight.

Measurements performed under normal
VDT operating conditions by the FDA
and NIOSH have never shown X-ray
emissions significantly above the natural

background radiation to which we are all

exposed. In order for our laboratories to
produce any higher levels of X-radiation,
they had to resort to extreme conditions,
including maximum misadjustments of
both user and service controls, excessive
line voltages, and intentionally induced
component failure—conditions which in
some cases led to illegible video displays
and permanent damage to the units.

Based on our measurements of ionizing
and nonionizing radiation, we do not be-
lieve that VDTs should pose a radiation
risk to those who operate them. We are
concerned that people who read the
I-Protect advertisement may have been
led to believe otherwise.

John C. Villforth, Director

Bureau of Radiological Health
Department of Health & Human Services
Food and Drug Administration
Rockville, MD 20857

Pournelle Taken to Task

In Jerry Pournelle’s July 1982 BYTE -
User's Column, he discusses what he
terms overpriced documentation. (See
"Ada, MINCE, CP/M Utilities, Over-
priced Documentation, and Analiza IL,”
page 290.) It is common knowledge that
most of the hardware and software docu-
mentation allied to currently available
microcomputer products is of a depress-
ingly low standard. Few suppliers seem to
appreciate that the majority of end-users
have nowhere near enough knowledge to
make immediate and confident use of
their hard-copy guides and manuals. It is
unfortunate that documentation con-
tinues to be viewed by many machine and
program producers as an evil necessity,
and one can only hope that an increasing-
ly competitive marketplace will result in
higher overall standards.

However, | must take Jerry Pournelle to
task over his comments on the cost of
documentation. Actual printing costs
comprise a very small proportion of the
total cost of writing, editing, typesetting,
reproducing, packaging, and distributing
hard-copy publications. Assuming that
the cost of employing qualified staff to
write technical copy together with the ap-
propriate overheads is included in the
price of the software (and this is not
always the case), the following considera-
tions pertain:

1. Processing an order. This includes
postage, packing, subsequent dispatch,
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Check the Specs.. ..
® Basic 64 K byte RAM memory upward expandable ® 16 Color graphic display 40 x 48 or 40 x 40 with 4 text lines.
in 256 K byte cards to @ maximum of four cards e 6 Color graphic display 280 x 192 or 280 x 160 with 4 text lines.
giving 1 M byte potential. o Full-feature detached keyboard with 65 keys and cursor steering.
® 6502 Central microprocessor. e Seven Apple'™ compatible slots for plug-in peripherals.
® 16 K byte ROM memory. o Additional slot for color generation card, or programmable CTR
o EPROM-resident software. control card or light pen interface card or 80 char. x 24 line
e Composite B/W video output. generation card.
o Optional board generator for PAL, NTSC or RGB color signal. e Double 5V inch floppy disk drives, optional.
® 40 col. x 24 line character display in B/W or color system. o Cassette and utility strobe output.

e B/W graphic display 280 x 192 or 280 x 160 with 4 text lines. ® 4 Annunciator outputs.

*The AVT-2 has a basic 64 K memory compared to 48 K of standard Apple II'™,
To find out how much cheaper the AVT-2 is, write or telex for a personal quote: AVT Trading A.G.,
Chamerstrasse 50, CH 6300 Zug, Switzerland. Telex 865267 GSAG.

Apple and Apple Il are trademarks of Apple Computer Inc. Circle 52 on inquiry card.
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ERG/68000
MINI-SYSTEMS

O Full IEEE 696/S100
compatibility

HARDWARE OPTIONS

[J 8MHz or 10 MHz 68000 CPU

(J Memory Management

J Multiple Port Intelligent 1/O

[J 64K STATIC RAM (70 nsec)

[0 256K Dynamic RAM, with full
parity (150 nsec)

[0 8” D/ID, DI/S fioppy disk drives

[J 5MB-32MB hard disk drives

O Fuil DMA host adaptor

(] 20MB tape streamer

[ 10 to 20 siot backplane

[0 30 amp power supply

SOFTWARE OPTIONS

[J 68KFORTH' systems language
with MACRO assembler and
META compiler

[0 Fast Floating Point package

Motorola’s MACSBUG

[] IDRIS? operating system with
C, PASCAL, FORTRAN 77,
68K-BASIC' compilers

0 CPIM—68K® OIS with C,
Assembiler, 68K-BASIC

Trademark 'ERG, Inc.

|

2Whitesmiths
30 day delivery
with valid Purchase Order

3Digital Research

OEM prices available
For CPU, Integrated Card Sets
or Systems.

o
s
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NN
Empirical Research Group, Inc.
P.O. Box 1176

Milton, WA 98354
206-631-4855
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and, possibly, the preparation of an in-
voice, for which a realistic commercial
charge would be between $5 and $20.

2. Stocking and storing. To avoid delays
in servicing an order, a busy organiza-
tion will have to print a substantial
number of documents and store them
at some cost.

3. Revision and amendment. The nature
of products related to computing im-
plies frequent changes due to im-
provements, modifications, and cor-
rections. Thus, stocks of documenta-
tion will have to be scrapped periodi-
cally. Typesetting is not often used for
reasons of speed; it is far quicker to
modify hard copy using a word-pro-
cessor that can look very professional
when litho-printed.

Let us hope that the technology in
which we are so interested and which
causes us to read BYTE will overcome,
through the advent of inexpensive digital
typesetters, laser and ink-jet printing,
FAX, and high-speed communications,
some of these practical difficulties. Let us
hope that the suppliers improve their
communications!

C. ]J. Clifton, Head, Computer Products
Design Engineering Software Centre
Engineering Sciences Data Unit Ltd.
251-259 Regent St.

London, W1R 7AD, England

Something Went Wrong

Jerry Pournelle’s July 1982 BYTE User's
Column contained two errors with regard
to Digital Research products that I would
like to correct. (“See Ada, MINCE, CP/M
Utilities, Overpriced Documentation, and
Analiza II,” page 290.)

The article listed two different prices for
Digital Research’s symbolic instruction
debugger SID: $195 and $295. Mr.
Pournelle later commented that although
it was an excellent product, the price was
a bit high. The actual price of SID is only
$75.

The article also listed CP/M at $180,
when the actual price is $150.

Also, our Japanese representatives,
Microsoftware Associates, have notified
us that BYTE listed its old address,
telephone, and Telex numbers in a recent
article. The new location, telephone, and
Telex number are:

Microsoftware Associates

6th Floor A. Y. Building

3-2-2, Kitaayama, Minato-Ku
Tokyo 107, Japan

tel: 03-497-0381

Telex: 2427080

Patricia Lucas, Public Relations Manager
Digital Research

POB 579

Pacific Grove, CA 93950

A Satisfled Customer

About a year and a half ago, I first
entered a personal computer store. | was
ignorant of and mystified by the very
word computer. | was intimidated by the
seemingly nebulous array of the various
brands of microcomputers, peripherals,
and software.

But for previously having acquired
shrewdness in the marketplace the hard
way, | would have been easy prey for less
scrupulous dealers and sales personnel.
But I knew that I did not know enough to
even begin to make intelligent choices
about what, for me, is a major purchase—
one with which I must live for a long, long
time.

I approached the marketplace eager to
learn everything I could about microcom-
puters. I avidly read various literature and
BYTE magazine. 1 availed myself of the
University of Minnesota’s public service
Microcomputer Helpline (call (612) DR
MICRO). And 1 sought considerable clari-
fication from numerous dealers.

In the marketplace, however, 1 ex-
perienced a number of possibly manipula-
tive ploys: I was misled with incomplete
information, [ was intentionally misad-
vised, and (because I did not present the
instant sale), perhaps the most irksome to
me, | frequently experienced the cold
shoulder from impatient or greedy sales
personnel.

The manager and staff of only one com-
puter store showed me the consistent pa-
tience and constant willingness to take the
time to help educate me. They never mis-
advised me, nor have I ever felt manipu-
lated by them. They have been customer-
friendly even if this meant foregoing the
sale of any item if a competitor's product
was in my best interest. These days, that
kind of ethics means more to me than
money.

Perhaps, as was at issue in BYTE maga-
zine several months ago, Computerland
does ask somewhat more for products
than some, especially mail-order competi-
tion. But if my very rewarding association



A Complete Graphics
Depa rfrent For Just S1995
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Redlize day-in and day-out solid performance from errors, as when attempting to place a pen in an £
a quiet and capable desktop plotter. It's true. For only dready occupied stall. Q
S1995" the Houston Instrument HIPLOT™ DMP-29 wil And it's smart. An extensive set of firmware routines =
provide you with world-class multi-color hard copy makes life easier for the user. A small sampling of the
graphics, and deliver a level of quality and perfor- built-in talent inherent in the DMP-29 includes
mance that you would expect in a plotfter costing character generation, circle, arc and elipse synthesis,
three times as much. line type variations, viewport/windowing, clipping

It's a hard worker. The DMP-29 goes about its job and scaling.
with amazing speed and precision. Unbeatable resolu- For more information on the hard working, friendly
tion and repeatability are yours in both 8%2" x 1" and and smart DMP-29 plotter, contact Houston Instrument,
1" x 17" formats, and 8-pen capability assures you of PO. Box 15720, Austin, Texas 78761. (512) 835-O900. For
fast attention-free flexibility when multi-color output is rush literature requests, outside Texas call toll free
required. High pen speed combined with an ad- 1-800-531-5205. In Europe, contact Houston Instrument,
dressable resolution of O.001" assures fast, accurate Rochesterlaan 6, 8240 Gistel, Belgium. Telephone
and stepless traces. 059/27-74-45,

It's friendly. You can call 21 different functions directly
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* U.S. Domestic price only
™ Yrademark of Houston Instrument

Circle 60 for literature.
Circle 61 to have representative call. 4PO0OS
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ITS AMIRACLE!

TRS-80 Mod | and It
hardware

16K RAM upgrade
External Disk Drives
inc. p.s. & enclosure**

$13.50

40tk 1 side $215.00
40tk 2 sides $295.00
80tk 2 sides $425.00

Signal extender cable

for ext. drive $12.50
2 drive expansion

cable (Mod 1 or i) $20.00
4 drive expansion

cable (Mod 1) $25.00
Bare Drives—

40tk 1 side $180.00
40tk 2 sides $245.00

Drive Service Manuals $25.00
Single drive p.s.

& enclosure $49.95
Hard Disk (Winchester)

for Mod |, LNW—

Includes DOSPLUS 4.0

6.3 meg $1649.00
9.6 meg $1849.00
19 meg $2449.00
2 x 6.3 meg $2449.00
2 x 9.6 meg $2849.00
2 x 19 meg $3949.00

Hard Disk 6.3 + 40tk
floppy combination $1995.00

Percom Doubler—  $149.00
Data Separator— $27.00
LNW products
TRS-80 Mod Il
16K L I Basic $899.00
16K upgrade $13.50
48K—1 disk $1349.00
48K —2 disk $1549.00
2 sided disk
upgrade $70.00 ea

VR RS232C—upgrade $70.00
Direct Connect 300 baud
modem upgrade $275.00
Hard Disk for Mod IlI—iBM-PC

6.3 meg $1599.00
9.6 meg $1799.00
19 0 meg $2399.00
2x63 $2399.00
2x9.6 $2799.00
2x190 $3899.00

Coming Soon—Internal
Hard Disk for Mod Il
Floppy Disk Il kits for
Mod Il include p.s.
controller & cables

40tk —1 side $440 00
40tk —2 side $510.00
2nd —40tk 1 side $190.00
2nd—40tk 2 side $250.00

**We use VR Data nardware
upqrades exclusvely
They are the best around’

Printers—

C 1toh F-10 40CPS

letter Quality $1399.00

Terms—COD or Prepaid Only

F.O.B. Shipping Point
(215) 4615437

Prices Subject to Change Without Notice.
TRS-80 Trademark of Tandy Corp.

C.ltoh F-10 55CPS

letter quality $1699.00
C.ltoh tractor for
F10-40 $200.00
F10-55 $225.00
Ribtons for above
printers $4.50 ea
Sheet feeder $1300.00
C.itoh Pro-writer
parallel $475.00
serial $575.00
Okidata 80 $375.00
82A $479.00
83A $749.00
Okigraph $65.00
NEC—7710 RS232
55 CPS $2495.00

NEC —7730 parallel $2495.00
NEC—7720 KSR $2895.00
Vertical Tractors $229.00
BiDirectional Tractors

$325.00
Sheet Feeder $1175.00
Twin Feeder $1595.00

Smith Corona—TP1 pitch
10/12 pitch—Serial/
parallel interface
Super Deal $595.00
Standard Cable $25.00
Tabletop Printer stand—
12" (holds up to
50 Ibs.) $17.95
Tabletop Printer stand—
16" (holds up to
50 1bs.)
Diskettes—10 per box
Verbatim—

$24.95

5'4" SSDD $23.95

5'4«" DSDD $39.95
Maxell—5"4" $34.95
Elephant by
Leading Edge $22.95
Disk head cleaners—

VR Data (5'4") $14.95

Verbatim 5'." or 8" $29.95
5'a" plastic library case
8" plastic !ibrary case
Paper & Labels
9'; x 11 Fanfold —

2700 ct $27.50
14% x 11 Fanfold —
2700 ct. $35.00

3'2 x '%, labels—5M $15.00
Modems

Hayes
Smartmodem $229.00
Micromcdem 11 $278.00
Micromodem 100 $305.00
Novation
Auto cat $229.00
D Cat $165.00
Cat $155.00
42028 —1200 baud
half duplex $475.00
Appte Cat Il $339 00

Lexicon

Lex—II $124.00
Monitors—

BMC 12" Mean

Green $89.00

BMC 13" Composite
Color $325.00

Mod |/t software*
DOSPLUS 3.4 Mod'|  $87.50
DOSPLUS 3.4 Mod il $87.50
LDOS 5.1 Mod I, Il $117.50
Micro Term (Best yet) $75.00
Super utility (Best yet) $45.00
Micro Soft—

Adventure $25.00
Fortran-80 $80.00
A.LD.S. $80.00
Basic Compiler $159.00
TRS-80 Mumath $69.00
Hayden Software —
Sargon 1l $32.00
Blackjack master $27.00
Finplan $69.00
Big Five Software
Super Nova $17.00
Attach Force $17.00
Cosmic Fighter $17.00
Meteor Mission It $17.00

Defense Command $17.00

Galaxy Invasion $17.00
Robot Attack $17.00
Stellar Escort $17.00
Broderbund—
Galactic Trilogy $35.00

Inc—Galactic Empire.
Trader. Revoltution—
available
separately
$17.00 ea
Acorn Software—
Gammon Challenger

$18.00
Pigskin $17.00
Tenpins $18.00
Invaders $18.00
Quad $18.00
Basketball $18.00
Duei-N-Droids $18.00
Astroball $17.00
Spacerocks $17.00
Everest Explorer $17.00
Elec. Handicapper
Baskei1ball $80.00

* All sofiware hsted 1s on diSk—
Casseties may be available
please inquire

Books—

TRS80 Disk & other
mysteries $15.95
Microsoft Basic

Decoded $20.00

The Custom TRS-80 $20.00
Microsoft Basic
faster & better
The Custom Apple

$20.00
$17.00

DISK SUPPLY CO.
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Suite 439 111 S. Olive St.
Media, PA 19063

Letters

of the past is any measure, the staff at
Computerland of Downtown Minneapolis
is well worth the investment.

Larry E. Johnson

Building 9, Room 225

Minnesota Veterans Home
Minnehaha Ave. and East 51st St.
Minneapolis, MN 55417

Bug Fix

1 use Wordstar with an IDS (Integral
Data Systems) Prism 80 printer. Until
recently, I could not print subscripts or
superscripts. After many long-distance
phone calls and letters to IDS, Micropro,
and everyone else I could think of, I found
the solution to be a simple matter of
changing 8 bytes in Wordstar.

Specifically, to get superscript capabili-
ty, you must change ROLUP: through
ROLUP:+3 to 3, 1B, 19, and 19 (hexa-
decimal), respectively. To get subscript
capability, you must change ROLDOW:
through ROLDOW:+3 to 3, 1B, 14, and
14 (hexadecimal), respectively. I hope this
information saves some readers the time
and money I invested.

Leo J. Scanlon
7708 East Allen Dr.
Inverness, FL 32650

Shedding Light
on Battery-Powered Displays

I read with interest Chris Morgan's
editorial “The Briefcase Computer Market
Heats Up” (July 1982 BYTE, page 6). On
page 7, he states that “electroluminescent
(EL) displays consume a lot of power—so
much that they cannot be battery oper-
ated as can LCDs (liquid-crystal
displays].”

EL-display technology is the most
power-efficient of all the emitting tech-
nologies, except for CRTs (cathode-ray
tubes). We at Aerojet have developed an
EL display for a battery-operated portable
terminal. This work has been under the
sponsorship of the Army (ERADCOM).
The display is being installed in the Digital
Message Device terminal manufactured
by Magnavox. The terminal will be evalu-
ated in the U.S. Army's TACFIRE
system.

LCDs are inherently the lowest power-
consuming display technology ever con-
ceived by man. However, they are not
matrix-addressable in large panels of 320



Check The Chart
Before You Choose

Your New 16-Bit
Computer System.
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columns by 192 rows or more. Additional
power must be consumed to make them
matrix-addressable, such as thermal ad-
dressing. When provided with thermal ad-
dressing, LCDs consume more power than
EL displays.

Larry E. Tannas Jr., Engineering Manager
Thin Film Device Laboratory

Aerojet Electro Systems

1100 West Hollyvale St.

POB 296

Azusa, CA 91702

Actually, just about any electrical or
electronic device can be run by batteries.
The question ic, would the batteries be too
bulky for use with a portable computer?
I've heard from a number of companies
who are working on that very problem.
Many thanks to Mr. Tannas and the other
readers who noted that electroluminescent
displays can indeed be run by batteries.
... C.M.

Sorry, Wrong Number

A pin number is incorrect in “MPI Disk
Drives Meet IBM” in the September 1982

BYTE Letters (page 20). When following
the procedure to use MPI B51 drives in the
IBM Personal Computer, reference to pin
34 should be to pin 32, Side Select. Also,
pins 7 and 8 (head load connecting to
motor) can be jumper-connected on the
shunt socket of the MPI drives instead of
pins 1 and 14 (head load connecting to
drive select). Either way will work.

Kim B. Lignell
649 South Harvard Ave.
Addison, IL 60101

Adventures Pald Off

In response to Hans Strasburger’s re-
quest in the August 1982 BYTE (page 32)
for "real” adventures like the original, we,
too, were starved for adventure after get-
ting 350 points. So we wrote our own and
now offer three additional adventure-type
programs. A Remarkable Experience is a
cave-exploration game with passwords to
unravel, unique locations to investigate,
new treasures to find, and unusual actions
to take. A Galactic Experience is a space-

THE MULTI-USER FRIENDLY MEMORY BOARD WITH

(256 Kilobytes
[CJ6 MHZ with no wait
states—most processors
[J Designed to operate in any
S-100 System |EEE or Non-
IEEE
[J 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.
[J 24-bit direct addressing
option

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

[1 Comprehensive technical
manual with complete in-
stallation guide and source
listings for MP/M 11™ * and
“Virtual Disk"" solid state
disk applications.

[J DMA operation fully sup-
ported in strict accordance
with |EEE 696 standard

[J 8716 data transfer protocol

[J Parity error detection

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

[ Full one year warranty

IF you wish, send a check or money

order for $1,379 (In California add 6%
sales tax where apgplicable).

Manual available at $25.00 each
refundable with order.

*Registered Trademark of Digital
Research Corp.
OEM & Dealer Inquirtes invited

.

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

(213) 887-5737

In the U.K. call ““0621” 828-763

Circle 280 on inquiry card.

exploration adventure with a murder
mystery to analyze and a planet to save
(by far our largest and most complex
adventure). A Physical Experience is
another space adventure where the user,
Captain Player, must reverse the ex-
periments of a group of scientists, prevent
a supernova, and save the universe.

These are assembly-language programs
with playing styles similar to the original
Adventure; the computer recognizes and
responds to one- or two-word sentences
of four or five letters each. They are avail-
able in HDOS for Heath/Zenith com-
puters and for standard 8-inch CP/M ver-
sion 2.2 or higher. Further information
can be obtained by writing to the address
below.

Janet C. Hoyle, Business Manager
Hoyle and Hoyle Software

716 South Elam Ave.
Greensboro, NC 27403 m

BYTE's Bits

intel and Microsoft ink
Xenix Pact

Intel Corporation and Microsoft have
signed an agreement making the Xenix op-
erating system available for Intel’'s iAPX
86 microprocessor family. Under the
terms of the agreement, Xenix for the
iAPX family will be marketed by Intel. In-
tel began shipping the first iAPXs running
Xenix in July. The company also an-
nounced plans to have the iAPX 286 out-
fitted with the operating system by the
first half of 1983, which will make Unix-
derived software available for 8086 sys-
tem users.

Xenix is Microsoft’s fully licensed 16-bit
microprocessor adaptation of Bell Labora-
tories’ Unix version 7 operating system.

Quarterly Calis for Papers

The editors of The Jounal of Computers
Reading & Language Arts have issued a call
for papers dealing with the interdiscip-
linary theme of computers and their rela-
tionship to the reading and language arts.
Papers or requests for information should
be sent to George H. Block, Journal, of
Computers Reading & Language Arts,
POB 13039, Oakland, CA 94661.@



GREAT IDEAS...
Down to Earth
2 Products

SDS-S100 CHASSIS

6 Slot Motherboard

Complete power supply

- Utiiize regular or Thiniine drive

SDS-MULTIPLEXER/DISPLAY g
Three RS232C 1 to 2 Switches ‘g & 2"
Two Seven Segment Status Display b i
{Can be used as a line monitor tor data Pt 5 —lJez' fd
communications link) s
(route RS232 1o one of two devices)

(“

Double Sided

Single Density/Double Density
Up to 2.4 Megabyte

SPECIAL PRICING

NEC-FLOPPY DISK DRIVE
¢ + ¢

L SD5-HARD DISK INTERFACE  [S5i ™ g 757 150 o+
B Micropolis 1220 Series - '
Interface Adapter oy,

&g (7 s
. e
SDS-SLAVE LERINI SDS-SINGLE BOARD COMPUTERS

ZB80A CPU 64K Bank Switch Memory

2 RS232 Channels 4 Timers IEEE 696 Buss
Interface

4 Parallel ports

& NEC 765 FDC with PLL to all Shugart
ompatable drives (SDS-Master only)

SDS-MASTER

'Clréle"419 on Inquiry card.

A Fre!no CAY Marketlng Dlvlslon, 21162 Loralh-’Ave Falrvlew Park, Ohlo 44126
{216) 331-8500 Telex. 980-131 WDMR SEE US AT COMDEX BOOTH 986.







[.ook Who

Picked the Peach.

Did You?

They did.

And perhaps you did too. If you
own an IBM Personal Computer,” an
Apple II1," a Zenith Z-89™ or a
Hewlett-Packard HP-87, you’ve had
the chance to pick Peachware™ All
these companies chose Peachtree
Software™ to get the most out of
their machines for you.

And with good reason. Peachtree
Software is the recognized leader in
business software for microcomputers,
with a reputation for comprehensive,
well-designed packages, easy-to-use
documentation and Peachcare™ —our
own array of support services un-
matched in the industry.

With integrated systems like the
Peachpak™ 8 Accounting Series—
General Ledger, Accounts Payable,
Accounts Receivable, Sales Invoicing,
Inventory Control and PeachPay ™
Payroll — Peachtree offers the manager
unprecedented control over his critical
accounting activities. And the Peach-
pak 9 Office Productivity Series,
based on the PeachText ™* word

processor and including the Peach-
Calc™ Electronic Spreadsheet, Spell-
ing Proofreader, Mailing List Manager
and Telecommunications, expands
the power of Peachtree Software

to all areas of the office.

Those qualities made our software
the natural choice of these big manu-
facturers. But they’re not the only
ones who've picked a peach. So have
tens of thousands of individual users
of the better CP/M™ —compatible
microcomputers.

If you haven’t picked the Peach,
isn’t it about time you did?

Circle 372 on inquiry card.

*We improved Magic Wand," and it's so good
We put our name on it.

IBM is a trademark of International Business
Machines Corp.

Apple III is a trademark of Apple Computer Inc.
Z-89 is a trademark of Zenith Corporation.

HP-87 is a trademark of Hewlett-Packard Company.
CP/M is a trademark of Digital Research Inc.

Peachware, Peachtree Software, Peachcare,
Peachpak, PeachPay, PeachText and PeachCalc

are trademarks of Peachtree Software Incorporated,
an MSA Company.

Copyright © 1982 Peachtree Software Incorporated,
an MSA Company.

Please send me information on Peachware™ by Peachtree Software. B1282
Name:
Company:
Address:
City: State: Zip:

Iam a: [Jprospective dealer

Ouser of software

Peachtree Software Incorporated an MSA company

3445 Peachtree Road, N.E. / 8th Floor / Atlanta, Georgia 30326/(404) 266-0673

Peachtree

Software”




Ciarcia’s Circuit Cellar

Build the Circuit Cellar
MPX-16 Computer System

Part 2

A continued description of an 8088-based system that shares
its principles of operation with the IBM Personal Computer.

This article is the second of three
describing the design and operation
of my most ambitious construction
project to date: the Circuit Cellar
MPX-16 computer system. ['ve writ-
ten these articles with the intent of
giving you a grasp of the basic func-
tional parts of a complicated piece of
electronic equipment and how these
parts work together.

Because the MPX-16 is somewhat
more complex than the projects I nor-
mally write about, I've had to
simplify the presentation of many
details to fit them into the magazine,
but if you're interested in building an
MPX-16, you can get all the details
you need from the MPX-16 Technical
Reference and User's Manual, which
comes with the printed-circuit board
available from The Micromint (see
the text box on page 78). This book
includes timing diagrams and listings

Copyright © 1982 by Steven A. Ciarcia.
All rights reserved.

IBM and IBM Personal Computer are trade-
marks of International Business Machines Cor-
poration.

CP/M-86 is a trademark of Digital Research
Inc.
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Steve Ciarcia
POB 582
Glastonbury, CT 06033

of the MPX-16's special software.

Last month [ presented an over-
view of the system and a discussion of
the coprocessors and bus structures.
This month, I'd like to continue by
explaining memory, interrupts, the
expansion bus, and I/O (input/out-
put) decoding. But first, here’s a recap
of the MPX-16's features.

System Features

The Circuit Cellar MPX-16 com-
puter system fundamentally consists
of a single 9- by 12-inch five-layer
printed-circuit board (containing 120
integrated-circuit packages), to which
various peripheral devices are at-
tached. It has nine expansion slots
and is completely compatible with the
[/O-expansion bus of the IBM Per-
sonal Computer.

The MPX-16 uses the Intel 8088
microprocessor and the optional 8087
numeric coprocessor; the main circuit
board has room for 256K bytes of
user memory and contains two serial
and three parallel [/O ports, a
floppy-disk controller, and EPROMs
(erasable programmable read-only
memories) containing the BIOS (basic
[/O system) module of Digital Re-
search’s CP/M-86 16-bit disk operat-
ing system. The MPX-16 can be

readily expanded to provide a full 1
megabyte of user memory and several
megabytes of hard-disk mass storage.
A more detailed list of characteristics
appears in table 1.

The MPX-16 was initially designed
to run CP/M-86, but eventually
Microsoft's MS-DOS operating sys-
tem will be available for it, making it
possible to run most software written
for the IBM Personal Computer on
the MPX-16, except software that
uses unique features of the IBM PC.
The principal difference is this: with
the present BIOS, the MPX-16 com-
municates with the user through a
serially interfaced display terminal in-
stead of a memory-mapped video
display. (You could theoretically in-
stall an IBM Color Graphics Display
Adapter and a serial IBM-type key-
board for exact hardware emulation.)

The MPX-16 is well suited for use
as a low-cost 8088-based computer
for integration into a complete hard-
ware/software package, chiefly
because it combines so many func-
tions on a single printed-circuit
board. Putting together the hardware
of a complete system, you need only
add a power supply, a serial video-
display or printing terminal, and one
floppy-disk drive (either 5V%- or



IS THIS LEVEL OF RELIABILITY
REALLY NECESSARY?

ACCUTRACK

ACEUTRACH

If you’ve ever lost dataduc toa Accutrack disks. OEMs have Dealers: Give your customers a
faulty disk, you know how impor- specified them for years. You can choice—Accutrack’s OEM perform-
tant reliability can be. trust them for your data. Call toll- ance as well as your heavily adver-

That’s why Accutrack disks are free {800225-8715) for your ncarest tised brand. We have the industry’s
critically certified at 2-3 times the dealer. only complete line of disks, cas-
error threshold of your system. settes and mag cards, including

Why they’re precision fabricated for virtually all special formats.
higher signal quality, longer life and gg ACCUTRACK If you want a quality line, small

less head wear. And why we take Dennison KYBE Corporation ~ minimums, the ability to mix
sty 1S 2 Qti i o 82 Calvary Street, Waltham, Mass. 02254 i i

such'thm'st'Lp's as testing single ' o e T Eca and ma.tch, private labeh-ng,

density mini disks at double-density Outside Mass. call toll free (800) 225-8715 fast delivery and great price, call

levels. So you don’t have to worry Offices & representatives worldwide today. Find out how responsive a
about the reliability of your media. Circle 175 on inquiry card. media supplier can be.
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11.

12.

13.

designed to use a 5-MHz Intel 8088 microprocessor, which combines a 16-bit archi-
tecture with an 8-bit bus interface and has 20-bit addressing capability for up to 1
megabyte of system memory, operating in maximum mode to support multiprocessing
optional Intel 8087 math coprocessor

onboard space for four 64K-byte banks of dynamic RAM for a total of up to 256K
bytes, with parity generation and error detection

sockets for up to 64K bytes of JEDEC 24- or 28-pin standard ROM or EPROM devices
two RS-232C serial /O ports :

two 8-bit general-purpose parallel /O ports with handshaking control lines

one Centronics-compatible parallel printer port

four programmable timers (one for a real-time clock, two for data rates, one for
memory-refresh requests)

four independent DMA (direct memory access) channels

sixteen levels of vectored, prioritized interrupt control

single- or double-density floppy-disk controller for controlling up to four 5%-inch or
8-inch single- or double-sided drives

five 62-pin I/0-expansion-channel connectors (hardware compatible with the IBM Per-
sonal Computer) with space for four more

five-layer 9- by 12-inch printed-circuit board

14. BIOS for CP/M-86 in EPROM

Table 1: Major characteristics of the MPX-16 computer system.

Start Address

Decimal Hexadecimal Bank Function
0 00000 0 64K to 256K bytes of RIW
64K 10000 1 memory on system
128K 20000 2 board
192K 30000 3
256K 40000 4
320K 50000 5 up to 704K bytes of
384K 60000 6 expansion memory in
448K 70000 7 110 channel
512K 80000 8
576K 90000 9
640K A0000 10
704K B000O 1"
768K C0000 12
832K D0000 13
896K E0000 14
960K F0000 R 64K bytes of system ROM/EPROM

Figure 1: Map of memory-address-space
increments.

8-inch). Turn on the power, insert a
CP/M-86 disk, and go. And by the
time you read this, an enclosure for
the circuit board should be available.
Many applications need nothing
more.

System Memory

The stars of the show in
November’s article were the Intel
8088 microprocessor and the 8087
numeric processor extension (NPX),
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allocation in the MPX-16, in 64K-byte

with supporting roles played by the
Intel 8284 clock generator/driver, the
8288 bus controller, and the 8237A-5
DMA (direct memory access) con-
troller. This month we look at some
less glamorous but equally necessary
components, starting with a type of
component so prosaic as to be called
a commodity by the semiconductor
industry: the memory.

The MPX-16 system circuit board
contains both read-only and

read/write memory. In addition to
the possible 64K bytes of ROM, the
MPX-16 circuit board contains
sockets for up to 256K 9-bit words
(an 8-bit byte plus a parity bit) of
dynamic RAM (random-access read/
write memory). Furthermore, to aug-
ment the onboard memory, as much
as 704K bytes of expansion RAM or
ROM can be added in the I/0O-
expansion slots using readily
available memory-expansion boards
such as the Quadram Quadboard or
the Seattle Computer RAM-Plus
card. A memory map of the 8088’s
1-megabyte (1,048,576-byte) address
space in 64K-byte increments is
shown in figure 1. Two of the five
sections of the schematic diagram are
included in this article; section 2 ap-
pears as figure 2 on pages 48, 49, and
50; section 3 as figure 3 on pages 52,
53, and 54. A table of integrated cir-
cuits, giving their type, location, and
power connections, appears on pages
56 and 60 as table 2.

ROM Configuration

Four integrated-circuit sockets,
designated 1C82 through IC85 in sec-
tion 3 of the schematic diagram, are
provided for holding ROM (read-
only memory) chips, which most
often are EPROM devices. These four
JEDEC- (Joint Electron Device Engi-
neering Council) standard 28-pin
sockets can contain several sizes of
EPROMs, any of the various “byte-
wide” (8-bit word size) devices such
as the 2716 (16K bits or 2K bytes), the
2732 (4K bytes), the 2764 (8K bytes)
or the 27128 (16K bytes). EPROMs
with 24-pin packages, such as the
2716s and 2732s, are plugged into the
lower 24 pins of the sockets, with cer-
tain jumper connections set accord-
ingly.

For proper operation, the MPX-16
circuit board must contain a ROM or
EPROM device in the highest address
space (socket IC85) and a bank of
RAM in the lowest address space
because the 8088 processor fetches its
first instruction after a power-up reset
from location hexadecimal FFFFO
(usually a jump instruction branching
to an initialization routine) and uses
interrupt vectors in the range hexa-
decimal 00000 to OO3FF.

Circle 4 on inquiry card. ==—p
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Bisnyc, SDLC, HDLC); 4) Expansion Parity Memory (64K-256K now with SuperDrive™); Dealer inquiries welcome
5) Disk++ (memory, Async & disk host adaptor); 6) Original Memory Combo; 7) Async ‘ '
Communication Card (1 or 2 ports); 8) Wire Wrap Card (13.1” x 4”); 9) Extender Card;

' N See Us At Booth

s“ \  Numbers 584-586
i i

10)._-_' _E_mulation. : " et fromyourlocal Computeriand stores
/ COMMER .

Nov. 29-Dec. 2, 1982
. . Las Vegas Convention Center
IBM is the registered trademark of International Business Machines. Las Vegas, Nevada
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Photo 1: The Circuit Cellar MPX-16 single-board computer system, which uses the latest technology to provide lots of low-cost com-
puting power. The five-layer printed-circuit board contains 120 integrated circuits including most common peripheral-device inter-
faces; furthermore, any peripheral-device card intended for use with the IBM Personal Computer can be plugged into one of the I/ O-
expansion slots. There are nine slot positions, but only five sockets are installed initially.

The capacity of the ROMs (or
EPROMs) used on the system board
must be compatible with the con-
figuration of onboard jumpers JP1
through JP6 and with the program
stored in the 32-word by 8-bit
address-decoding PROM (program-
mable ROM) device [C45, an
HM7603. The PROM program and
jumper arrangements supplied with
the system board are intended for
type-2732 EPROMs. A different
decoding PROM is needed for other
memory-device types so that the four
ROM sockets may be decoded into a
contiguous address space in each
case. (A PROM-programming table is
included in the MPX-16 documenta-
tion.) The ROM-decoding logic and
memory organization are respectively
shown in sections 2 and 3 of the
schematic diagrams.

The ROM-address-space-decoding
logic for the system board is enabled
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whenever all three high-order system
address bits, SYSA17 through
SYSA19, are high, causing the output
of a NAND gate (IC30) to go low. If
five PROM-address bits SYSA11

Memory chips are less
glamorous than
microprocessors, but
just as necessary.

through SYSA15 or SYSA12 through
SYSA16 (depending on the jumper
configuration) address one of the
programmed locations, the selected
ROM-chip-enable line (one of
PROMSELO through PROMSEL3)
is also driven low, selecting that
memory device. The ROMSEL
signal at IC28 pin 5 (a two-input OR
gate in section 2) also enables a wait-
state-generation circuit if jumper JP7

is connected. After one of the
PROMSELx lines has been driven
active-low, a SYSMEMRD (system
memory read, active-low) signal from
the system bus master will initiate the
memory-read cycle and generate a
single wait state if JP7 is connected.
Valid data from the ROMs is avail-

able on the data bus after
SYSMEMRD goes low.
Normally, the MPX-16 requires

ROM or EPROM devices with an ac-
cess time of 350 ns (nanoseconds) or
faster. The optional wait-state feature
afforded through JP7 allows use of
slower ROM devices with 450-ns ac-
cess times. If faster devices are used,
then JP7 should not be installed and
the MPX-16 can operate with no wait
states.

The EPROMs on the standard
MPX-16 system board contain a
power-on self-test routine and [/O
drivers, including the CP/M-86 BIOS
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SAVVY is a miraculous new
information handling system.
SAVVY s an automatic database
management system. .

1 SAVVY is a new level of
machine intelligence.

SAVVY, part hardware,

part software, is the
beginning of truly

“Personal Computing”.

SAVVY comes with:
General Ledger,

Accounts Receivable,

Accounts Payable,

Payroll, Mailing List,
Document Writer and

Inventory Control.

Trademark: SAVVY, Robot Programmer:
Excallbur Technologies Corporation.

Personal Language: SAVVY Marketing

International.

Circle 415 on inquiry card.
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that mirrors your commands using

your own words!

Through SAVVY, you and your
computer talk to each other in your
own natural, conversational

English {or Spanish, or
French, etc.).

It learns from you
Y V) what you want
- done In your own
personal language.

Once SAVVY learns
your language It
can create any flle
you wish. Input,
output, additions,
changes and
deletlons are
%, arranged for you.
"> SAVVY's “Robot
& * Programmer”’
/ has been trained
to write 100%
of the programs
needed to manage your
database information.
SAVVY runs CP/M™
and Apple DOS.

100 South Elisworth Street, 9th Floor, San Mateo, CA 94401

SAV VY

MARKETING INTERNATIONAL

You'll discover that SAVVY
recognizes your personal words,
even If misspelled, or even if you use
a phrase never used before!

SAVVY continues to grow through
use to become better and better at
understanding your commands.

Eventually, you wiil see SAVVY as a
mirror to your own way of thinking
and working. It is a re-definition of
“user-frlendly’.

SAVVY, It's the first system that truly
means ‘personal computing”.
SAVVY is like no other system on
earth.

SAVVY cost $950.

Seeing is believing. SAVVY is on
display at selected computer retail
locations. Call for the name of your
nearest dealer.

CP/M is a trademark of Digital
Research Corp. B

Apple Is a Trademark of Apple Cdmputer

Inc.

{415) 340-0335
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Figure 2: Section 2 of the schematic diagram of the MPX-16 computer’s main circuit board. (Section 1 was printed in last month's ar-
ticle; section 3 appears here in figure 3; sections 4 and 5 will appear in next month's article.) The notation *(n) indicates that a given

signal line connects to a component or another line shown in schematic section n.

A table of all the MPX-16's integrated circuits appears as table 2 on pages 56 and 60, giving each device's number, type, sec-
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tion/figure location, and power connections. Connections to the I/O-expansion-channel slots are of course made to each individual
slot. Possible substitutes for the HM7603 are the 745288, the 825123, and the AM27509, although it's best to use the HM7603. (The
diagram is continued on page 50.)
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Figure 2: Continued from page 49.
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