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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 I/O Processor. This can be
used as a satellite processor to do off-line
processing, multi-processing, and to form
intelligent I/O. It opens the door to a
whole new group of applications and
tasks. Ask us about it.

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

wpr——

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

LOTS OF STORAGE

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

POWERFUL SOFTWARE AND
PERIPHERAL SUPPORT

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

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

Cromemco”
iLens ¢ o Wk 'p o = arsteseT d

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

CONTACT YOURCROMEMCO REP
There is even more capability than
we’'re able to describe here.
Contact your Cromemco rep now and
get this capability working for you.

CROMEMCO COMPUTER CARDS

® PROCESSORS — 4 MHz Z-80 A CPU, single
card computer, I/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
INTERFACES —QUADART four-channel serial
communications, TU-ART two-channel
parallel and two-channel serial, 8PIO 8-port
parallel, 4PIO 4-port isolated parallel, D+7A
7-channel D/A and A/D converter, printer inter-
face, floppy disk controller with RS-232 inter-
face and system diagnostics, wire-wrap and
extender cards for your development work.
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Ultrasonic heart sector scan
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High-resolution display with alphanumerics

Get the professional color
display that has
BASIC/FORTRAN simplicity

LOW-PRICED, TOO

Here’'s a color display that has
everything: professional-level resolution,
enormous color range, easy software,
NTSC conformance, and low price.

Basically, this new Cromemco Model
SDI* is a two-board interface that plugs
into any Cromemco computer,

The SDI then maps computer display
memory content onto a convenient color
monitor to give high-quality, high-
resolution displays (756 H x 482 V pixels).

When we say the SDI results in a high-
quality professional display, we mean you
can’t get higher resolution than this
system offers in an NTSC-conforming
dispiay.

The resolution surpasses that of a color
TV picture.

BASIC/FORTRAN programming

Besides its high resolution and low
price, the new SDI lets you control with
optional Cromemco software packages
that use simple BASIC- and FORTRAN-
like commands.

Pick any of 16 colors (from a
4096-color palette) with instructions like
DEFCLR (c, R, G, B). Or obtain a circle of
specified size, location, and color with
XCIRC (x, y, r, €.

*U.S. Pat. No. 4121283

Model SDI High-Resolution Color
Graphics Interface

HIGH RESOLUTION

The SDI's high resolution gives a
professional-quality display that strictly
meets NTSC requirements. You get 756
pixels on every visible line of the NTSC
standard display of 482 image lines. Ver-
tical line spacing is 1 pixel.

To achieve the high-quality display, a
separate output signal is produced for
each of the three component colors (red,
green, blue). This yields a sharper image
than is possible using an NTSC-composite
video signal and color TV set. Full image
quality is readily realized with our high-
quality RGB Monitor or any conventional
red/green/blue monitor common in TV
work.

Z-2H
Compacn $yscem_-

Model SDI plugs into Z-2H 11-megabyte
hard disk computer or any Cromemco
computer

DISPLAY MEMORY

Along with the SDI we also offer an
optional fast and novel two-port memory
that gives independent high-speed access
to the computer memory. The two-port
memory stores one full display, permit-
ting fast computer operation even during
display.

CONTACT YOUR REP NOW

The Model SD! has been used in scien-
tific work, engineering, business, TV,
color graphics, and other areas. It's a
good example of how Cromemco keeps
computers in the field up to date, since it
turns any Cromemco computer into an
up-to-date coelor display computer.

The SDI has still more features that
you should be informed about. So contact
your Cromemco representative now and
see all that the SDI will do for you.

Cromemco

280 BERNARDO AVE., MOUNTAIN VIEW, CA 94043 * (415) 964-7400

Tomorrow’s computers today
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Featurgs

26 The Santa Cruz Open: Othelio
Tournament for Computers by Peter W
Frey | One of the surprises was the impressive showing
of the microcomputers and hand-held etectronic units.

. 38 Bulld a ZB8-Based Control Computer
with BASIC, Part | by Steve Ciarcia/

Zilog's new single-chip microcomputers ease the construc-
tion of a small, inexpensive computer system.

48 Harvesting the Sun’s Energy by
George E Mobus I A computer model helps deter-
mine the amount of solar energy received by a flatplate
collector.

94 \what Time Does the Sun Rise and
Set? by Bruce Barkstrom / This sunrise-sunset pro-

including the amount of solar radiation received by the
earth.

1 36 Muitlprocessing with Motorola’s
MC6809E by Hunter Scales / The MC6809E
microprocessor is designed for use in a multiprocessor sys-
tem

158 Computer Simulation of a Solar-
Energy System by Daniel Doan / An electric-cir-
cuit model makes heat flow easier to understand.

1 78 Energy Conservation with a Micro-
computer by David R Jackson and John M
Callahan | The principles of energy conservation can
be applied to your home using a program written in PET
[Microsoft] BASIC.

230 Kalman Mileage Predictor-Monitor
by Jerry Lobdill / Predicting your car’s fuel economy
can alert you to mechanical problems.

252 The Infamous Traveling-Salesman
Problem: A Practical Approach by Richard
T Parry and Howard Pfeffer | A decision-tree-
pruning algorithm greatly reduces the time needed to
sofve the traveling-salesman problem.

gram calculates many parameters associated with the sun.,

308 Micromodem Support in Apple
Pascal by Scott G Robinson / Pascal support of
the standard operational features of the Micromodem II.

3206 Life After Death by Pat Macaluso /
A variation on the game of Life that introduces the con-
cept of a cellular hereafter.

388 Computer-Aided Drafting with
Apple Pascal by Dan Sokol / Speciat routines tink
the Apple Graphics Tablet to UCSD Pascal in this com-
puter-aided-drafting project.

Reviews

60 Mountain Computer’s MusicSystem by Robin B
Moore

174 The Atari Assembler/Editor by Mark Peiczarski

334 pospus: Double-Density Operating System for
the TRS-BO by Yvon Kolya

344 percom’s Doubler by Mahlon G Kelly

354 videx Keyboard and Display Enhancer by Mark
Pelczarski

Néucleus

Editorial: IBM’s Personal Computer
14 Leuers
24, 134 system Notes: Terminal Width Problems with the

OSI Challenger: Changes to FLOPTRAN-IV

118 BYTE's Bugs

120, 294, 300 Programming Quickies: Hurricane Tracking;
Energy Management with the Apple Il Computing Infla-
tion with the Consumer Price Index

210 AskBYTE

221 Books Received

304 BYTELINES

358 FEducation Forum: Animation in Computer-Assisted In-
struction: The Replication of DNA

368 Technical Forum: Catch Bytes with a Comparator

372 Event Queue

380, 385 BYTE's Bits

382 Ciubs and Newsletters

386 Software Received

180, 430 Cartoon

433 Wwhat's New?

494 Unclassified Ads

495 BOMB, BOMB Results

496 Reader Service
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This month’s cover painting by Robert Tinney shows our own solution to
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'...stands well above
other S-100 graphics dis-
plays in its price and per-

formance range.”
BYTE, Product Review

“. . .better monochromatic

: n
.. .display. ...
ELECTRONIC DESIGN,
1981 Technology Forecast

MICROANGELO

HIGH RESOLUTION GRAPHICS SINGLE BOARD COMPUTER
512 x 480 resolution black and white and vivid color displays

RS-170 com-
posite or direct
drive output

Local or external
sync generation

4 Mhz 7280

microprocessor

60 hertz real-
time clock

8 level interrupt
tie-in

[EEE S100 bus

compatible

Screenware™ Pak I

A 4K byte operating system resident in PROM on
MicroAngelo™. Pak I emulates an 85 character
by 40 line graphics terminal and provides over
40 graphics commands. Provisions exist for user
defined character sets and directly callable user
extensions to Screenware™ Pak I.

Screenware™ Pak Il

An optional software superset of Pak I which
adds circle generation, polygon flood, program-
mable split screen for separate graphics and ter-
minal /O, relative coordinates, faster vector and
character plotting, a macro facility, tull UCSD
Pascal compatibility, and more.

Light pen
interface

Time multi-
plexed refresh

4K resident
Screenware™
Pak I operating
system

32K RAM
isolated from
host address
space

High speed
communications
over parallel
bus ports

e

And now...COLOR!

The new MicroAngelo™ Palette board treats from
2 to 8 MicroAngelos as "bit planes” at a tull
512 x 480 resolution. Up to 256 colors may be
chosen from 16.8 million through the program-
mable color lookup table. Overlays, bit plane
precedence, fade-in, fade-out, gray levels, blink-
ing bit plane, and a highly visual color editor are
standard.

SCION

8455-D Tyco Road ¢ Vienna, Virginia 22180 ¢ TWX: 710-831-9087 e (703) 827-0888
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When you don’t have ten
thousand people and a few
thousand years in your budget,
you need MILESTONE".

With today’s concerns about increasing
costs and declining productivity it's true
more than ever that any project worth do-
ing deserves careful planning. Whether
you're planning a construction project or
the opening of a new refail store, you
must carefully schedule your manpower,
dollars and time in order fo maximize pro-
ductivily.

MILESTONE is a critical-path-network-
analysis program. It runs on a desktop
microcomputer, is inexpensive and simple
enough for anyone to use.

For MILESTONE a project is simply any
task made up of steps that must be per-
formed in sequence. After dividing a pro-
ject into it's composite steps, MILESTONE
can help you plan, schedule and control
the project.

MILESTONE treats your project as a series
of activities. Each activily has a name,
duration, capitol cost, mix of manpower,
and an associated list of other activities
that must be completed first. The list of
associated activities provides a thread
that MILESTONE uses to link all the jobs
together into an overall project schedule.
Everytime you add a new activily or make
change to an existing one, the entire
schedule is recomputed and the results
are immediately redisplayed on the
screen.

MILESTONE requires 54K RAM & CP/M.
Also available for Apple Pascal, UCSD
Pascal, or CP/IM-86 operating systems.
Specity 280, 8080, CDOS or 8086. For-
mats: 8 single density IBM soft-sectored.
Cromemco CDOS, 5%” NorthStar DD,
Micropolis Mod Il Superbrain 3.0, Apple
Il. Price is $295. Marual alone—$30. Add
$7.00 for shipping and handling.

SOQFTWARE
SOFTWARE

DIGITAL MARKETING
ODIGITAL MAIRKETIN

2670 CHERRY LANE
WALNUT CREEK « CA 94596
(415) 938-2880
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Editorial

IBM’s
Personal Computer

by Chris Morgan, Editor in Chief

The year 1981 will be important in the history of personal computing for
two reasons: the "invasion” of Japanese personal computers, and the entry of
major computer companies such as IBM into the market. Rumors abound
about personal computers to come from giants such as Digital Equipment Cor-
poration and the General Electric Company.

But there is no contest.

IBM's new personal computer (most likely to be officially announced this
month) is far and away the media star, not because of its features, but because
it exists at all. When the number eight company on the Fortune 500 list enters
our field, that is news. And when you take a close look at the computer's
design, that is news, too. Although the complete description of the computer is
still subject to conjecture, sources close to IBM have given me an intriguing
glimpse of the machine. '

System Details

Seemingly contradictory rumors about IBM have raced along the personal
computer grapevine for several months now. Part of the confusion stems from
the fact that IBM has had not one but two projects going on simultaneously to
develop a personal computer —one in Japan, the other in the United States.
The Japanese project (code-named “Go”) was jointly sponsored by IBM and
Matsushita. The culmination of the project was to have been a series of per-
sonal computers produced in Japan bearing the IBM logo. That project now
appears to have been either scrapped or indefinitely delayed.

That leaves us with the American design. The computer (code-named
“Chess”) looks like IBM's low-cost ASCII terminal, but with a few inches of
extra height to accommodate two double-density, double-sided 5-inch floppy
disk drives immediately beneath the black-and-white video display (with 640
by 400 resolution). The keyboard, designed as a separate module, has received
high marks from people who have tested it. Internally, the computer uses an
Intel 8088 microprocessor (a 16-bit processor with an 8-bit data bus) and an
“IBM" bus. There are five slots on the motherboard —a la Apple Il — to accom-
modate additional interface, memory, and peripheral boards.

The machine will probably be available in a low-cost version with entry-
level BASIC in ROM and with program storage and retrieval via cassette
recorder (the latter will be a separate module rather than built in). The more
expensive version will have disk BASIC and a CP/M-like DOS (disk operating
system) to be called, simply, “IBM Personal Computer DOS.” Color will also
be available in at least two modes: four out of a possible eight colors with 640
by 200 resolution, and eight colors with 320 by 200 resolution. A 6-megabytk



Percom Mini-Disk Drive Systems for TRS-80* Computers...

Now' Add-On and Add-In Mini-Disk
- Storage for your Model I11.

The industry leader in microcomputer peripherals,

Percom not only gives you better design, better
quality and first-rate service, but you pay less
to boot.

Still #1 for Model 1

As if greater storage capacities, exceptional quality
control measures and lower prices aren’t reasons
enough to make Percom your first choice for Model |
add-on drives, all Percom Model I drives are also rated

* for double-density operation.
New for the TRS-80* Model III Add our innovative DOUBLER™ adapter to your
Patterned after our fast-selling TFD Model I drives. And Model | Expansion Interface, and with Percom drive
subjected to the same reliability controls. These new systems you can enjoy the same double-density storage
TFD mini-disk systems for the Model 11l provide more capability as Model IIFowners.
features than Tandy drives, yet cost far less. The DOUBLER includes a TRSDOS*-like
® Flippy Capability: Both internal (add-in) and double-density disk operating system called DBLDOS™
external (add-on) drives permit recording on either We also offer a double-density Model | version of -
side of a diskette. 0S-80 as well as DOUBLEZAP programs for modifying
® Greater Storage Capacity: Available with either 40- NEWD.Obsl(BO and VTOS 4.01 for DOUBLER
or 80-track drive mechanisms, Percom TFD mini-disk cog%:)ah ility. dor't h q
systems store more. A 40-track drive stores up to 180 B ot b YT ol B G: 3ol peree @1 e e iy L
Kbytes — formatted — on one side of a 5-inch or double-density operation to use Percom mini-disk .
diskette. An 80-track drive stores a whopping 364 drive systems. In single-density operation, our TRS-80

Kbutes Model I compatible 40-track drives store 102 Kbytes of
JIE formatted data on one side of a diskette, and our

80-track drives store 205 Kbytes. By comparison,

Tandy's standard drive for the Model [ stores just 86

® 1.5 Mbyte On-line: The Percom drive controller
(included with the initial drive) handles up to four

drives. With four 80-track mini-disk drives you can Kbytes

access over 1.5 million bytes of on-line file data. And like our Model Il drives. Model | add-on drives
Moreover, the initial drive may be either an ; ] TV Aty i

internal add-in drive or an external add-on drive. And abe opfipha!ravajeplsx N LD SO e Rakis f

whichever configuration you get, the initial drive kit System Requirements:

comes complete with our advanced 4-drive Model III: 16-Kbyte system (min) and Model 1il BASIC,

controller, interconnecting cables, power supplies,
installation hardware, a DOS and of course the drive
mechanism itself.

® First Drive Includes DOS: OS-80™, Percom’s fast

The second internal drive may be installed after the first
internal drive kit is installed, and external drives #2, #3
and #4 may be added if either an internal or external

first-drive kit has been installed. External drives #3 and

extendable BASIC-language disk operating system, is #4 require an optional interconnecting cable.

included on diskette when you purchase an initial Model I: 16-Kbyte system (min), Level If BASIC,

drive kit. Originally called MicroDOS, OS-80 was Expansion Interface, disk operating system and an

favorably reVleWeC! in the June 1980 issue of Creative interconnecting cable. For double_density storage‘ a

Computing magazine. Percom DOUBLER must be installed in the Expansion
® Works with Model III TRSDOS: Besides being fully Interface and DBLDOS (comes with the DOUBLER) or

hardware compatible, Percom'’s Model IlI 40-track other double-density DOS must be used. For

drive systems may be operated with Tandy’s Model Ili single-density operation, a Percom SEPARATOR™

TRSDOS — without any modifications whatsoever. adapter, installed in the Expansion Interface, will

And, TRSDOS may be easily upgraded with simple virtually eliminate “CRC ERROR — TRACK LOCKED

software patches for operating 8 track drives. OUT” read errors.  Prices and specifications subject to change without notice.

Percom TFD add-on drives start at only $399. Model

I1I Drive kits start at only $749.95. ' pEH GU M
Quality Percom products are available at

authorized dealers. Call toll free 1-800-527-1592

PERCOM DATA COMPANY. INC.
for the address of your nearest dealer or to order 211 N KIRBY GARLAND. TEXAS 75042
direct from Percom. (214)272-3421

*Trademnark of Tandy Radio Shack Corporation which has no relationship to Percom Data Company.
™DOUBLER, DBLBOS 05-80 and SEPARATOR are trademarks of Percom Data Company, Inc.
+Trademark of Virtual Technology Corporation.
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FOR ANY €
THEREISA &~

WHY LET ONE MAINFRAME DEFINE

OUR WELL-DIFFERENTIATED
ARE CALCULATED
SYSTEMS INTEGRATION

A simple algorithm

We work with the serious systems integrator ... on terms
that make sense to you. That means giving you a set of
products which expand your limits, not reduce them.

We manufacture the most complete family of high quality
IEEE/696 S-100 mainframes on the market. Choices in-
clude three mainframes in rack-mount or table-top pack-
ages with complete board sets, to serve as the building
blocks for your 8 or 16 bit system. We also provide other
options ranging from complete floppy disk systems right
up to our proven Pascal development system.

The f factor: one source.

No matter which option you choose, you get the benefit
of working with completely integrated products . .. fully
assembled and tested ... under one warranty and one
price structure ... leaving you free to concentrate on
value-added application development and sales.

*In Calculus, a fundamental statement in the definition of limit; interpreted
here to imply: “For your integration problem, Intersystems has a solution.”

Choose from mainframe options ...

Select from three packaging options: Rack-mount, table-
top or front panel models. All three feature our 20 slot
S-100 motherboard with 25 amp power supply and are
delivered fully assembled and tested with our Series [I™
board sets. Any board configuration you choose works
with any DPS-1 version, allowing you to vary your pack-
age offering, or develop on one version and market
another.

* Front Panel model — a powerful development and
diagnostic tool for Z~80?systems, which can be used for
prototyping, servicing, debugging, and software or
hardware development. Use its features to set break-
points, trigger scopes, single step, slow step and more.

* FrontPanelless desk top model—a lower cost option for
OEM or other turnkey operations which do not require
the extra capability of our Front Panel.

+ Rack Mount version — features a heavy gauge frame
designed to fitinto standard 19" racks. CVT power supply
for brown out immunity is standard.

t Registered trademark of Zilog, inc.



YOUR LIMITS?

OPTIONS
TO SOLVE YOUR
PROBLEMS,

Board level options...

Intersystems mainframe packages,
equipped with Series Il boards, are opera-
tional in both 8 and 16 bit settings and
support extended addressing in both 170
and memory space, recognizing 16 bit
1/0 addresses and 24 bit memory
addresses. Just look at
these individual

oy features:
§ ’ Hifr.
iy

& MPU-80—uses a Z-80, 8 vectored in-
terrupt lines and two 4K windows to ad-
dress up to 1 Megabyte of RAM without
bank select.

* 64KDR—sophisticated refresh circuitry
allowsunlimited DMA and absolutely re-
liable operation without wait states.

#Registered rademark of Digital Research

+ 6 SI/0 — six individually software-
controllable serial 170 ports with op-
tional interrupts. Each can run RS 232 at
up to 19,200 BAUD, as can our VI/O
board.

* VI/0O —has two serial ports; two 8-bit
parallel output and two 8-bit parallel
input ports plus 8 individually controlla-
ble command lines and 16 levels of vec-
tored interrupts.

+ FDCli—can DMA upto afull track into
16 Megabytes of memory. Optionally
generates interrupts and handles up to
four 8" floppies.

+ MPU- 8000—ava|lable with the non-
segmented Z-8002", which directly ad-
dresses 64K, or the segmented Z-8001",
which can directly address 8 Megabytes

Extended systems options. ..

Interfacing disk drives is ot a trivial mat-
ter, so when your objectives and re-
sources dictate you spend your energy
elsewhere, use our resources to gerform
the service for you. We can add our disk
drive package to any Z-80 or Z-8000 con-
figuration we provide ... again, fully as-
sembled and tested and covered under
one warranty.

Or our complete
Pascal Development System.

We use it for our own hardware and
software development. It includes either
table-top mainframe, two 8" floppy disks,
128K RAM, CP/M?®, and Intersystems
Pascal/Z™ compiler and Cache BIOS™.

THIS SYSTEM IS FAST! Why? Because
our ultra-fast Cache BIOS automatically
buffers whole tracks, eliminating most
disk accesses. This delivers up to three
times the throughput of any other
floppy-based system we know and is
equal to many small hard disk systems.

The system is versatile, too. SET program
allows you to change many BIOS
parameters and specify control charac-
ters to enable special features such as
diagnostic output to trace program execu-
tion. It can also provide remote 1/0 to
link your system to almost any

other computer,

\ . large or small.

—

And it's reliable. The Cache BIOS System
runs continuous memory tests when idle,

and verifies with a Read. after Write and
Read after Read.

And the system also includes our
Pascal/Z, a true native compiler pro-
ducing ROMable and Re-entrant code. It
features a minimum of extensions chosen
for the development of your scientific and
business applications. And it's compati-
ble with our native code Pascal for
Z-8000, providing a graceful upward
path to 16 bit applications. So what you
write now is right later.

One choice you won’t have to make...

We don'‘t believe you should ever have to
sacrifice good technical support to find a
good product. We'll back you to the hilt
with services like free technical consulta-
tion, board-swapping, diagnostic pack-
ages, and documentation that gives you
all you need to integrate, operate and
maintain your system ... right down to
schematics of the boards.

Your solution should be clear.

Whether you're integrating for scientific,
governmental or commercial applica-
tions, Intersystemscan provide a Delta for
your Epsilon.

Talk to us today.

Ithaca Intersystems Inc.,
Dept. B

1650 Hanshaw Road,
P.O. Box 91
Ithaca, NY 14850

Phone
(607) 257-0190

(nnferSystemns

ithaca Intersystems inc

Micros for bigger ideas.

Circle 193 on Inquiry card.

"*Trademark of Ithaca Intersystems, Inc.
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We make our
competition
opsolete

with Information Master,™

Data Master,™ and Transit.™
Information Master is clearly the
best information management
software available for your Apple li ¥
and it's the easiest to use.

Here are two very useful
companions that add even more
power to Information Master.

* Data Master — Alter the file
layout of existing Information
Master files without re-entering
data. Add, omit, change fields,
subdivide and append files
selectively.

* Transit — Convert VisiCalc* files
(and almost any other files you
may have) into Information
Master files.

See your computer dealer today

for all the details.

* VisiCalc is a irademark of Personal Software. Inc.

Apple llis a

trademark of
Apple
Computer.
Inc

Technology, Inc.
Sotftware Products Division
P.O. Box B-14665

8001 N. Classen Blvd.
Oklahoma City, Okla. 73113
405 840-9900

“Apple Ilis a rade name of
Apple Compuler. Inc.

Circle 173 on inquiry card.

Winchester drive (manufactured by Tandon Magnetics)
will eventually be available for the machine. IBM has
signed agreements with Sears Roebuck and Co and Com-
puterland to market the new machine; ] C Penney is
reportedly interested, too.

The price? That's a difficult question, but the more ex-
pensive version will probably retail in the $3000 to $4000
range. Pricing for the stripped-down version is harder to
estimate.

To my mind, the new IBM computer is aimed squarely
at the low-end word processing market. It will certainly
give machines like the Apple III a run for their money.

The influence of a personal computer made by a com-
pany whose name has literally come to mean “computer”
to most of the world is hard to contemplate. Its design is a
mixture of the conventionally safe (some would say reac-
tionary) coupled with a bit of daring-do (the 8088 holds
up the possibility of further 16-bit development).

On the whole I am heartened by the news of IBM's
computer. Some factions in our industry have looked
upon IBM as the “enemy,” the company that gave rise to
the mainframe mentality and the coterie of high priests —
the computer operators who ran the old behemoths and
who formed the only link between the lowly user and the
all-powerful computer. Elements of this syndrome are
unfortunately still in evidence today. Yet where would
we be in the personal computer world if IBM had not
sunk millions of dollars into the development of such
now commonplace inventions as the floppy disk?
Besides, it may not be that easy for IBM to gain wide
acceptance for its new computer. Competition is growing
from all sides. Last year, for example, Fujitsu outsold
IBM in the mainframe market in Japan. It is in-
conceivable that other American computer companies
such as Xerox, Data General, Honeywell, and the like
will remain on the sidelines for long. This competition
can only further the state of the art. And today's suc-
cessful microcomputer companies will most certainly not
fold up and die in the presence of the giants. Good large
companies don't always supplant good small companies.
As an example from another field, many small specialty
book publishing companies are flourishing today in the
midst of a general publishing recession. Why? Low
overhead, flexibility, unconventional solutions to prob-
lems, attention to customer service —the list goes on.

It would be burying my head in silicon, however, to
deny the enormous marketing potential of IBM. But
that's all right. I want to see personal computing take a
giant step. I liked the recent jocular warning from Intel's
Stan Masor to “never trust a computer you can't lift."
Perhaps the warning's unnecessary: the way things are
going, small computers may soon be the only game in
town.

Circle 366 on inquiry card, =——p



Make the Apple II* a powerful
IEEE-488 Controller in a snap.

Just plug the SSM A488 board into any Apple II* expansion slot for a low-cost,

full-featured instrumentation interface. SSM gives the Apple II the power and
versatility of a $9,000 IEEE-488 controller. At a fraction of the price.
Our board converts the Apple II into a truly sophisticated controller that
programs and controls up to 15 different instruments connected together
on the 488 bus.

We make programming easy. The 68488 chip, designed by Motorola, forms the
heart of our A488. We back this chip with powerful on-board firmware to
give you system control via simple string commands. The only software
you need is easy-to-program Applesoft* Basic. To develop special purpose
firmware, simply replace our PROM with a RAM. With the A488, bus com-
munications operate at top speed—without depending on software loops for
timing. And like the more expensive IEEE-488 controllers, this system interfaces
with more than 1200 instruments and peripherals.

Suitable for OEMs as well as end users. Whether you make test/measurement systems for re-
sale, or simply for yourself, the SSM/Apple combo gives you top performance. As it cuts
your costs. Call your local dealer or SSM today for complete details.

Industrial grade circuit board IEEE-488 bus cable

6 ft. with stackabl t
PROM firmware for powerful user interface (Il IO LAl A

68488 IEEE-488 controller chip

Slot-independent connection to Apple

==l

SSM Microcomputer Products, Inc.
2190 Paragon Drive

San Jose, CA 95131

(408)946-7400 Telex: 171171
*Registered trademarks of Apple Computer Inc. TWX: 910-338-2077

SSM'’s A488 board expands the Apple II to
a high-performance IEEE-488 controller.



Reddy Chirra improves his vision
with an Apple.

Reddy is an optical engineer who's

used to working for big companies and using
big mainframes.

But when he started his own consulting
business, he soon learned how costly main-

frame time can be. So he bought himselfa
48K Applell Personal Computer.

And, like thousands of other engineers




and scientists, quickly learned the pleasures

of cutting down on shared time 4 and hav-

ing his own tamper-proof data 5, base.
His Apple can handle ™y

formulas with up to 80 vari- —— i

ables and test parameters on N

250 different optical glasses. = /ﬁ
He can even use BASIC, s

FORTRAN, Pascal and Assembly languages.

And Apple’s HI-RES graphics come in
handy for design.

Reddylooked at other microcomputers,
but chose Apple for its in-depth documenta-
tion, reliability and expandability.

You can get up to 64K RAMin an
Apple IL.Up to128K RAM in our newAppilelIl.
And there’s a whole family of compatible
peripherals,including an IEEE-488 bus for
laboratory instrument control.

Visityour authorized Apple dealer to
find out how far an Apple can go with
scientific/technical applications.

It'll change the way you see things.

ol
The personal computer. ‘Clpplc

For the dealer nearest you, call (800) 538-9696. In California, call (800) 662-9238.Or write: Apple Computer Inc., 10260 Bandley Dr., Cupertino, CA 95014.
ircle no. 28 for more information or Circle 205 special OEM intormation



““Bug’’ Takes Flak

In the January 1981 BYTE, W D Maurer
reported on-a “bug” that he had found in a
number of BASIC interpreters on stack-
oriented machines. (See “A Bug in
BASIC,” page 188.)

I ran Mr Maurer's test on the BASIC in-
terpreter that I use. My BASIC is pro-
vided with the OASIS operating system
by Phase One Systems. The bug doesn't
appear to be present in this BASIC.

Donald M Dealy

EDP Director

Fuller Memorial Hospital
231 Washington St

South Attleboro MA 02703

W D Maurer has identified a vexing
problem in some BASICs: the abnormal
exit from a FOR...NEXT loop. An-
other problem with abnormal exits occurs
when the interpreter is designed to stack,
or nest, FOR . . . NEXT loops. A simple
search algorithm such as

10 INPUT "MATCH? =", X
20 FORI = 1TON

30 IF A{l) = X THEN 60
40 NEXT |

50 GOTO 10

60 PRINT “FOUND ' X
70 GOTOC10

can end abnormally if the number of
matches in line 30 (ie: abnormal exits) ex-
ceeds the nesting level of the interpreter.

Ens G K Baird, SC, USN
USS Peleliu (LHA-5) Bx4
FPQO San Francisco CA 96624

I enjoyed W D Maurer’s article, but [
beg to differ with his conclusion that the
Atari 400 and 800 suffer from this prob-
lem.

In the Atari BASIC Reference Manual,
the POP instruction is discussed. POPis a
BASIC command that performs a PLA
(Pull Accumulator) instruction on the
6502 processor. If line 135 is added to
Maurer's program:

135 POP

the top location of the stack (which con-
trols the number of loops to be executed)
is cleared, and all test runs in listing 2,
page 190 of the article, run without error.

Atari provides this instruction for use
when an abnormal exit occurs from a FOR

14  july 1981 © BYTE Publications Inc

. NEXT loop or a GOSUB/RETURN

sequence.

William Hanson
Kentron International
2508 W 22nd St
Yuma AZ 85364

The PET Users Manual warns not to use
abnormal exits from loops. So is this real-
ly a bug or a design trade-off?

James E Borden
641 Adams Rd
Carlisle PA 17013

Surely the "elegant” solution to the
BASIC bug problem is not to stack more
information for each loop or to search
stacks differently, but to clean up the pro-
gramming by setting a flag if needed,
resetting the counter variable to the end
value, and executing the NEXT on the
way out. The FOR . . . NEXT structure
thus becomes a variant of a REPEAT

. UNTIL structure, which, by coin-
cidence, is more or less what David Carew
was up to in his “Programming Quickie.”
(See "Change Your GOTOs to FOR . . .
NEXT Loops,” January 1981 BYTE, page
334.)

John C Miller
110 Riverside Dr #14C
New York NY 10024

. Maurer's article “A Bug in Basic” was
a bitter reminder of the many hours ['ve
spent chasing down this particular prob-
lem in Applesoft BASIC. His solution—to
replace a FOR . . . NEXT loop with an
open-coded equivalent—is a practical
one. However, there's an alternative solu-
tion that keeps the structure of the FOR

.. NEXT loop, but it requires a little
more coding.

Recognizing that the problem arises
from an abnormal exit from the loop, you
can circumvent the difficulty by ensuring
that all FOR ... NEXT loops exit nor-
mally. This can be done by setting the in-
dex of the loop to its final value inside the
loop at the point at which the abnormal
exit would be made, then proceeding
through one more cycle of the loop. The
occurrence of abnormal termination can
be stored in a flag. In terms of Maurer's
example, this code could be used:

CALL

YOUR

LOCAL
DYSAN
OFFICE:

13201 Bel-Red Road

Suite 205, C3200

Bellevue, Washington 98004
{206] 455-4725

1242 Kifer Road
Sunnywvale, Cailifornia 94086
{408} 730-2145

#10 11th Avenue
Glendora, New Jersey 08029
{609) 939-4762

999 Plaza Drive, Suite 400
Schaumburg, lllincis 60195
(312) 882-8176

6520 Powers Ferry Road
Suite 200

Atlanta, Georgia 30339
{404) 952-0919

122 East 42nd Street

17th Floor

New York, Neyv York 10017
(212) 687-7122

19600 Fairchild

Suite 150

Irvine, California 92713
(714) 851-9462

B Dysan.

CORPORATION

5440 Patrick Henry Drive
Santa Clara, CA 95050
408/988-3472

TLX: 171551 DYSAN SNTA

Circle 132 on inquiry card.



UR MEDIA IS
SSAG

Over the past seven years Discs, Disc Packs, and Disc Just dial Dysan direct TOLL
we've earned a name for our Cartridges — all certified to be FREE at 800/538-8150 or
selves by making the best 100% error free both on-track 408/988-3472 (in California) or
magnetic media in the busi- and between the tracks. contact your locat Dysan office.
ness. Precision magnetic media N ; P . 1 .
' s = ow were making it Precision magnetic media
— Diskettes, INIRRUELSIES: easier for you to buy the best. from Dysan.

Diagnostic Diskettes, Rigid

Our media says it all.

@ Dysan

)C,ORPORATION

40 Patrick Henry Drive
Santa Clara, CA 95050
W 408/988-3472
TLX: 171551 DYSAN SNTA
Circle 133 on inquiry card.
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7% FLAG= 0
8 FORC = 1TON
80 FTM< >0 THEN 100

W FLAG = 1 THEN 130

PRINT “2ERQ IS NOT PRESENT™
GOTO 140

PRINT “2ERO €5 PRESENT"

The key step here is line 92, in which the
boop index is set to its final value when ab-
normal termination is required.

John Figueras
63 Stesle Rd
Victor NY 14564

Mr Maurer’s article was quite enlighten-
ing As a Radio Shack TRS-80 Model 1
Level 11 owner {a machine that “bombed™
on the tests), ] 100 ran into the mysterious
NEXT without FOR error. Maurer sug-
gests changing the interpreter or the loop
varisble, but each of these solutions has
problems: the first is either impossible (as
with a BASIC in read-ondy memory) or
impractical; the second can be cumber-
some to patch into an existing program.
There is an easier solution, one that
presents few. if any. problems and is easy
to implement into 3n iNCorTect program.

The problem. as Mr Maurer states. is
the “illegal” exit from the loop. The cor-
rection | suggestis to "fool” the interpreter
into thinking the loop is completed by
changing the loop variable to & value
grester than the end value of the loop.

6776 Sheridan Rd
Medbourne Village
Medboumne FL 32901

W D Maurer Replies:

{ have received numerous communica-

llons from people who have tried out my

“buggy” program on eight or ten vevsions
of BASIC not covered in my article The
results are very nuch like those | re-
ported: most do not have the bug. bt a
sizable minority do.

Mr Hanson exhibits @ common con-
fusion about bugs in programming-lan-
guage systems. Just because there is a way
to rewnite a program exhibiting a system
bug in such a way that the new program
does not manifest it. does not mean there
is no bug. Mr Hanson's solution also has
the drawback of reducing portability in a
particularly essential way.

16 latr 1081 © BYTE Pudlicaion: inc

Mr Borden’s comments on the PET can
only be answered by noting that abnor-
mal gxits from loops are an essential part
of programeming. Also, when most people
are faced with a system that discourages
abnormal  exits from FOR ... NEXT
loops, they will simply rewrite their pro-
grams to avoid the FOR and NEXT state-
nunts (usually with comments showing
where the FOR and NEXT statements
would have gone and what they would
have been).

Messrs Miller, Figugras, and Sewell
have a higher-level confusion about struc-
tured programnsing that | have met with
many times before. The fact isthat chang-
ing the loog index valug inside the loop is
expressly forbidden in almost every alge-
braic language except BASIC (eg:
FORTRAN. Pascal, PUI). It should.
therefore. not be considered as a tech-
nique dictated by structured program-
nting. whldl is essentioly a study of lan-

methods of ingroving
lhc nndnbﬂiy and provability of pro-
grams.

{ also want to respond specificaly to
Mr Sewell's contention that changing the
interpreter is either impossible or imprac-
tical. The way to change interpreters, Mr
Sewell. is for everyone who knows about
the bugs int them to mention these bugs to
computer-store salespeople when shop-
ping for new equipment. It was partly for
this reasan that | intended my investiga-
tions of this particudar bug to be published
in a ragazine with as large a circulation as
BYTE's.

. Structured
Programming Clarifications

1 agree 100% with the sentiments ex-
presed by Crmwnluml m 'Stmuured

tStelheMardllﬂclBYTEplaZOJFor
t00 long, programmers have worried
almost exclusively about program size,
coding techniques, and execution speed
Logical simplicity, program reliability,
and ease of modification (inevitable in
every environment) have taken 3 back
seat

However, | want to point out the
following:

@ A design notation is not the same thing
as a design method. A notation tells you
how to write down something you have
already strucmred mentally. A design
method tells you how to arrive at the
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You'll be
le richer
afterb
one of these.

H-11A 16-Bit
Computer with Dual
Floppy Disk Storage

al

H-8 Personal
Computer with Dual
Floppy Disk Storage

H-89 All-In-One
Computer with
Floppy Disk Storage

Richer in knowledge

Once you build your own computer, you'll
know it inside out. You’ll know how to
make it work for you, how to make it grow
as your skills grow.

Richer in savings

Build-it-yourself kits cost less — about 30%
less than comparable assembled comput-
ers. And you'll probably never need to pay
someone for service because no one will
know your computer better than you.

Is it hard?

Not at all. Heath makes it simple with easy-
to-assemble designs and with step-by-step
manuals that guide you from unpacking to
final plug-in. And a Heathkit helping hand
is always just a phone call away.

Heathkift

H-14 Serial Printer

Innovative software

Heath offers you innovative programs for
running your home or business, and excit-
ing games for your family. You can have
Microsoft™ BASIC™, one ofthe most power-
ful and widely used languages.

Heath User's Group (HUG) will share with
you a library of over 500 programs to make
your computer serve you in ways you
never imagined.

Complete hardware

Choose from three computer systems:
The H89 All-In-One Computer gives you

everything in one compact, convenient
unit.

The flexible H8 gives you the freedom to
combine memory and interfacing for ex-
actly the system you require.

And the powerful H11A gives you 16-bit

ATETTITIL AT

H-19 Professional
Video Terminal

e2X 1 Ea

Self-Instruction for Assembly
and BASIC Programming

power for your most complex programs.
The Heathkit line includes video terminals,
matrix and letter-quality printers and a
complete selection of accessories. You'll
even find award-winning self-instruction
packages to teach yourself programming
in BASIC or Assembly.

FREE &7
CATALOG -~ "4 /

It's all in the &—
new 104-page
Heathkit Catalog,
along with nearly 400 electronic kits for
your home, work or pleasure. Send for
your free catalog today, or pick one up at
your Heathkit Electronic Center.*

*Visit your Heathkit Electronic Center in the U.S. or Canada where Heathkit Products are
displayed, sold and serviced. See your white pages for the location nearest you. Heathkit
Electronic Centers are units of Veritechnology Electronics Corporation in the U.S.

Write to Heath Company, Dept. 334-784, Benton Harbor, M1 49022

(in Canada write Heath Company, 1480 Dundas St. E., Mississauga, Ont. L4X 2R7)

Circle 169 on inquiry card.
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Letters

structure and how to write it down. This
is a very important distinction. I suggest
that figuring out what the structure ought
to be is the hardest part of programming.
I find that data-structured design pro-
duces programs that are simple, modifi-
able, and that accurately reflect the prob-
lem they are supposed to be solving. This
method is explained in Principles of Pro-
gram Design, by Michael Jackson (New
York: Academic Press, 1975).
eMr Williams's table-search program
used as an example of structured flow-
charting has some difficulties. The index
of the largest element (MAXINDEX) is
described in table 1 (page 22) as:

1 < MAXINDEX < N

This means that neither the first nor the
last entry can be the largest, and that there
must be at least three elements in the
table.

1 = MAXINDEX < N

would have been better, and was prob-
ably intended.

Also, the initial setting of MAXVAL to
—9 X 10% is much too machine depen-
dent. This number would have to be
changed for each compiler/computer
combination. Why should a programmer
even have to know what the smallest pos-
sible number is? It would be much better
to set MAXVAL to the contents of the
first entry in the table, and MAXINDEX
to 1. INDEX can then start at 2, since the
first entry in the table does not have to be

Listing 1

program FINDMAX
it array is empty (N = 0)
print 'V ARRAY IS EMPTY"
else array is not empty (N > 0)

compared with MAXVAL—it s
MAXVAL

There is another weakness in the pro-
gram. What if the table has no entries at
all? I know this is outside the specifica-
tion, but it really shouldn't be. As written,
the program will print:

MAXINDEX = 0, MAXV = -9 X 10*

Clearly, this is not true. The program

set first entry as largest (MAXINDEX = 1, MAXV = V(1))
comparisons start at second entry (INDEX = 2)

while INDEX = N

find value of current array element (CURRV = V(INDEX))

if current array element > largest element so far (CURRV > MAXV)
new maximum element = current element (MAXV = V(INDEX))
new maximum index = current index (MAXINDEX = INDEX)

endif
increment index by 1 (INDEX = INDEX + 1)
endwhile
print MAXV, MAXINDEX
endit
endprogram

MICROSTAT

Microstat is an advanced statistics package designed for use in research,
education and industry. Microstatis a file-oriented statistics package witha
Bata Management Subsystem (OMS) that creates the data files plus the
ability to: edit, list, destroy, delete cases, augment. sort, rank-order, lag.
move, merge and transform the data. The data transforms include: add,
subtract, multiply, divide, reciprocal, log, natural log and antilog. exponen-
tial, linear transformations plus adding any number of variables to create
new variables.

Once the file is created, it can be used to produce: Descriptive statistics,
Hypothesis tests (mean and proportion), ANOVA (one-way, two-way and
random blocks), Scatterplots, Frequency distributions, Correlation analysis,

. Simple and Multiple regression, Time Series, Nonparametric tests (11 of
them), Crosstabs and Chi-square, Factorials, Permutations, Combinations,
and 8 Probability distributions.

The price of Microstat is $250.00 and the user’s manual is available for
$20.00 and includes sample printouts. Since the printouts reference stand-
ard statistics textbooks and journal articles, you can compare, the accuracy
of Microstat to results produced on much larger systems. No other statistics
package seems to have the confidence to do that . . . at any price.

Microstat is availabje for the North Star DOS and Basic, Microsoft's
Basic-80™ (5.03 or later) and Compiler Systems’ CBasic2™. Please
specify 8” SO (soft-sectored) or North Star 5% disk when ordering.

ECOSOFT
P.O. Box 68602
Indianapotlis. IN 46268
{317) 283-8883

master charg

THL INTERBANR CARD
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INTERCHANGE

|fyou use the CP/M™ operating system, life just got a whole lot easier for
you. Interchange is a Z-80™ assembly language program that gives you all
of the features that PIP doesn’t, plus several unique features. Some of the
features of Interchange include:

DIR, in the usual fashion, p/us listing all files axc/uding those with a specified
character. Read/write status is also given.

ERA, as usual plus axc/usive erases. In addition, a 0" switch canbe used to
query on each erase, a “W" allows erases of R/0 files without query
{normally you are queried), and an “R” switch if system files are to be
included.

LIST permits printer listings with formatting controlled by TAB, WIDTH,
LINES and WRAP. If you are using the QT Systems Clock Board, listings
include the date and time.

COPY including exclusive copies and the optional “Q"”, “W" and “R"
switches plus an “E” switch that queries if the file already exists. It also
allows for changing disks in the middle of a copy if either the disk or
directory become full. It automatically verifies copies.

STAT, with ambiguous, unambiguous and exclusive listings. It produces an
alphabetized listing and includes each fila length, total directory entrigs and
space used and unused.

Other commands include RENAME (including ambiguous), HELP, START,
END, CLEAR, RESET, DATE, TIME, TAB, WIDTH, LINES, WRAP, 0T,
SETIT and TYPE. Once you'ye used Interchange, we doubt that you'll ever
use PIP again. The price of Interchange is $59.95 and the manual is
available for $10.00. Orders must be accompanied with your CP/M serial
number. Interchange is recommended for a 32K or larger system and will
not-run with an 8080 CPU. At the present time, only User 0 is supported.

CBasic2 is a registered trademark of Compiler Systems.
CP/M is a registerad tredemark of Digital Research.
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Mountain Computer
put it all together
for you.

- i

- - | -i. \
""" : T

y : = (:\ = ¥ 3
The CPS MultiFunction Card
Three cards in one! The Mountain Computer CPS MultiFunction Card provides all the capabilities of a serial interface, parallel
putput interface and real-time clock/calendar—all on one card—occupying only one slot in your Apple |1®. Serial and Paralilel
output may be used simultaneously from CPS. CPS s configured from a set-up program on diskette which sets the parameters
(such as baud rate, etc.) for all functions contained en the card and is stored in CMOS RAM on the card. Once you have
configured your card, you need never set it up again. You may also change parameters from the keyboard with control
commands. All function set-ups stored on-board are battery powered for up to two years. “Phantom slot” capability permits
assigning each of the functions of CPS to different siots in your Appie without the card actually being in those slots! For
example, insert CPS in slot #4 and set it up so that is simuiates a parallel jnterface in slot #1 and a clock in slot #7 and ieave the
serial port assigned to slot #4. CPS's on-board intelligence lets it function in a wide variety of configurations, thereby providing
software compatibility with most existing programs. *We've put it all together for you"—Lfor these reasons and-many more!

Drop by your Apple dealer and see for yourself how our CPS MuitiFunction Card can expand the capabilities of your-Apple and
save you a great deal of money as well.

alendar/Clock Parallel Output Serial Interface

® Onesecondto 99 years e Features auto-line feed, Apple ® Features auto-line feed, trans-

e Battery backed-up (2 years) tabbing, line length, delay after parent terminal mode, Apple

¢ Two AA standard alkaline batteries carriage return, lower to upper tabbing, line length, delay after
for back-up (provided) case conversion carriage return, local echo of

® Compatible with MCI Apple e Centronics standard— output characters, simultaneous
Clock™ time access programs reconfigurable to other standards serial/parallel output, lower to

e Status bit handshaking upper case conversion, discarding

ci extraneous LFs from serial input

; * Uses the powerful 2651 serial
Special PCl chip
’ M t l c t Introductory e 16 selectable internal baud rates—
3 ouniain compuier Price 50 to 19 2Kbaud
k INCORPORATED ¢ Half/Full duplex terminal operation
e |/O-interface-conforms to RS-232C
300 E! Pueblo  Scotts Valiey, CA 95066 2 39 e Asynchronous/Synchronous
1408) 438-6650 TWX: 910 598-4504 operation

Clrcle 267 on inqulry card.
"Apple Clock was the trademark of Mountain Computer inc = Apple and Apple || are registered trademarks of Apple Computer Inc.



What can you honestly

expect from an interactive

data terminal that costs only
$369?

=

“
L./

Well, to begin with, color graphics.

” RCA’s VP-3301 has unique color-locking circuitry that gives
you sharp, jitter-free color graphics and rainbcw-free characters.

Plus much more: Microprocessor control. Resident and
programmable character set. Reverse video. State-of-the-art
LS| video control. 20 and 40 character formats. R§232C and

20 mA current loop. Six baud rates. Eight data formats. ASCI
encoding. Light-touch flexible-membrane key switches for
reliability and long life. CMOS circuitry and a spill-proof, dust-
proof keyboard for hostile environments.

The VP-3301 can be used with a 525-line color or monochrome
monitor or a standard TV set through an RF modulator.*® It
serves a wide variety of industrial, educational, business and
individual applications including communication with time
sharing and data base networks such as those provided by
Dow Jones News/Retrieval Service, CompuServe and Source.

All this—for the low price of $369. And it's made by RCA. So
get the whole story about the surprising VP-3301 today. Write
RCA MicroComputer Marketing, New Holland Avenue,
Lancaster, PA 17604. Order toll-free: 800-233-0094.

**Model VP-3303 with built-in RF modulator—$389.
*Suggested user price. Monitor and modem not included.
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Letters

should test explicitly for an empty table.
The final pseudocode is shown in listing 1.

Listing 1 exhibits none of the problems
I've mentioned, and it was patterned using
data-structured design.

Mayer Wantman

3D Systems

17 Grange Rd

Elstree, Hertfordshire,
WD6 3LY, England

Gregg Williams Replies:

Mr Wantman's distinction between
notation and method is a particularly in-
cisive one. Because it is one of those ideas
that illuminates the mind and helps clarify
its intended subject, I'm sure | will find it
useful in the future.

Also, his corrections concerning
MAXINDEX, the initialization of
MAXVAL, and the possibility of an emp-
ty V array are correct. The first was a
typographical error, but the last two
were, alas, design errors on my part. My
thanks to Mr Wantman for pointing them
out.

Pralse from All Over

It would be nice if more software com-
panies took a leaf from Versawriter’s sales
program and offered a sample of their
products—perhaps a demonstration disk
for a dollar plus your disk. Boy, that
would certainly help in evaluating the
stuff they're offering.

Evans M Harrel
342 Sequoia Dr
Marietta GA 30060

Southwestern Data Systems has recent-
ly introduced The Courier, a demonstra-
tion disk for dealers. It contains program
samples from several manufacturers.
While not as convenient as trying out pro-
grams in your home, you now have the
opportunity to evaluate programs from
several sources at your local computer
store. . . . MH

In a day when companies charge you at
the drop of a hat for an update to their
software, here comes Tom Gibson pro-
viding an update to tiny-c, without
charge. (See the letter from Tom, below.)

I've seen or heard of no other company
doing this. Practices such as this will



Here's the system builder’s
solution for successful computers
and applications. Push in the CCS
component. Push in the operating
software. And push on with your ap-
plication. CCS systems and compo-
nents are designed to go together
quickly, and to keep running reli-
ably, with a proven return rate of
less than 1%.

And you get performance. The
systems deliver hardware vectored
interrupts and the capability to inter-
leave DMA data transfers with rates
as high as two megabytes per sec-
ond, plus bank select memory of up
to 512K bytes. This 8-bit system pro-
vides single user, multiuser, and
multitasking capability with ample
speed to prevent operator waiting or
loss of incoming real-time data.

The systems are available with
CP/M or MP/M operating systems.
For real-time or multiuser applica-
tions, the CCS OASIS real-time
multitasking operating system sup-
ports re-entrant programs and
relocatable code modules, with

Circle 52 on inquiry card.

Please have a sales representative

Please send more information on
CCS Systems and Expansion

California Computer Systems I
250 Caribbean Drive
Sunnyvale, CA 94086

tacilities for task-to-task communi-
cation, file protection, time-of-day
bookkeeping, spooling, task overlay,
dynamic memory management,
ISAM file structures and device-
independent I/O. CCS OASIS in-
cludes debug, text editing, linkage,
and file sort utilities; the system
supports a host of existing lan-
guages, applications, and utilities
from a range of vendors.

Powerful computer systems you
can configure to your demanding
requirements quickly, and with con-
fidence. Choose from a variety of
systems. Expand with CCS board-
level modules for memory, disk con-
trol, high-speed arithmetic, and I1/O,
plus subsystems for floppy and hard
disk storage.

If you sell, install, or use com-
puter systems, you should know
more about the CCS product line.
We’ve got a lot more to tell. Tear
out and return the coupon for more
information. Or call.

CP/M and MP/M are trademarks of Digital

Research. OASIS is a trademark of Phase One
Systems.
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TOMOIrow's
Software. ..
Todayl

UCSD’

P-SYSTEM

PORTABLE
POWERFUL
PROFESSIONAL

FOR P Meﬁ

=Operating system with inlerpreter,
screen andeharacter editors, filer,
ass&ml:lﬁ'tj uﬂlltlas and compilers,

'IFF#.SI"”?-_Kayad ISAM in BK user
memards

FOR ENGINEERS, CONTRACTORS

*Milestod@TME= Organic Soltware's
a.nswar'ltrPEH'l' Critical path
mcdedi

*FORTH

FORDO
*MEDOD

—.ﬁNSI ‘TT Subset

CLINICS
(™Ml _The complete
office & ﬁ;r the professional.
*DATEB —Appointmant
scheduling for your micro.

FOR SM INESS
*GL, AR yroll Packages
*Word Processing

FOR EDUC TORS, RESEARCHERS
*INTELLEC] ﬂ'LlT“fl—Afull range
LISP intarpreter for A, 1. applications
*mINDEXIT™MI _Text database system
for bibliggraphies, contracts,
abstracts, $tey

And Much More —

READY TO RUN ON
DECLSI11%
TRS-B0 Modet 11§

PCD SYSTEMS

P. 0. Box 143

Penn Yan, NY 14527
315-536-3734

LTMDIgItal Equinment
§TM of Tandy Corn,
*TM L of Callfornla
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Letters — —

guarantee tiny-c associates a good reputa-
tion and a long life.

Jack M Williams
902 Anderson Dr

- Fredericksburg VA 22401

To: tiny-c Two customers

Enclosed is a revision of tiny-c Two.

Usually we charge a small fee for up-
dates. But because tiny-c Two is a
brarid-new product and this is a signifi-
cant revision, we are sending it
without charge to all our tiny-c Two
customers.

You may keep your old disk. We
would appreciate it if you would
remove and destroy its "tiny-c” label,
and erase all its files. Then you may
use it as a scratch disk.

Tom Gibson
Tiny-c Associates
POB 269

Holmdel NJ 07733

When post-warranty service from a
microcomputer manufacturer can be
described only with superlatives such as
“exemplary” and “outstanding,” the time
has come to bring it to BYTE readers’ at-
tention. In afield noted for its past lack of
customer support, my experience with
Dynabyte's civilized and decent way of
treating consumers convinces me it is in a

league with such legendary firms as Rolls-

Royce (automobiles) and McIntosh
(stereo equipment).

[ called Dynabyte in Menlo Park,
California, from London, Canada, about
an intermittent disk problem with my
Dynabyte 5200, Although the warranty

" period had expired, Roy Wheaton,

Dynabyte’s new national service man-
ager, telephoned me. He not only spent
some time on the phone "walking me
through” the problem (I know nothing

. about the inside of a computer), but also

arranged to rush me hundreds of dollars’
worth of new parts without payment in
advance. He called back several times to
check whether they had arrived. The
problem, an auxiliary disk controller, was
sent back with the unneeded parts he sent,
on an exchange basis for $65.

Dynabyte’s policy of total customer
satisfaction should be contrasted with an
increasing number. of firms in our society
that become incommunicado after the
sale. I have never experienced anything

like the customer support given by
Dynabyte.

Benjamin D Singer

Faculty of Social Science
Department of Sociology

University of Western Ontario
London, Ontario, N6A 5C2, Canada

Null Way To Run

William Sommerfeld's self-replicating
program is an elegant one, but not quite
the shortest. (See “Letters,” March 1981
BYTE, page 16.) That honor goes to the
“null” program:

which, if run, also prints exactly itself.

Here is, I think, the smallest self-
replicating and self-modifying program.
Notice that the program it becomes is also
self-replicating (in fact, the one mentioned
above):

1 LIST
2 NEW

Finally, if mere self-replication isn't
enough, an infinitely self-replicating pro-
gram:

1 LIST
2 RUN

Robert F Barnes
905 Delaware Ave
Bethlehem PA 18015

Expert Advice,

On page 52 of the January 1981 BYTE,
there is a photo showing a power-line
filter in a video terminal. (See photo 2 in
Steve Ciarcia’s “Electromagnetic In-
terference.”)

The label on the capacitor is 0.1 pF at
1000 V DC. BYTE readers should be
warned that the selection of a DC-rated
capacitor for use across the power line is a
task for an expert. Nonexperts should use.
capacitors rated for the AC line voltage
and recognized for this use by Under-
writers Laboratories.

R E Stutz

Engineering Manager

Special Components Operations
Sprague Electric Company
26899 S Mooney Blvd

POB 5000

Visalia CA 93278m
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How to put
a system together
by tomorrow.

MANAGER'S
DILEMMA NO.2

You can reduce
the time lag between
an idea and its execution with
Mostek MD Series STD-Z80 BUS
modules. In this system compo-
nent approach, your engineer se-
lects the functions he needs—
‘CPU, memory, I70, etc. Then, he

inserts the compact STD-Z80

BUS modules into a card cage.
Redesigns are as easy as adding,
exchanging, or deleting modules.
Our broad software line fur-
ther speeds the design cycle. A

Prototype with
STD-Z80 BUS

real-time multi-tasking execu- micr OSYStems.
tive is available. And a CP/M* Tlle cost
compatible operating system. o

and a new Process BAsIC that, . €ffective edge.

© 1981 Mostek Corporation *Trademark of'Digital Research Corp:

is a development system
and a stand-alone executive.
And now, more than ever,
STD-Z80.BUS boards are the cost-
effective edge. Because we've
Jjust reduced prices an average
of 30%! Delivery is from stock
through your Mostek distributor.
We also offer OEM discounts,
a one-year warranty, and more.
Get all the facts today. Because
you never know when you'll
have to put a system together
by tomorrow. Contact Mostek,
1215 West Crosby Road, Carroll- -
ton, Texas 75006; (214)323-1829,
In Europe, phone Mostek
Brussels: 762:18.80.

MOSTEK® and MD Sernes are trademarks of Mostek Corporation




Terminal Width Problems
with the OSI Challenger

Shel Sacks, 2 Eldorado Blvd, Plainview NY 11803

If you use an OS] (Ohio Scientific) Challenger 1P com-
puter with a video display having a line length or TW
(terminal width) of less than 24 characters, you know
that you cannot properly save programs on cassette. This
is due to OSI's BASIC-in-ROM requiring a 72-character
terminal width. In fact, 72 is the default value for the TW
parameter, which is requested after the system is booted.
But this problem of properly saving programs is easily
solved.

The TW parameter is found in memory location 15
(decimal). The value of this parameter can be easily

changed by a POKE, either given in immediate mode or
from within a program. You might want to try a few dif-
ferent values and watch the changes in the display when
listing a program.

Due to overscan on the television that I use for a video
display, I program with TW set at 22 so that I can see all
characters as they are entered. When I'm ready to save
the program on tape, 1 begin with a POKE 15,72, which
returns the TW parameter to 72 and ensures that the pro-
gram is saved properly. I then SAVE the program as
usual.®

\Qo

« Tutor mode.
« Take back one move.

« Opening library. all moves.

ODIN BY PETER FREY.

FEATUREPACKED TO MAKE YOU
THE MASTER OF THIS GREAT STRATEGY GAME.

Odin," a product of Alpha Beta, the Atkin, Frey, Morgan, Slate software
group, plays the ancient game of Annexation (also known as Reversi)
according to the modern rules specified by the United States Othello
Association. Odin challenges and teaches on ten progressive levels. With
impressive, crystal clear graphics. Plus these exciting and helpful features.
« The ability to set up any position.

« Display a complete record of

We can't afford to
lose our wetlands.

#For years, marsh-
W/ es, swamps and
bogs have been

+ Change sides anytime.
+ Change the level of play easily
during the game.

« Instant replay in graphic detail.
« Instant strategic evaluation.
* Odin thinks on opponent’s time.

including a compli-
mentary subscription to
the Othello Quarterly.

TO ORDER or for the
name of your nearest
dealer. CALL TOLL
FREE. 800-621-5199

FREE MEMBERSHID (In Illinois 800-972-5855).
OrderOdinandgeta free Or write Odesta

United States Othello OTHELLO Publishing 930 Pitner,
Association membership, QUARTERLY Evanston, Illinois 60202.

Apple™ Disk
(Atkin/Frey)
TRS-80™(32K)
Disk $34.95

ODESTA

$40.00

Apple is the registered trademark of Apple, Inc.
S-80is aregistered trademark of Tandy Corporation.

PUBLISHING

Coming soon trom Odesta Publishing. David Slate’s Checkers.

John Morgan’s Game Disk.
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il drained and filled
for farmlands
and manmade
“improvements.”

wetlands. They're
natural fish farms
- and homes for small
Bnimals and birds. They
) ¢ provide a buffer from
'\ : floods and storms.
Millions of

k acres of
X\ . wetlands have
already been destroyed.
| We can’t recreate our wet-
5} |Iands once they're gone. We can

pteserve those we have. You can help.
Join the National Wildlife Federation,
% Department 103, 1412 16th Street,
= MNW, Washington, DC 20036.
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Turnyour Apple into the world’s
most versatile personal computer.

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

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

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

Circle 250 on inquiry card.

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

More languages. With SoftCard and
CP/M, you can add Microsoft's ANSI
Standard COBOL, and FORTRAN, or

. CONSUMER EPRODUCTS'.

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

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

SoftCard is a trademark of Microsoft. Apple I and
Apple I Plus are registered trademarks of Apple
Computer. Z-80 & a registered trademark of Zilog,
Inc. CP/M is a registered trademark of Diagital
Research. Inc.

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



The Santa Cruz Open

Othello Tournament for Computers

In mid January, when the Midwest
and Northeast were weathering
heavy snows and subzero tempera-
tures, programmers from the US and
abroad, laden with microcomputers
or terminals and modems. traveled to
the University of California in sunny
Santa Cruz, for the Santa Cruz Open
Othello T Each p

421 Kerr Hall
Santa Cruz CA 95064

misdirected to a meeting of the Sierra
Club.

The weekend was filled with many
little surprises. Despite our careful
plans, campus security forgot to open
the fortress-like Applied Science
building at the appointed hour. After
lravelmg great distances at con-

mmgmmhadbeen,, for

ble expense, the competitors

T

months for decisive head-to-head
competition in which only one pro-
gram would triumph as champion.
For individuals accustomed to
solitary, cerebral pursuits. this tour-
nament provided a public arena in
which to demonstrate their skills.

The focus of this concentrated
preparation was a complzx slralegy
game, origil called A

found th at a closed gate sur-
rounded by dense forest. Members of
the security force finally responded to
our panicky telephone calls and
opened the main gate, but then they
promptly departed, leaving all of the
rest rooms locked. The probl

Japan, it has gained a loyal following,
and the organizers were surprised by
the large number of individuals who
responded enthusiastically. When
tournament day arrived, 20 teams
were represented—more entries than
in any computer-chess competition.
The Santa Cruz Open was note-
worthy also in respect to its budget.
There wasn't any. Nevertheless, the
event managed to take on the ap-
pearance of a big-time competition
because of the enormous enthusiasm
of the participants and the generous
support from various segments of the

were eventually taken care of,
however, and the Othello tourna-
ment gained a momentumn of its own

then renamed Reversi. It js now
known as Othello, a trade name of
CBS Inc. The rules of play and
strategic ideas for this game have
been discussed in earber issues of
BYTE (see references at the end of this
article).

The University of California. Sanla
Cruz (UCSC), was an

and p: ded in ble order.

Twenty teams were
represented—more
entrles than In any
computerchess
competition.

site for this electronic confrontation.
The campus buildings are nestled
among redwood trees on a hill over-
looking Monterey Bay. an area of
mostly undisturbed natural beauty.
When the visitors arrived on campus
for the weekend tournament, many
must have thought they had been

26 hiylen © OYTE Peblicarions Inc

Toumamm informalion was sent
jal particip last

y.

At the request of Dan and Kathe
Spracklen, Fidelity Electronics and
the Hayden Book Company provided
air transportation from New York for
the tournament director, Jonathan
Cerf. Jonathan had recently returned
from London where he had wrested
the World Othello Championship
from the Japanese. It was the first
time that anyone outside Japan had
held the title. For US Othello players,
Jonathan's victory was akin to our
hockey team’s victory over the Rus-
sans at the 1980 Winter Olympics.
We were extremely pleased to have
Jonathan with us, and he turned in an

Sepmnber Later in the fall, most of
the personal computing magazines
carried announcements of the event.
Even though Othello is a recent in-
troduction to this country from

absolutely superb job as tournament
director. His efforts were aided by a
computer program | had written to
keep track of match outcomes,

Text continued on page 32
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meagaytor gnd apple
the parfect couplea

MEGASTOR consists of two very reliable 8-inch drives, complete with mtegral power
supply and controller card for APPLE II.

Any software currently running under APPLE 1l DOS will run dn MEGASTOR.

Special software is available to convgrt APPLE |l DOS files to IBM 3741 Ebcdic-formatted
files, and to read IBM-formatted filgga

MEGASTOR offers the user:

\ \ 1.1 or 2.2 megabytes of
B g storage per dual-
' v‘wﬂ drive unit.
\ W! . Full APPLE Il
. W 2 compatibility.

Digtributorship
and overseas
enquiries
welcomed.

"Apple is a:trade mark
of Apple Computer Inc.

YWigsak House
8 Stuart-Road,
Hig Wycombe Bucks,
~~#HP13 6AG, England.
Tel. H.W. (0494) 448633



A Major Breakthrough

The

OVOTIERAA HONN

The System 2800 is the next logical step in the
continuing line of innovative products from the
Systems Group.

Unbeatable S-100 Memory Boards

First was the development of the DMB6400

series of $-100 Memory boards featuring the
innovative Bank
Select switching
technique. This
enables users to
software select
up to four totally
independent
memory banks
per board.

The 2nd Generation

Then came the 2nd Generation of |IEEE S-100
COMPATIBLE Z80 PROCESSORS, FLOPPY DISK
CONTROLLERS and SERIAL /O BOARDS. Each

has been designed for single user, multi-user or

network operating systems
such as CP/IM® |

MP/M™ CP/Net™

and OASIS™,

The Next

Logical Step ...

We challenged our design team to create an
innovative yet competitive system utilizing our
existing line of field proven, dependable S-100
boards. The result: a highly reliable, quality built,
state of the art microcomputer that gives you
the cost/performance edge you need to be a
leader in your field.

The System 2800 comes with a choice of
operating systems: CP/M with an enhanced
CBIOS for single user systems and either MP/M
or OASIS for multi-user, multi-tasking systems.
MP/M is available with either a standard or

CP/M MP/M and CP/Net are trademarks o f Digital Research
OASIS is a trademark of Phase One Systems




enhanced XIOS. The CP/M based System 2800

provides improved diagnostic reporting capability
and increased sector sizes of 1024 bytes yielding

disk performance throughput increases up to
400% over standard unblocked systems.

The enhanced multi-user, multi-tasking MP/M
based System 2800 provides the same advanced
features as CP/M. In addition, this interrupt
driven implementation can offer performance
throughput increases up to 2000% thru
extensive disk buffering for applications
requiring a large number of disk accesses.

Also available is the OASIS operating system
with ISAM files, automatic record locking and
multiple-user print spooling.

All operating systems are available in either
floppy or hard disk configurations. The disk
drive selection includes single or double sided,
double density 8-inch floppies with up to 2.52
megabytes of formatted storage per system,
expandable to 5.04 megabytes, and an 8-inch 10
megabyte winchester hard disk.

Cost Effective Reliability

Dealers, OEM’s and System Integrators share
many common needs. Not the least of these is
dependable products. That's why we back our
System 2800 with our established reputation for
high quality products, superior support, prompt
and courteous service, and a one-year warranty.

Take the next logical step. See your nearest
computer dealer, or contact us for the complete
story on our S-100 family of board products and
enhanced systems.

Systems m

A Divisionof MEASUREMENT systems & controls

incorporated
1601 Orangewood Ave.
Orange, Calif. USA 92668
(714) 633-4460 TWX/TELEX: 678 401 TAB IRIN

For International Sales Inquiries contact: SIGMA INTERNATIONAL. INC., P.O.
Box 1118, Scoltsdale, AZ 85252 USA (602) 994-3435 / Telex 165 745 Sigma




Introducing 4 new programs from the

These new programs are going to do
for you just whatour VisiCalc™ program
has done: make your computer work
harder, so you can work smarter!

They'll enable a personal com-
puter to take over more of those
tasks eating up so much of your
time. That'll give you more time to
concentrate on the tasks where your
skills, experience and intuition can
do the most good. Things like think-
ing, planning and managing.

A personal computer can help
you do all these things better. And
Personal Software™ programs will
help you do them best!

1M1 PERSONAL SOFT WARE PN
AppIc i a registered erademark of Apple Computer, I

VisiDex. The VisiDex™ program
makes it a snap for you to remem-
ber anything, and everything,

you don't want to forget.

It's a free-form personal filing
program with nearly unlimited cross
referencing.

VisiDex “thinks” and “remem-
bers” just the way you ask it to—so
you can access it anyway you want,
and find exactly what you want—
instantly!

VisiPlot. The VisiPlot™ program
makes it easy to see what your
numbers really say.

It adds real meaning to financial
analysis, forecasting, budgeting and
business planning. Because VisiPlot
takes hard-to-grasp numbers and au-
tomatically turns them into easy-to-
comprehend charts and graphs,
right before your eyes!

All kinds of charts and graphs,
with all kinds of flexibility in titling,
shading, and color—all at the touch
of a few buttons!

Ask your favorite retail computer dealer for a demonstration of the Personal Software programs.




- HOWTO WORK

people who brought you VisiCalc!

VisiTrend/VisiPlot. If you want
sophisticated trend forecasting and
statistical analysis—and you know
how hard it is to create them by
hand—you’'ll want to get your hands
on the VisiTrend/VisiPlot™ program!

This program will enable you
to rapidly perform regressions and
time series analysis, plus providing
you with comprehensive charting
and graphing capabilities.

VisiTerm. The VisiTerm™ program
enables you to reach out to the
world.

With VisiTerm, you'll be able to
use your personal computer to com-
municate with larger computers, to
tap into data networks, to communi-
cate with other personal computers.

VisiTerm gives you all the
benefits of a personal computer,
plus all the advantages of an intelli-
gent terminal, all in one package.

All of these programs are currently
available for the Apple 1I and 1I Plus.
Besides their many individual ben-
efits, these new programs deliver
an even greater total benefit. That's
because many of them interact
with each other and with our new,
enhanced version of VisiCalc.
Together, they give you an
unprecedented family of personal
computing capabilities; making the
computer work harder, so you

can worlk— smarter! aE 'NC-

Or call us at (408) 745-7841 for the name of the Personal Software dealer nearest you. Or write us at 1330 Bordeaux Drive, Sunnyvale, CA 94086.

Circle 314 on Inquiry card.




Text continued from page 26:

calculate standings, and make pair-
ings for each new round. The pro-
gram ran on a Radio Shack Model III
TRS-80 lent to us by the local Radio
Shack retailer.

We also received generous assist-
ance from many others. BYTE
Publications offered a prize of an
autographed, bound set of its early
volumes. The Computer Room, a

Photo 1: Peter Frey, the author, waits patiently for his TRS-80 to calculate its next

move.

Photo 2: Dan and Kathe Spracklen record the move of Larry Atkin's machine as he

reaches for the chess clock.
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retail establishment in nearby Scotts
Valley, provided two Commodore
PET computers for the weekend. One
of these machines was used to run the
program of our most distant entrant,
Anders Kierulf, who was competing
by proxy from the University of
Zurich in Switzerland. Members of
the local Apple and TRS-80 users’
groups also volunteered their

assistance. Several ran programs for
entrants who could not be at the tour-
nament site.

To accommodate individuals
operating from large machines at dis-
tant locations, six of my colleagues at
UCSC donated the use of their offices
and telephones for the weekend. This
arrangement avoided the consider-
able expense of installing telephones
in the main tournament room and
also provided some unexpected enter-
tainment. Prior to the tournament,
we had completed a university requi-
sition to obtain keys for each office.
On the first day of the tournament, I
assigned office keys to each of the
mainframe participants so that their
terminals and modems would be
secure. Imagine my chagrin when I
learned that most of these keys did
not work. The weekend was only a
few hours old, and already some of
the participants were starting to
wonder if the tournament organizer
had all of his marbles in the right
place. A hastily discovered master
key saved us.

Having six participants located in
faculty offices away from the main
tournament room also led to some
logistical complications. When a
microcomputer was paired with a
mainframe, it was a simple matter to
move the microcomputer into the
proper office. When two mainframes
were paired, the solution was not so
easy 'since each was anchored to a
telephone outlet. The problem was
eventually solved by borrowing a few
tricks from the ancient Greeks. Spec-
tators who had dropped by to see this
curious event were treated to a
modern version of the marathon.
Moves were relayed from one office
to another, sometimes located on dif-
ferent floors, by messengers running
as fast as possible. The spectators, |
am sure, were impressed by our
brilliant use of modern technology.

The tournament involved a David
versus Goliath theme as well. Not
only were lowly TRS-80s matched
against large systems like the Control
Data Cyber 170/730 and the Univac
11/40, but many first-time com-
petitors found themselves sitting
across the table from computer

Circle 436 on Inquiry card, ——=p
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This high quality professional computer monitor 80 character display makes it ideal for word
provides sharp, clear display of up to 80 characters by processing and scientific applications.
25 lines of text, making it ideal for word processing as :
well as standard business applications.

Lightweight industrial grade construction gives , .
maximum portability with reliable operation. NE C

Color monitor also available for Apple* Atari® and NEC America, Inc.
other popular computers. See your authorized NEC 1401 Estes Avenue
America Dealer. Elk Grove Village, IL 60007

Apple Is a registered tracemark of Appie Camputer. 1nc
Alar s a registered trademark of Arari Inc




Rank Author(s) Affiliation
1 Paul Rosenbloom Carnegie-Mellon Univ
Pittsburgh PA
2  Charles Heath Instant Software
Peterborough NH
3 Dan and Kathe Fidelity Electronics
Spracklen Miami FL
4a Peter Frey Northwestern Univ
Evanston IL
4b  Larry Atkin Applied Concepts
Peter Frey Garland TX
6  Stephen Cheng DataSoft Inc
San Jose CA
7 Anders Kierulf Univ of Zurich
Zurich, Switzerland
8  Rab Phillips Univ of Maryland
College Park MD
9a Douglas Larson Hewlett-Packard
Paul Gootherts San Jose CA
9b  Bill Tomlinson California State
Mark Faron Univ, Northridge
: Chris Gates
11 Richard Adams Data General
Dayton OH
12 David Levy Philidor Software
Kevin O'Cannell London, England
13 Nick Jacobs Univ ot California
Berketey CA
14 Michael Riley AB Computers
Montgomeryville PA
15a Gerhard Ringel Qantel Corporation
Dan Jones Hayward CA
15b  Ron Burke Summit NJ
17 Bill Kemper Hewlett-Packard
Corvallis OR
18  Brian Redman Bell Telephone
Lynn Aston Labs, Whippany NJ
19 Peter Frey Northwestern Univ
Evanston IL
20  Jack Decker The Alternate Source
Lansing Ml

Kate Rosenbloom
author

authors

author

Larry Atkin
author

Stuart Hastings
James Morgan
authors

authors

author
authors

author

Ernes! Maharenke

authors

Philip Manoff
John Sechrest

Brian Redman
Kurt Inman

Greg Vaughan

Representative at Programming

Tournament Site

Hardware Lapguage Wins-Losses
DEC KA10 SAIL 8-0
Model | TRS-80 Assembler 741
4 MHz 6502 Assembler 7-3
Model | TRS-80 Assembler 7-4
2 MHz 6502 Assembler 5-4
Model | TRS-80 Assembler 4-4
Commodore PET Assembler 5-4
Univac 11/40 Pascal 5-4
HP-1000 FORTRAN 4-4
CDC CYBER 170/730 BASIC 4.4
C/330 Eclipse Pascal 4-3
2 MHz 6502 Assembler 4-4
MODCOMP BCPL 3.5
Commodore P.ET Assembler 34
Qantel System 220 Assembler 3-5
Model | TRS-80 Assembler 35
HP-85 BASIC 2-6
VAX 11/780 o] 2-6
Maodel | TRS-80 BASIC 1-5
Maodel | TRS-80 BASIC 1.7

Table 1: Final standings for the Othello Tournament held at UCSC on January 17 and 18, 1981.

luminaries such as Dan and Kathe
Spracklen, David Levy, or Larry
Atkin. These tournament regulars
had ten times as much experience as
everyone else combined. Despite this,
several of the newcomers turned in
impressive performances.

Tournament Rules

The tournament rules closely
followed those adopted for human
competition by the United States
Othello Association (USOA). Each
contestant was allowed a maximum
of 30 minutes for each game and
moves were communicated using
standard USQA notation. Pairings in
the first round were determined by a
random process. This was necessary
because many programs had not been
used in tournaments or they had been
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modified extensively since their last
public performance.

A modified Swiss procedure was
used to make the pairings for all
subsequent rounds. At the end of
each round, all of the contestants
were ranked on the basis of their
won-lost records and by cumulative
piece differential when records were
equivalent. Matches were then slated
between the programs in first and sec-
ond place, third and fourth place,
fifth and sixth place, and so on. When
this led to a pairing between con-
testants who had already met, a
modified set of pairings was prepared
which approximated the initial plan
as closely as possible. The Model III
TRS-80 performed these contestant-
juggling acts quickly and accurately.
This system of pairings insured that

each contestant met an opponent of
relatively similar strength. Although
this decreased the number of lopsided
outcomes, the won-lost records did
not accurately reflect the relative
playing strength of each program.
After the planned eight rounds had
been completed, five programs were
tied with records of five wins and
three losses. TOurnament director
Cerf arranged several playoff
matches between contestants who
could stay a few extra hours. The
addition of these extra matches, plus
the cancellation of several others
because of telephone problems, led to
an unequal number of matches for the
different programs. To arrive at final
rankings, we used a Guttman scaling
technique, instead of more conven-
tional procedures. This is an iterative
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The Percom Peripheral

35 cents

Percom’s DOUBLER II™ tolerates wide variations in media, drives

GARLAND, TEXAS — May 22, 1981 —
Harold Mauch, president of Percom Data
Company, announced here today that an im-
proved version of the Company’s innovative
DOUBLER™ adapter, a double-density plug-in
module for TRS-80° Model I computers, is
now available.

Reflecting design refinements based on both
theoretical analyses and field testing, the
DOUBLER 1% so named, permits even great-
er tolerance in variations among media and
drives than the previous design.

Like the original DOUBLER, the DOU-
BLER !I plugs into the drive controller IC
socket of a TRS-80 Model | Expansion Inter-
face and permits a user to run either single- or
double-density diskettes on a Model L.

With a DOUBLER II installed, over four
times more formatted data — as much as 364
Kbytes — can be stored on ane side of a five-
inch diskette than can be stored using a stan-
dard Tandy Model I drive system.

Moreover, a DOUBLER 11 equips a Model |
with the hardware required to run Model Il
diskettes.

(Ed. Note: See “OS-80™: Bridging the TRS-
80° software compatibility gap” elsewhere on
this page. )

The critical clock-data separation circuitry
of the DOUBLER Il is a proprietary design
called a ROM-programmed digital phase-lock
loop data separator.

According to Mauch, this design is more
toierant of differences from diskette to diskette
and drive to drive, and also provides immunity
to performance degradation caused by circuit
component aging.

Circuit misapplication causes diskette read, format problems.
High resolution key to reliable data separation

GARLAND, TEXAS — The Percom
SEPARATOR™ does very well for the Radio
Shack TRS-80" Model I computer what the
Tandy disk controller does poorly at best: reli-
ably separates clock and data signals during
disk-r