WINDS, 7 $2.50 in USA/$2.95 in Canada
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Someday all terminals will be smart.......

@ 128 Functions—software controlled @ 82 x 16 or 92 x 22 format—plus graphics
@ 7 x 12 matrix, upper/lower case letters @ Printer output port
¢ 50 to 38,400 baud—selectable ¢ "CHERRY" keyboard

CT-82 Intelligent Terminal, assembled and tested. . . . . . .$795.00 ppd in Cont. U.S.

SOUTHWEST TECHNICAL PRODUCTS CORPORATION
219 W. RHAPSODY
: SAN ANTONIO, TEXAS 78216

Circle 296 on inquiry card.



Management Information Display

Ultrasonic heart sector scan

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 SDf then maps computer display
memory contant 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
display.

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, C).

*U.S. Pat. No. 4121283
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Model SDI High-Resolution Color
Graphics Interface

HIGH RESOLUTION

The SDYs 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.

Model SD! 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 SDI 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 color 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 94040 * (415) 964-7400

Tomorrow’s computers today

BYTE July 1980 1



72H
@Oan mfré'z]Stfﬂu

Here’s the state of the art
in low-cost hard-disk computers

11 MEGABYTES
OF

FAST HARD-DISK STORAGE
Yes, the Cromemco Model Z-2H
is in a class by itself in the computer
field.
These Z-2H features tell you why:
o 11 megabytes of hard-disk
storage
64 kilobytes of fast RAM
Two dual-sided floppy disk
drives
® Z-80A type processor
® Fast 4 MHz operation—150
nanosecond access time
o Fast hard-disk transfer rate of
5.6 megabits/second
® Low cost
And that’s not all you get. Not
nearly.

BROAD
SOFTWARE SUPPORT

You also get Cromemco software
support—the broadest software sup-

Circle 1 on inquiry card.

port in the microcomputer field. Soft-
ware that Cromemco is known for.
Like this:

Structured BASIC

® FORTRANIV

® RATFOR (RATional FORtran)
e COBOL
[}
[ ]

Z-80 Macro Assembler
Word Processing System
o Data Base Management

And more all the time.

FIELD PROVEN

The Z-2H is clearly in a class by it-
self. We introduced it last summer.
It’s field proven. It's reliable.

And it's rugged. Housed in a sturdy,
all-metal cabinet.

EASILY EXPANDABLE
As always with Cromemco, you get
expandability. The fast 64K RAM in
this Model Z-2H can be expanded to
512 kilobytes. That amount of RAM
combined with 11 megabytes of hard-
disk storage gives you enormous

Cromemco

computer power—the equal or even
beyond what much larger computers
sometimes offer.

What’s more, this computer gives
you a 12-slot card cage. That’s to plug
in your special circuits as well as
additional RAM and interface cards.

This expandability is supported by
still more Cromemco value — the
Z-2H’s heavy-duty power supply that
gives you 30A at 8V and 15A at =18V
to support plug-ins.

LOW COST — SEE IT NOW

The Z-2H is real. It's been in the
field for many months. It's proven
itself.

You should see the Z-2H now. Con-
tact a Cromemco representative and
arrange for a demo. Learn that Cro-
memco is a survey-winner for reli-
ability.

And learn that the Z-2H is under
$10K.

In the long run it always pays to
get the best..

280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 ¢ (415) 964-7400

Tomorrow’s computers today
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22 HANDHELD REMOTE CONTROL FOR YOUR COMPUTERIZED HOME
by Steve Ciarcigq

Steve presents three schemes to conveniently send control data to the computer.

116 INTERACTIVE CONTROL OF A VIDEOCASSETTE RECORDER WITH A
PERSONAL COMPUTER by Dr Richard C Hallgren

Hardware and software link a Sony Betamax with an Apple II or TRS-80.

154 PILOT/P: IMPLEMENTING A HIGH-LEVEL LANGUAGE IN A HURRY
by David Mundie

Here’s how to write a preprocessor in Pascal that translates the target language’s source code into
Pascal source code.

Background

46 THE 1980 WEST COAST COMPUTER FAIRE: A Watershed Year for Per-
sonal Computers by Chris Morgan

BYTE brings you pictures and comments about this record-breaking show!

56 SIMULATING HUMAN DECISION-MAKING ON A PERSONAL COM-
PUTER by Peter W Frey

The development of “intelligent” computer game programs, such as Othello, is traced from the early
studies of human subjects to the final strategy.

74 EDUCATION FORUM: BOOKS AS AN ANTIDOTE TO THE CAI BLUES
or Take a Publisher to Lunch by Tom Dwyer

A successful author presents the case for publishing a new breed of personal computer books.

86 EDUCATION FORUM: THE PERSONAL COMPUTER—Last Chance for
CAI? by Lou Frenzel

A brief history of computer-aided instruction is followed by speculation on its future.

98 EDUCATION FORUM: COMPUTER ILLITERACY—A National Crisis and
a Solution for It by Arthur Luehrmann
More people need to know how to use computers.

138 A PERSONAL COMPUTER ON A STUDENT'S BUDGET by ] C Johnson

Putting together a system by economical buying and building can be done.

—7175 THE MICROCOMPUTER IN THE UNDERGRADUATE SCIENCE
CURRICULUM by W N Hubin

The current status of the microprocessor in colleges is assessed.

—198 THE USER'S COLUMN: OMIKRON TRS-80 BOARDS, NEWDOS +, and
Sundry Other Matters by Jerry Pournelle

Science fiction writer Jerry Pournelle begins a semiregular column of hardware and software reviews.

210 CREATING A FANTASY WORLD ON THE 8080 by Robert T Nicholson

Here are some valuable tips on designing your own Adventure game.

236 MICROS: Using BASIC to Learn Assembly Language by Robert T Pickett I

The BASIC program presented here simulates a very simple stored-program digital computer with its
own assembly language.
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ON THE COVER

Our cover this month, Computers in Education, by Robert
Tinney, is a fanciful version of a personal computer
“vlayground.” Computers are becoming fixtures in our
schools, and this month's BYTE takes a look at some of the
implications of this new wave in education. For more details
about the education articles in this issue, see the guest
editorial by Dr Ludwig Braun beginning on page 6.
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. B12 x 484 resolution MICROXNGELOtM.

display supervised by HIGH RESOLUTION -
its own micropro-
ot P GRAPHICS SUBSYSTEM -
- 32K bytes of dual port $1995.00
memory give a com- Light Pen Optional
pletely undisturbed '
screen image
+ Resident software em-
ulates an ASCII ter-
minal and provides
graphics routines for
point, line, region, and
light pen usage, and
more
- Compatible with any
S-100 system, yet eas-
ily interfaced to other
computers
- 78 key keyboard with
graphics function
keys
- 15” high performance
monitor

SUBSYSTEMS

SCION CORP.

WORDSMITH ™
VIDEO . Wordsmith Word Pro-

cessor software
EUBSYSTEM . 40-line page display
51595.00

- Selectric layout key-
board plus R0 Word-
smith function keys

- 15” high performance
monitor

- Compatible with S-100
systems

- Complete documenta-
tion

Call or write:

SCION CORP.
8455-D Tyco Road
Vienna, Virginia 22180
(703) 827-0888
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BLACK AND WHITE BIUES GOT YOU
DOWN? WANT TO ADD AT LEAST A TINT
OF COLOR TO YOUR COMPUTING? WISH
SOMEONE WOULD COME UP WITH AN IDEA
TO IMPROVE CONTRAST, RELIEVE EYE
STRAIN, AND PROVIDE A SURFACE THAT
IS EASY TO CLEAN FOR YOUR
MONITOR?

THE 'ORIGINAL SMOKE SCREEN' IS
YOUR ANSWER!' CECO HAS FOUND THE
RIGHT MATERIAL THAT COMBINES THE
BEST FEATURES OF DURABILITY,
PERFORMANCE , AND EASE OF
INSTALLATION. MADE FROM TOUGH
ACRYLIC MATERIAL, IT HAS SHOWN
ITSELF TO BE RELIABLE AND
OPTICALLY SUPERIOR. WHILE NOT
RECOMMENDED FOR COLOR MONITORS, IT
IS THE PERFECT MATCH FOR YOUR 12"
BLACK AND WHITE.

THE 'ORIGINAL SMOKE SCREEN' COMES
READY TO INSTALL, EVERYTHING YOU
NEED IS IN THE PACKAGE, NO
DRILLING, SCREWS, OR  OTHER
DAMAGING MOUNTING IS REQUIRED.
FOR AS LITTLE AS $9.95 YOU CAN
FINALLY IMPROVE THE OPTICS OF YOUR
MONITOR 1IN ONLY SECONDS. TRULY,
THIS IS A VAIUABLE ADDITION TO
YOUR SYSTEM.

MONO-CHROMATIC IMAGING IS THE KEY
TO THE 'ORIGINAL SMOKE SCREEN' BY
CECO AND IT PROVIDES AN IMAGE THAT
IS EASIER TO VIEW THAN AN
UNPROTECTED MONITOR. MAKES
GRAPHICS LOOK MORE INTERESTING .
PROVIDES A REAL IMPROVEMENT TO
MONITOR PROTECTION.

C
E
C
0
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Edimnial

Computers in
Learning Environments
An Imperative for the 1980s

Guest Editorial by Dr Ludwig Braun

Editor’s Note: Our guest editorial this month is by Dr Ludwig Braun, professor
and Director of the Laboratory for Personal Computers in Education at the State
University of New York at Stony Brook. Dr Braun is well known in computer-
education circles for his extensive work in making computers in the classroom a
reality. His remarks serve as an excellent introduction to the series of education
articles featured in this issue of BYTE.

BYTE firmly believes that the time to establish a dialog about the role of per-
sonal computers in the classroom is now. To this end we have established a
feature called “Education Forum,” which will appear in BYTE semi-regularly.
(See the Education Forums in this issue by Tom Dwyer, Arthur Luehrmann, and
Louis Frenzel.) Future Education Forums will include commentaries by MIT's
Seymour Papert (the August 1980 BYTE) and James Garson of the University of
Notre Dame (in the September 1980 BYTE).

Two articles in this issue discuss the controversial topic of CAIl (computer-
aided instruction), "PILOT/P: Implementing a High-Level Language in a Hurry,”
by David Mundie, and "The Personal Computer: Last Chance for CAI?", by
Louis Frenzel. (Computer-aided instruction is a drill-and-practice approach to
computerized education begun in the 1960s, which alienated many people both
inside and outside of the educational community.) Some readers might take us to
task for covering what they think is a moribund approach to computer learning.
Nonetheless, we feel that Louis Frenzel's article puts CAl in a realistic perspective.
David Mundie's article describes the PILOT language, which is designed to imple-
ment CAI programs. Some educators feel there is a place for drill-and-practice in
the schools; that the “sin" of CAl is really one of omission rather than commis-
sion—it simply does not go far enough in making full use of the potential of the
personal computer. Tom Dwyer, however, makes the case that the philosophy
behind CAl is inherently wrong.

Whether you are for or against CAI, we invite you to contribute to and to join
in this important debate through BYTE's Education Forum....CM

he computer has had a role in education in the United States for two
decades. Until recently its role has been minimal for a number of reasons.
Among these reasons are:

® The lack of adequate amounts of high-quality courseware.

® A lack of training among teachers and administrators in the uses of com-
puters in education,

® The cost of providing computing, which frequently has been far beyond
the budget even of the very interested school.

Because of the advent of the large-scale integrated (LSI) circuit technology
in this country, the last inhibitory factor above has been decreased drama-
tically. It now is possible for schools to buy quite powerful microcomputers at



“For reliable data storage,
I recommend systems with
Shugart disk drives? ..

® Nycom, Los Altos, California

“The last thing you need when you put
your personal computer or small business
system to work is a disk drive that you
can’t rely on. If the drive quits, your
system 1s out of business’

Thats why more and more manu-
facturers and dealers depend on Shugart
disk drives for reliable data storage. These
professionals don’t want disk drive prob-
lems any more than you do. Shugart has a

TM—Minifloppy is a trademark of Shugart Associates.

store from 5 to 58 megabytes. No other
manufacturer offers such a wide variety of
disk storage for personal computer and
small business systems.

Word processing, general business,
accounting—big system or small, you can
rely on Shugart drives. We’re known as the
Headstrong company for good reason.
We’re Headstrong about reliability, quality,
and value. Ask your dealer. He knows us.

large family of drives, too—in all sizes and
capacities to suit your system storage
needs. For the smaller system, the original
5%-inch Minifloppy ™ stores 250 to 500
kilobytes (single or double-sided)—that’s
about 50 to 100 pages of printed material.
Our single and double-sided 8-inch
floppys store 800 to 1600 kilobytes. And
for systems that need a larger data base,
our 8-inch or 14-inch fixed disk drives

Relyon the

Headstrong Company.

JA.Shugart

475 Oakmead Parkway, Sunnyvale, California 94086




prices in the order of $500 to $1000,
with the possibility that these costs
will decrease by a factor of two with-
in the next five years. Now that the
cost of computing is within the reach
of most schools, there is an urgency
for the elimination of the other two
principal inhibitors cited above.
There are several compelling
arguments in favor of immediate and
dramatic intervention in our educa-
tional system in order to take advan-
tage of the many benefits which the
computer can contribute. Among
these compelling arguments are:

A. Our educational system is
widely perceived as being unsatisfac-
tory.

Among the indicators which lead
to this feeling of dissatisfaction are:

1. The significant increases in the
number of dropouts (eg: in New
York City more than 40% of
students drop out before grad-
uating from high school).

2. An increase in the number of
students who are performing

Our educational system is
widely perceived as being
unsatisfactory.

below their grade level. Frequently
such students fall further and fur-
ther behind the longer they stay in
school. This may be a contributing
cause of increased dropouts.

3. Declining Scholastic Aptitude Test
(SAT) scores and increasing
numbers of failures in statewide
tests such as the Regents examina-
tions in New York state.

4. Decrease in average daily
classroom attendance among
students currently enrolled.

5. Unacceptably high levels of youth
unemployment, especially among
minority youths.

6. Continuing decline in the educa-
tion of our students in the sciences
as measured by the recent National
Assessment of Educational Pro-
gress (NAEP) studies as well as
those of the National Research
Council and the National Science
Foundation.

SAY AH...HA!

If you are a physician considering
the installation of a billing sytem
for your medical or dental office,
then MicroMed™ and MicroDent™ are
for you.

The Software Hows™ division of
MicroDaSys is a leader in solution
oriented office tools. Both
MicroMed and MicroDent provide the
most cost-effective way to automate
your patient accounting and record
keeping procedures. MicroMed and
MicroDent offer:

Insurance preauthorization.

LI R O R N I O B |

- Aged accounts receivable.

- Mail list data base sorts patients on the basis of 15 selection criteria.
- May be used for mailing labels, lists and form letters, automatically.

Not only is your medical billing system a time and money saver, but best of all
it entitles you to terrific tax advantages.
CBASIC source code and comprehensive documentation. And the price is right --—
A demo disk is available for $50.
write today for your free brochure, sample forms and reports. Specify format.

just $995 each, including forms.

Then say Ah...HA!

Lucrative quantity discounts
to dealers and OEMs.

a divislon of

™

Complete billing for small practices or busy groups.
Accomodates any insurance forms (including Medi-Cal).

No more backlogs of tedious and troublesome forms.

Allows multiple insurance coverage for any patient.

Prints patient statements automatically.

Instant recall of patient ledgers on CRT printer.
Daily transactions include treatment details.

Provides all the reports yon need for a successful practice:
- Activity reports itemized by physician.
- Daily, monthly and year—-to-date totals by physician.
- Service profitability amalysis.

MicroMed and MicroDent include

Call or

MicroDaSys P.O. Box 36275 Los Angeles, CA 90036 Phone: (213) 731-0876 TWX:9103212378
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In a September 17, 1979 excerpt
from Education Daily, it is noted
that the whole question of scien-
tific literacy is a problem for the
country. The National Assessment
of Educational Progress report
shows a decline in science
knowledge in school children of all
ages. The report points out that in
the nine-year-old group, on a na-
tional basis, some 65,000 fewer of
this group could answer the typical
science questions in 1973 com-
pared to 1970, while 70,000 fewer
of the seventeen-year-old group
could answer science questions
correctly in 1973 than could in
1970.

7. Increased concern about spiralling
costs incurred by the requirement
to “mainstream” handicapped
students (ie: put them into
classrooms with other students), as
well as by the introduction of pro-
grams for gifted children and
children with learning disabilities.
All of these problems are exacer-
bated by the general lack of train-
ing among teachers in dealing with
these special students.

8. Unacceptable levels of failure in
state-mandated competency tests
for high school graduation.

In each of the indicators of need
cited above, there is evidence that the
computer can provide assistance to
the teacher in addressing these needs.
Such assistance typically is not avail-
able otherwise.

It was not possible, within the con-
straints of time and finances, to do a
complete literature search to support
the contention above that the com-
puter can help in improving our
educational system; however, some
major items of evidence will be men-
tioned below.

With respect to increasing atten-
dance as a result of the use of the
computer, two studies may be cited:
one dealing with secondary schools in
the District of Columbia, and the
other dealing with community col-
leges in Ontario, Canada. (See ref-
erences 1 and 2, respectively.) A find-
ing from the secondary schools in the
District of Columbia was that, at a
tax cost to the public of $8.43 per stu-
dent day, there was an increase in stu-
dent attendance across the three pilot
schools totaling $30,790 (from daily
attendance revenues). This was based
upon only 700 students in the pilot



Z8000.

You know it's better.
Now, it’s real.

Welcome to the next micro-
computer revolution. A whole
new generation of processors
that bring big-machine architec-
ture to small computers: Up to
10 times the throughput of Z80.
Eight megabytes of directly-ad-
dressable memory. Plus, arich,
powerful set of over 400 instruc-
tions, data types and address
modes.

Not a promise. A reality.

Introducing MPU-8000™ —
our brand-new 16-bit CPU that
makes the most of Z8000'’s
many advantages, and then
some.

With MPU-8000, you get
all the computing power you
need. And, you can have it with
the low-cost Z8002, which ad-
dresses 64K, orthe full eight

megabyte Z8001. There's plenty
of room for expansion, too, via
a top connector that makes
adding an MMU or other Zbus-
compatible accessories literally
asnap.

Software support? Z8000
Pascal, editor, macro-assembler,
operating system and more are
on the way. But you don’teven
have to wait for them. Our new
CPU isusablenow inyour pres-
ent [EEE S-100 system, simply by
slaving our MPU-8000 to your
existing Z80 and cross-assem-
bling your programs for the
Z8000.

.
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Think about it: 16-bit
S-100. All the power, speed and
flexibility of a mini, simply by
plugging in the new MPU-8000.
From Intersystems: Computer
products you can rely on. And
build on, too.

loneerSyysiems

Ithaca Intersystems Inc.,
1650 Hanshaw Road/PO. Box 91,
Ithaca, NY 14850
607-257-0190/TWX: 510 255 4346
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program. Extrapolating this to the
proportion for the total number of
students in all public secondary
schools in the District of Columbia
(approximately 24,000 students),
conceivably such a productivity gain
would be on the order of $1 million
per year. In the case of the commun-
ity college system in Ontario, the use
of the computer lowered the attrition
rate or, conversely, increased the at-
tendance rate of students in remedial
or basic mathematics courses from a
dropout rate of 60% with traditional
instruction, to a rate of only 20% at-
trition with the CAI (computer-aided
instruction) mathematics. In terms of
a dollar’s gain or cost-productivity
gain index, the amount of money per
year on a province-wide basis is
$9,600,000. The value of these two
studies is that they demonstrate that
the use of the computer to aid instruc-
tion can result in a substantial gain in
the use of the tax dollar for educa-
tion.

Other indicators come from a series
of reviews on the value of CAI for
achievement and time to learn in ele-
mentary and secondary education

—in particular the basic skills of
mathematics and language arts. For
example, Vinsonhaler and Bass (see
reference 3) reviewed a series of
elementary education drill-and-
practice programs which compared

Because we are moving
into an information age,
and because computers
are becoming ubiquitous
in our society, it is essen-
tial that we develop a
computer-literate society.

the use of CAI to traditional instruc-
tion. Their finding was essentially
that augmenting classroom instruc-
tion with CAI provides superior per-
formance on SAT or Master of Arts
in Teaching (MAT) standardized
tests. Other reviews of the literature
include that by Jamison, Suppes, and
Wells (see reference 4), and another
by Edwards, Norton, Taylor, Weiss,

and Van Dusseldorp (reference 5),
both of which support the notion that
supplementary instruction with CAI
led to higher achievement than occur-
red with traditionally taught stu-
dents. In addition, the Human Re-
sources Research Organization
(HumRRO) project (reference 1)
found that in consumer mathematics,
the use of the computer to augment
an already individualized course of
instruction provided a significantly
higher achievement record for the
slower students over the so-called
faster students. In this case, prior
grade achievement scores and intelli-
gence were unrelated to the achieve-
ment within the consumer mathe-
matics course. Rather, the use of the
computer provided the basis for their
improved scores.

The most recent review of the effec-
tiveness of the use of the computer
(see reference 6) yields similar results,
ie: when the computer is used to aid
instruction in the elementary- and
secondary-school level, the achieve-
ment and/or the time reduction to
learn materials is significantly im-

Text continued on page 108

NORTH STAR®
TEXT PROCESSORS

TFS— Text Formatting System. At last a full featured text processor for NorthStar
that you can rely on! TFS has left & right margin justification, page numbering,
chaptering, page headings. centering, paged output & MORE. Supports powerful
text manipulation including: globa! & local 'search and change', file merges and biock
moves. This means that you can restructure your text file at any time to look the way
you want it to, you can even ‘chain'’ files together from disk for documents larger than
your current memory.

TFS iscompletely ‘'load and so’ therefore you can start using it at once. You get two
(2) user's manuals: one is a Quick Start manual to get you going in minutes, the other
is an in depth study of TFS. (TFS requires RAM from CO00OH to 2000H) $75.00
(Manual oniy: $20.00)

PROGRAMMING LANGUAGES

‘Tiny’ Pascal—This is famousChung/Yuen ‘tiny’ Pascal. FAST - ELEGANT - STRUC-
TURED. Localand globalvariables plus procedure and function independence make
‘tiny” Pascal great for high speed applications. Compiles to 8080 code that executes
up to 25 times faster than BASIC. You also receive SOURCE to ‘tiny’ Pascal written in
Pascal. This means that you can compile the compiler! Add features. reiocate, etc.
(you will need 36K to do this) $50.00

UTILITIES
D E B E —(Does Everything But Eat!) This is a must for NorthStar users. You can:
COMPACT & EXPAND BASIC programs. Compacting removes unnecessary spaces
and remarks. This saves money and makes programs run faster. Expanding puts them
back again.

Cross-reference BASIC programs by variables and transfer statements.

Global substitutions of variables and transfer statements

Formatted print outs of BASIC programs as well. $40.00

All Orders and General Information:
SUPERSOFT ASSOCIATES
P.0. BOX 1628
CHAMPAIGN, IL 61820
(217) 359-2112

Technical Hot Line: (217) 359-2691
(answered only when technician is available)

% RSB0 TRADEMARK TANOY CORP

SOFTWARE FOR

ster charge

TRS-80"

SPEECH SYNTHESIZER SOFTWARE

‘ANGLOPHONE?" At last you can take complete advantage of your TRS-80 voice
synthesizer. Forget about cumbersome phonetic codes. With ‘Anglophone’ you can
simply use ordinary English. Completely interfaces with BASIC, or just about any
other programming language. ‘Anglophone’ applies sophisicated pronunciation rules
to transform normal English spelling into speech using the TRS-80 Voice Synthesizer.
Minimum hardware: Level I, 16K, Voice Synthesizer. Comes complete with user's
manual and test program. $45.00

SYSTEM MAINTENANCE

DIAGNOSTICS I: Easily the most comprehensive set of CP/M compatibie system
check-out programs ever assembled. Finds hardware errors in your system, confirms
suspicions, or just gives your system a clean bill of health.

Tests:
* Memory « CPU (8080/8085/280) « Terminal
* Disk * Printer

To our knowledge the CPU test is the first of its kind anywhere. Diagnostics [ can help
you find problems before they become serious. A good set of diagnostic routines are
a must inany program library.

Minimalrequirements: 24K CP/M. Supplied with complete user manual:
Manual alone: $15.00

SOFTWARE SECURITY
ENCODE/DECODE: A complete software security system for CP/CP/M. Encode/
Decode is a sophisticated coding program package which transforms data stored on
disk into coded text which is completely unrecognizable. Encode/Decode supports
multiple security levels and passwords. A user defined combination (One billion
possible) is used to code and decode a file.
Encode/Decode is available in two versions.
Encode/Decode | provides a level of security suitabte for normal use.
Encode/Decode Il provides enhanced security for the most demanding needs.
Both versions come supplied on discette and with a complete user manual.
Encode/Decode I: $50.00
Encode/Decode II: $100.00

$60.00

Manual alone: $15.00

SuperSoft

First in Software Technology
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New from SSM.

our VB3 is the‘p ’
interface for word proce:
It produces a standard 8|
display of upper and lower case
characters or as much as 80x51
for afull page of text. The matrix
for graphic display goes up to
160x204. And with optional
EPROM, as many as 256 user
programmed characters or
symbols can be produced.

VB3 is memory mapped
for rapid screen updating. But it
occupies memory only when
activated. So one or more VB3s
can be located at the same
address with a full 65K of mem-
ory still available to the user.

It generates both U.S. and
European TV rates and meets
the new IEEE S-100 standard.
Other features include key-
board input, black on white or
white on black, one level of grey,
underline, strike thru, blinking
char., blank-out char., and
programmable cursor. Software
includes a CP/M compatible
driver and a powerful terminal
simulator.

VB3 is available in several
configurations. Retail prices
start at 5375 kit, $440 assembled.

and mcludes two sockets for

'2716/2732 EPROMs or TMS

4016 2K RAMs. Memory sock-
ets can be disabled. Separate
run/stop and single step switches
allow system evaluation without
the benefit of a front panel.

CB2 also features an
MWRITE signal, firmware
vector jump, and an output port
to control 8 extended address
lines (allowing use of more than
65K of memory). Jumper
options-generate the new IEEE
S-100 signals to insure future
S-100 compatibility.

Retail price—S$210 kit,
$275, assembled.

Our line. CPU, Video, I/0, RAM.
EPROM, EPROM Programmer.
Music, Prototyping, Terminator,
Extender, and Mother boards.
Available assembled or as kits.

18(©) the on-board
‘has been increased from

- 256 bytes to a full IK.

It also features an optional

2K of 2708 EPROMs, power-on/

reset vector jump, MWRITE.
parallel input port with status
and DIP switch addressing.

Retail price—$139 kit,
$219 assembled.

SSM Microcomputer Products
2190 Paragon Drive
San Jose. CA 95131 (408) 946-7400

Send for our free brochure and find
out why SSM has become the favorite
of discerning Hobbyists and OEMs.







ht and the Apple.

If you could talk to Thomas Edison,

he'd tell you what it was like to turn the
lights on in 1879. You could tell him about
some bright ideas of the 20th century...
particularly, a technological phenomenon
that can handle everything from solar heat

control to lighting your home via voice

command. The Apple personal computer.

Expand your own
inventiveness with the

always-expandable Apple.

Take alookinsideyourlocal computer

store. There’s a range of Apple systems
for you...whether you want expansion
capabilities of four or eight accessory
slots...or memory expandable to 64K

bytes or 128K bytes. With this kind of flexi-

high speed and low cost. No
wonder this drive is the most
popular on the market.

But now Apple goes one
better with the DOS Tool Kit.
A series of utility programs,
it gives you the freedom to
easily design 280hx192v
graphic displays in a palette
of living color...depending
on your choice of Apple
system.

Edison was first with the
movie camera and projector.
Now, with Apple’s DOS Tool
Kit, you can be first to work
wonders with colorful
creative animation.

Pascal, FORTRAN, PILOT and
0502 assembly language.
Use these languages to score
a sonata. Apple will play
back your musical master-
piece on its built-in speaker.
Edison listened to his
voice on a revolutionary
phonograph in the 1800s...
now you can listen to the
sounds of today with Apple’s
inventive family of personal
computers.

Where to find even
more illuminating
Apple experiences.

There’s always something

bility, the potssibilitties for cre;lting your Imaglne the new being invented at Apple to
R L o L T set your imagination soaring.

Want to add an A to D conversion broadest line Edison had the first movie Andy At flways by exper%
board? Apple makes it happen. Want to of software camera... and Apple has

to tell you all about it in

detail. Your Apple dealer. If you
already own an Apple, there’s

a whole future ahead to
challenge man, mind and machine.

If you're considering a personal com-
puter, stop by the computer store and
compare. Apple’s reliability, proven perfor-
mance and recognized technological leader-
ship will help you see the light. Don’t
let history pass you by. Visit your nearest
Apple dealer, or call 800-538-9696.

In California, 800-662-9238.

programs ever. the DOS ool Kit that takes

you into the colorful world
of animation.

plug into time sharing, news and elec-

Apple’s broad line of
peripherals is equalled only
by the most extensive line of software
you'll find in the personal computing
world. Since more than 170 companies
offer software for the Apple family, you
can have one of the most impressive
program libraries ever.

When you write your own programs,
your Apple speaks creatively in BASIC,

With Apple, Edison could’ve written a
program to determine why some filaments
burned longer than others.

-qpplecomputer

tronic mail services? Apple does it all.
Because Apple is the most popular per-
sonal computer with the least complicated
interface, over 100 companies supply
peripherals for the Apple family...includ-
ing an IEEE 488 bus for instant control.

Disk drives, a tool kit
and creativity in color.

Apple was one of the first to use
disk drives for increased performance
and application versatility. Today, our 53" %
disk drive offers high density (143K bytes),

Circle 7 on inquiry card.
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Statement from the
Heath Company

In the February 1980 BYTE on page
16, Sol Libes stated in reply to a letter
that the Heath Company has discon-
tinued production of the H-8 computer.
I wish to state flatly and categorically
that this is simply not the case. Not only
does Heath have plans to continue sell-

ing the unit, but we have scheduled ad-
ditional production, and are modifying
the unit — including expensive changes
to our tooling — to meet the proposed
Federal Communications Commission
RFI (radio-frequency interference)
guidelines, as will be required for the
continued production of the H-8 after
July 1st, 1980.

Additionally, Heath has begun offer-

Siliconix VMOS ends
bipolar dominance

Announcing a breakthrough in
power economy: new Siliconix
VMOS Quad power FETs. They’re
here today, in volume, and on
distributor shelves.

Our new Quads are ideally
suited to power today’s peripheral
drive equipment. Housed in one
standard 14-pin DIP, Quads mean
easier, more economical handling.
Use automatic insertion equipment
and you lower production costs
even further. Add this to the
savings you gain when you switch
to VMOS (no predrivers, no pro-
tective circuitry) and you've got a
breakthrough in power economy.

VQ1000 Specifications

BVbDs 60 |ton), teth 10
ID (on) 0.3 PD(max.total) 12
ID(on)pulsed 1 | DS (on) 90

For more information call (408)

0\ 496-6660. Or write “VMOS

Quads” on your business card
and send it to: Siliconix Inc., PO.
Box 4777, Santa Clara, CA 95054.

T Siliconix

he Quad

breakthrough in
power economy
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ing new products (as printed-circuit
boards) for the H-8, including two items
in the April catalog, and additional
items planned for possible introduction
in later catalogs. This activity is justified
based on the H-8's sales, which have in-
creased significantly in the last six
months as an unexpected result of our
introduction of the H-89.

The continued popularity of the H-8
was reported in both BUSS and In-
telligent Machines Journal (IM]) in
November, 1979. IM] had previously
and erroneously reported that the H-8
was to be discontinued, which may have
been the source of Mr Libes’s incorrect
information. A report to this effect had
also appeared in the Amateur Computer
Group of New Jersey News, which
was also in error.

Further, in discussing the S-100 bus,
Mr Libes states that there are “several
times more languages, operating
systems, and applications packages for
S-100 systems than for any other
system.” This statement exhibits a “syn-
tax error”; the S-100 bus has nothing at
all to do with software, and it is obvious
that Mr Libes is referring to “CP/M"”
systems, and not to “S-100" systems.

Barry Watzman

Computer Product Line Manager
Heath Company

Benton Harbor MI 49022

Sol Libes Replies

Since items in the Letters column of
BYTE are printed on a space-available
basis, several months elapsed between
the writing of my reply and its printing
in the February BYTE. The report that
Heath was stopping production of the
H-8, due to poor sales, was told to me
by a vice-president of Heath, who, you
must agree, is an unimpeachable news
source. Some time later, | was informed
that Heath had decided to resume pro-
duction of the H-8. Regretfully, it was
too late to change the item in question.
Hence, I still consider my news reporting
to be true and reliable, as I always try
to make it.

Further, at the time that I wrote the
reply, 5-100-based systems were the only
systems capable of running CP/M and
hence my statement that "several times
more languages, operating systems, and
applications packages are available for
S-100 systems than for any other
system” was also true. In fact, I feel that
this statement is still true today; for,
although CP/M has now been adapted



____ s+are [T] Lingtron

The easiest, least expensive way to generate
spectacular multi-color graphics, sharp two-color alphanumerics:
Your computer, a color tv set and the Percom Electric Crayon™.

Add the Electric Crayon™ to your
system and your keyboard be-
comes a palette, the tv screen
your medium.

You dab and stroke using one-
key commands to create dazzling
full-color drawings, eye-catching
charts and diagrams.

Or you run any of innumerable
programs. Your own BASIC lan-
guage programs that generate
dynamic pyrotechnic images,
laugh-provoking animations.

From a combined alphanu-
merics-semigraphics mode to a
high resolution 256- by 192-
element full graphics mode, the
microprocessor-controlled Electric
Crayon™ is capable of generating
10 distinctly different display
modes.

Colors are brilliant and true, and
up to eight are available depend-
ing on the mode.

As shipped, the Electric Crayon™
interfaces a TRS-80* computer via
your Expansion Interface or Printer

PERCOM

PERCOM DATA COMPANY, INC.
211 N KIRBY GARLAND, TEXAS 75042
(214) 272-3421

Circle 9 on inquiry card.

Adapter. It may be easiy adapted
for interfacing to any computer or to
anordinary parallel ASCll keyboard.

But that's not all

The Electric Crayon is not just a
color graphics generator/control-
ler.

It is also a complete self-
contained control computer. With
built-in provision for 1K-byte of
on-board program RAM, an
EPROM chip for extending EGOS™,
its on-board ROM graphics OS,
and a dual bidirectional eight-bit
port — over and above the com-
puter/keyboard port — for
peripherals. The applications are
endless.

Shipped with EGOS™, 1K-byte of
display memory and a com-
prehensive user's manual that in-
cludes an assembly language list-
ing of EGOS™ and listings of
BASIC demo programs, the Elec-
tric Crayon™ costs only $249.95.

T = trademark of Percom Data Company, Inc

Options include:
e |EVEL If BASIC color
graphics programs on
minidiskette: $17.95.
e A 34-conductor ribbon
cable to interconnect the Elec-
tric Crayon™ to a TRS-80*:
$24.95.
e RAM chips for adding re-
fresh memory for higher den-
sity graphics modes: $29.95
per K-byte.
e Flectric Crayon™
Sketchpad, a sketching grid
of proportioned picture ele-
ments (pixels) in a tv aspect
ratio. For 128 x 192 or 256 x
192 graphics modes. 11-inch
by 17-inch, 25-sheet pads:
$3.95 per pad.

SYSTEM REQUIREMENTS: the video cir-
cuitry of the Electric Crayon™ provides di-
rect drive input to a video monitor or mod-
ified tv set. An internal up-modulator for rf
antenna input may be constructed by add-
ing inexpensive components to the existing
video circuitry.

Prices and specifications subject to change without notice

* = trademark of Tandy Radio Shack Corporation which has no relationship to Percom Data Company.

Get into computer color graphics the easy, low-cost way with a Per-
com Electric Crayon™. Available at Percom dealers nationwide. Call
toll-free, 1-800-527-1592, for the address of your nearest dealer,
or to order direct if there is no Percom dealer in your area.
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to run on the H-8, there are still many
other operating systems, languages, etc
that still run only on 5-100-based
systems.

Thus, I feel, despite your request, that
no correction is required.

A Computer Tutor

I read with great interest the article
entitled “SETS — Tutoring in BASIC”
by Linda M Schreiber (March 1980
BYTE, pages 244, 245). Not only does
the idea of tutoring preschoolers with a
microcomputer hold true, but it also
holds true for students in any age group,
kindergarten thru college.

As interest in education declines, and
as the basic areas of reading, writing,
and mathematics begin to suffer, we as a
country must make an effort to correct
this situation. The microcomputer is a
new tool that is beginning to catch on.
Schools and universities are buying large
numbers of these devices for many uses,
including teaching. However, the exper-
tise in using the computer to teach or
tutor is not there in the schools, at this
time. Why not make use of the pool of
talent that abounds in the local com-
puter enthusiasts?

Programs such as SETS could be writ-
ten based on the needs of local educa-
tional institutions by local computer
hobbyists. With a patient and interesting

LYNX isn't just a
telephone coupler.

LYNX is a one-piece total
telephone linkage system
for TRS-80 Level | and Il
computers. It contains all the
functions you need to tap The
Source. Engage your business
computer. Play games
with a computer friend.
Or do nearly anything
you wish,

Bestof all ... LYNX costs
only $239.95*. A mere
fraction of what you used
to have to pay for equip-
ment to do the same job.
LYNX. To get your paws
on one, call or write:

TELEPHONE
LINKAGE SYSTEM

POWER CARRIER

gamsl""'

Tas-89

“TRS-80isatrademark of theRadio Shack Division of Tandy Corporation.”

(=0(=[] EMTROL
==
1262 Loop Road

Lancaster, Pennsylvania 17601
Phone 717/291-1116
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SYSTEMS, INC.

VISA or Master Card Welcome

[e=iaiar ]
VISA'
=

*Add $2.50 for shipping and handfing.
PA residents add6 % sales tax.
Inciudes “Terminal” program on cassette, instruction manual

device (the computer) and the expertise
of teachers and hobbyists, we can begin
to change the trend in education and
make education meaningful again.

As a final technical note, please note
that in other versions of BASIC lines 120
and 130 should be changed to:

120 C=INT(RND(0).4) + 35
130 N = INT(RND(0)«9) + 1

For a complete listing of the SETS
routine that has been written in a
business-oriented dialect of BASIC and
includes 45 symbols, written messages
under the faces, and other items, please
contact me.

David A Schneider
1929 Browning Rd
Madison W1 53704

A Much Appreciated
Comment

For once, I would like to write you,
not as a longtime contributor to
BYTE, but as an ordinary reader of
BYTE.

The subject: the comments by Carl
Helmers against biorhythms in the
November 1979 editorial (“Is Pseudo-
Science Done by Computer Pseudo-
Computer-Science?”, page 6).

And the message: RIGHT ON!

I am profoundly heartened by the
social responsibility that BYTE has taken
upon itself with articles such as these.
Please keep up the good work.

W D Maurer

George Washington University
SEAS

Washington DC 20052

Don't Let Interrupts
Disturb Conversion

I would like to compliment Michael
McQuade for his article “A Fast,
Multibyte Binary to Binary-Coded-
Decimal Conversion Routine” in the
February 1980 BYTE (page 106). Both
his description of the method and the
algorithm itself are straightforward and
clear. In fact, his listing was well enough
documented that I was prompted to read
it very carefully.

Twice in the program occurs the
following sequence:

POP H ;RESTORE HL ...
DCX SP

DCX SP ;LEAVE HL ON STACK.

While this code seems to do the job in-
dicated by the comments, a problem
arises if an interrupt comes along be-
tween the POP and the second DCX. In



this case, the value to be left on the
stack will be overwritten by the program
counter as the interrupt is acknowl-
edged. The following sequence is not
only shorter, but always performs the
desired function:

POP H
PUSH H

JRESTORE HL ...
;.LEAVE HL ON STACK.

Keep up the good work at BYTE.
After becoming a computer professional,
[ was very pleased to find out that the
magazine which I read as a hobbyist
contains articles which are much better
written and provide more useful infor-
mation than those in the trade journals.

Donald Reaves
64 S Madison Ave
Spring Valley NY 10977

A Simplification...And
a Bug Report

It wasn't until a friend’s comment
directed my attention to the Update ad-
joining Carl Helmers’ Editorial in the
February 1980 BYTE (page 8) that I
became aware of problems regarding
ASCII idle (DLE) characters in an im-
plementation of the UCSD Pascal
routine GOTOXY.

First of all I regret the contortions that
Carl felt necessary to find a solution,
particularly since there is an alternative
solution provided by the system, even if
undocumented and less devious. It in-
volves the fifth, or CONTROL,
parameter that the user passes to UNIT-
WRITE. If bit number 2 of this
parameter is set (on), special-character
processing of ALPHALOCK, EOF, and
that troublesome DLE is disabled. Thus

UNITWRITE(1,ABYTE,1,,5);
(bits 0 and 2 are set, all others cleared)

would pass the character at address
ABYTE to the CONSOLE asyn-
chronously regardless of whether it was
a control-P.

Second, as attested to on page 109
of the APPLE Pascal Reference Manual,
decimal constants may be achieved on
the 6502 Version of the UCSD
Assembler by ending the constant in a
decimal point “.”, for example

13 hexadecimal
equals 19. decimal

The assembler was designed to be able
to deal with binary, octal, decimal, and
hexadecimal constants. It is up to
machine-specific compile-time constants
to determine which base is the default
and which if any other bases are
usable, and the postfix character that
discriminates them.

Circle 11 on inquiry card.

Again I am sorry for the lack of
documentation. Also thanks for the
friendly words about the UCSD
Assembler.,

Bill Franks

Assembler Author

Institute for Information Systems
University of California, San Diego (UCSD)
La Jolla CA 92093

Thanks for clearing up a misconception
that crept into a previous editorial....CH

Electronic Anticipatory Democracy?

Please consider asking readers of
BYTE how many personal computer
owners would be interested in respond-
ing to government issues via personal
computer equipment or through personal
computer information networks.

I recently read that a major computer
time-share or systems-support company
had made arrangements with one of the
wire services to make available the latest
news items directly on personal ter-
minals.

It occurred to me that this is about
half of what is needed to implement the
concept of “anticipatory democracy
characterized by electronic transmission
and sharing of information,” proposed

by some members of the World Future
Society as the hope for America’s future.
The other half would be the installation
of small computer systems accessible to
government representatives in the
various levels of government.

Too often government is considered to
be a separate entity, essentially alienated
from the people it represents. As
evidence of this, consider that most in-
dividuals have an opinion on at least
one issue, but few have communicated
that opinion to a representative in any
level of government.

In addition, government issues are
often complex, and submission of an
opinion may result in a reply not exactly
encouraging to the constituent. The
awesome workload of representatives
makes it difficult for them to provide
long, detailed explanations of pending
legislation or the dependence of one
issue on seemingly unrelated issues.
Thus, the constituent faces a relative
lack of complete information or the pro-
spect of having to go through n itera-
tions to obtain and assimilate it.

An electronic democracy can alleviate
this problem be providing high-speed ac-
cess to vast quantities of information
and “canned” responses to submitted
opinions in most cases. Presently, about
a month elapses before I receive a reply
from my Representative or Senators in
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the federal government. The speed-up
factor alone could provide an order of
magnitude or better improvement in effi-
ciency in administering the represen-
tative end of government.

Finally, electronics enthusiasts are a
special breed, and while performing a
vital service simply by participating in
government, they also concurrently form
a subtle lobbying element for their
special interests.

David L Knoper
4652 E 19th St
Tucson AZ 85711

It is not clear that a “canned” response
done electronically is any better than a

similar reaction carried out via quill and
ink.

Might the problem lie elsewhere? Is
not a government that tries to do too
much guaranteed to be “complex” and
unresponsive? Look instead upon the
communications technologies as ways of
illustrating that much of what govern-
ment pretends to do is unnecessary now
that we have a cheaper and more effi-
cient product....CH

A Synthetic Instrument

Hal Chamberlin’s article in the April
1980 BYTE (“Advanced Real-Time Music
Synthesis Techniques,” page 70) was

on both 50 and 60Hz, 110 or 220 v.

Call on John D. Owens for all Your Computer Needs

SUMMER SALEON IBM 3101 CRT ... i $1,195
List price $1,295. Sale price includes shipping. Quantity discounts available. 9 x 16 dot matrix. Many

human engineering features. Selectric-like keyboard. Service contract from IBM only $70 per year. Works

error.

HAWKEYE GRAFIX COMMUNICATIONS SOFTWARE FOR 8080/Z80/ CP/M®
Enables communications with a time sharing system thru Modem port. Modes of operation: TERMINAL
(your system acts like an intelligent terminal), FILE-TO-FILE, LOCAL (Disk commands), Full/ Half
Duplex on 8” or 5" disks COM to COM mode does full CRC 16 error check and retransmits block on

$2,765
Z-80 CPU, S-100. Runs CP/M.® Dual, slUUNL
density 5% drives, 32K RAM.
IMS8000.................... $4,185
Like 5000 system but with 8 inch drives.
Double sided drives also available.

DRIVES

SIEMENS 8" ... $395 SHUGART ... $525
MPIB51 ....... $264 PER SCI 227$1,210
B5Z..... $365 INNOTRONICS.. ... $590
4116 RAMCHIPS............... $10
For Superbrain and TRS-80

IMS 16K Memory, 250 ns . ............ $285

MARINCHIP 9900 16 BIT CPU $700
Extensive software package included in price.
Text editor and word processor worth over $500
by itself! Manuals skillfully writcen.

CPUKit. ..ot

TMS 9900 CPU CHIP ...

PAPER TIGER.................

with graphics ... o

Binary Code. ... $75 Source Code..ooviiii . $150
Other Z80 software from HAWKEYE: Chess and other games.

WORDSTAR® from MICROPRO .« ..ottt ettt ettt e $395
TE}LETYPE MODEL43 ......... $$985 HAZELTINE 1500.............. $885
with RS232.... . ... ... 1,085

220 v., 50 Hz. transformer, installed. .. .. $100 L0 3980 1520 . pone o $1,210

TEI MAINFRAME SALE

IMS 5000 SYSTEM ........... t2slot ... .. $415 22slot ...... .. $510

TELEVIDEO Smart CRTs.

Many edit features and remote commands. B
models have TTY-like keyboard: C models have
Selectric-like keyboards.

912 B and C . $780
920 Band C $850
DEC LA 35/36 UPGRADE ...... $750

Increases baud rate to 1200. Micro-processor
controlled. Many features mcludln;, TOF, tabs
and margins control. Quantity pricing.

CONTROLLERS

KONAN Hard disk, S-100........... $1,650
TELETEK Double density . ............ $415
for 5% and 8 inch and single density
TARBELL Double density . ... ....... $465
NEW CONTROLLER FROM CAL-
IFORNIA COMPUTER......... $395

Price includes CPIM® 2.2, For both 5 or 8 inch
drives, single or double density, single or double
sided.

INSTRUMENTS PRINTERS, CAT MODEMS,

WE ALSO CARRY DIABLO, NEC SPINWRITER, QUME,
PET COMPUTERS, ITHACA INTERSYSTEMS,
AND MANY, MANY OTHER ITEMS.

DEC LA 34 and TEXAS

Call on us for product sheets.
Dealer inquiry invited.
{Prices subject to change without notice.)

CODs accepted at no extra charge.
Shipping: $13 for light printers and CRTs.
Credit cards add 4%. NY residents add tax.

Overseas Callers:

Phone 212 448-6298

inquiry number.

Please call or write.

212 448-6283

WE EXPORT

We have no reader JOI‘N D OWENS We Are Known

Associates, Inc.
12 Schubert Street
Staten Island, New York 10305
e 212 448-6298

TWX 710 588 2844
Cable: OWENSASSOC

for Our Prompt
and Courteous Service!
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very good. It provides an extreme
wealth of detail that could only be
otherwise had from reading many
volumes on the subject. I question,
however, the possibility of such an in-
strument as shown in figure 9a on page
186. The drawing represents a physical
impossibility similar to the tuning-fork
optical illusion. How many ends does
this device have? How can a square
prong have a cylindrical end? Where do
the left-side piece and right-top piece
end? Viva the poetic license!

Oh well, the article was good,
anyway.

Andrew Shecktor
4022 Pilgrim Rd
Plymouth Meeting PA 19562

Please observe that the Glockenflute
was described as "a hypothetical instru-
ment.”...RSS

Comments on Text Compression

I enjoyed (as always) the December
1979 issue of BYTE, in particular the ar-
ticle “Text Compression” by ] L Peterson
(page 106). My interest in the topic is a
long-standing one, and I believe Mr
Peterson has several good points to offer
(and does well in doing so).

I offer the following comments on the
article:

[ Figure 3 on page 108 notes that:
“This scheme is useful only when
the repeat count is greater than 2.
I would suggest that if an escape
flag, a count, and a character are
needed, then the method is useful
only when the count is greater
than 3. For example, in figure 3,
top-left, the string of “**** has
been replaced with “$3*" — no
savings at all.

One approach which will allow
lengths of 3 or more to be com-
pressed is if an escape character
and count can be combined into
one byte. If, for instance, all
values below X'40” were not used,
then X'00" thru X'3F could be an
escape/count character (which
allows repeats up to 128).

®  The comments on the problem of
escape character presence in the
data are also good. While the im-
plication was there, Mr Peterson
could have been more explicit
about the data expansion that
takes place in this event; ie: $
replaced by $0$ or $1%.

® From figure 4, page 110, I would
also suggest that SQR() would be
as appropriate as any other
keyword, and would provide a
compression of 3 bytes.

"

Circle 12 on inquiry card. ==
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MusicSystem generates the sound of any musical
instrument—rel or imagined! Solo or sextet. Rock
or classical. Laid-back or loud. At home or in the
concert hall or [classroom. MusicSystem sets new
standards for conputer generated music.

Digital Synthesizer with 16 voices. Stereo output.
Polyphonic-mulfi-voice chords and note sequen-
ces. Additive synithesis of instruments. Waveforms.
envelopes. and @mplitudes are fully programmabjle
for each voice t@ create instrument definitions and
music dynamlcg 32 Khz sample rate. Frequency
resolution. is i-iz steps. Graphical input of sheet
music on hlgi resolution screen using standard
music notatign. Print oui sheet music with /a
graphics printer. Complete software operalmg
system. Gpaphical music editor using light pen
(provige:d). game paddles. or keyboard. Pre-
entefed music provided for immediate playing
and enjoyment. Thorough documentation and
tutorial user's manual.
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n Hardware

System.

struments

ith\ an Apple
Play

\ \
Drop by your A‘p‘ple Dealer and ask to hear for
yourself. You'll know what we mean when we say
MusicSystem is all the mstruments anyone with.an
Apple can play!

\
Available at Apple Dealers worldwide

LEADERSHIP IN COMPUTER PERIPHERALS
A Division of Mountain Computer, Inc.

300 Harvey West Blvd., Santa Cruz, CA 95060
(408) 429-8600

Music ! can play? Send details.




®  TFigure 4, page 110, the last line
states ... and $5 would mean
“READ".” This should have been
“and $5 would mean “ READ ".”

For interested readers, I offer the
following additional references:

1. Ruth, SR, “Data Compression for
Large Business Files”; Datamation;
volume 18, September 1972.

2. Wells, M, “File Compression Using
Variable Length Encoding”; Com-
puter Journal; volume 15, 1972.

3. Hagamen, W D, “Encoding Verbal
Information As Unique Numbers”;
IBM Systems Journal; volume 12,
number 4.

4. Floyd, R E, “Data Compression
Using A Noun-Vector Lookup
Table”; IBM Technical Disclosure
Bulletin; volume 13, number 12.

5. Heaps, H S, “Data Compression
of Large Document Data Bases”;
Journal of Chemical Information
and Computer Science; volume 15,
number 1.

6. Floyd, R E, "Improved Data Base
Compression Through Combined
Software Techniques”; IBM
Technical Disclosure Bulletin;
volume 21, number 2.

R E Floyd
1501 S W 7th St
Boca Raton FL 334320

BYTEs Bits

8088 System from Ciarcia’s Circuit
Cellar

A printed circuit board for the small
(5 integrated circuits) Intel 8088 system
described in a recent Ciarcia’s Circuit
Cellar series is now available for pur-
chase. (See “Ease Into 16-Bit Com-
puting,” by Steve Ciarcia, March 1980
BYTE, page 17, and April 1980 BYTE,
page 40.)

The bare, unpopulated printed circuit
board may be obtained for $29.95 from
John Bell Engineering, POB 338, Red-
wood City CA 94064, (415) 367-1137.

TRS-80 Model Il Available on Lease

Radio Shack is now leasing complete
TRS-80 Model II microcomputer
systems. A & A Financial Corporation,
is offering a thirty-six-month true lease,
preceded by a ninety-day warranty
period. The ninety-day warranty permits
the customer to evaluate the system and
determine that it will handle the
necessary applications. The lease can be
cancelled during the warranty period. At
the end of the lease term, the customer
has the option to buy, to continue leas-
ing, or to move to a larger system. Ren-
tal payments may be fully tax deductible
as a business expense. Another aspect of
the lease program is that the customer
will be able to work directly with Radio
Shack to inquire about warranty claims
and learn about the operation of the
system.

Further information on leasing a
Radio Shack TRS-80 Model II is
available at Radio Shack stores, dealers,
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and Radio Shack Computer Centers, or
from A & A Financial Corporation,
800 Two Tandy Center, Fort Worth TX
76102.

A Brainstorm
of a Contract

Synchro-Sound Enterprises, 193-25
Jamaica Ave, Hollis NY 11423, (212)
468-7067, has signed a contract with In-
tertec Data Systems of Columbia, South
Carolina, for 1000 SuperBrain Computer
Terminals. This stock of terminals will
be available for distribution to dealers
throughout the country. Synchro-Sound
distributes a variety of computers and
computer peripherals.

 BYTEsBugs

Just a Little
Bit More...

The February 1980 issue of BYTE con-
tains an incorrect price in the What's
New? section. The Alpha Micro
90-megabyte disk subsystem on page 212
is pictured with a microprocessor unit.
This configuration should read as
$30,000. The disk subsystem alone costs
about $15,000 and is sold only as an
upgrade for existing Alpha Micro in-
tegrated systems. We apologize for the
disappointment and trouble this has
caused.

Circle 13 on inquiry card.

Industrial quality components
for S-100 system builders, from
California Computer Systeins.

PP I the controller reads
and writes IBM-standard single density.
Automatically determines disk density—
single or double. Supports PerSciautoeject,
plus fast-seek for voice coil systems.

2810280 CPU Board. Capable CPU for S-100
Systems operates at 2 or 4MHz, is fully Altair/
Imsai compatible. Z-80 monitor is available
separately. Includes auto addressing to
4K boundaries, plus a serial port for serial
devices, including terminals and printers.
Supports both front-panel operation and
power-onmemory jump, plus wait-state gen-
eration for slower memories. Compatible with
proposed IEEE S-100 standards.

2032A 32K Static RAM. Fast static memory
operates without wait states at a full 4AMHz.
Supports full and partial bank select, for
expansion beyond 64K. Addressable in 8K
blocks at 8K boundaries. Address and data
lines are fully buffered, and there are no
DMA restrictions.

2016 16K StaticRAM. Fully buffered board
features 2114 static RAMs for +5v operation.
Bank selectavailable by bank port or bank
byte, for system expansion beyond 64K.
Addressable in 4K blocks at 4K boundaries.
LED indicators for board selection and
bank selection. Available in 200, 300, or 450
nsec versions. All versions support AMHz
operation with no wait states.

2200A Mainframe. Rock solid, heavy gauge
cabinet includes 12-slot, actively terminated
S-100 motherboard, fan, and power supply.
Power supply features 105, 115, or 125 volt
AC input power; provides +8vDC at 20 amps,
+16v DC at 4 amps. Available in five colors.
Includes convenient, front mounted, lighted
reset switch.

2501AMotherBoard. 12 slots, actively
terminated, with all S-100 connectors included.
Distributed power line bypass, low induc-
tance interconnect— extremely low bus noise.

Protatype Boards. Four high quality prototype
boards: Solder Tail, Extender/Terminator,
Wire Wrap, and Etch.

P2802AA6502 CPU. Stand-alone CPU
generates fully S-100 compatible /0 signals;
executes 6502 machine language. Operates at
2MHz; capable of DMA operation.

Available nationally.

California Computer Systems industrial
quality S-100 products are available at over
250 computer retailers. Volume customers
%h((:)gld contact the marketing department at

CCS. Industrial standards.
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Yi)u-systems builders who need top quality, full
_ featured, workhorse S-100 building blocks at the most
~ competitive prices now have a source. California
Computer Systems.

|

S S

2320 0200 pa

Industrial quality means top grade materials, com-
ponents, and assembly, plus complete testing for absolute
reliability.

Industrial quality means solid designs, a full
complement of the important features you require, and
a product line that delivers performance.

Industrial pricing comes from mass production. We
buy at the right prices, and build # quantity, using
state-of-the-art facilities and techniques. Including
- complete burn-in, for full perforrance right off the shelf.

Our industrial point of view means you get higher
performance, greater reliability, and lower prices. If these
are features you would like to see in your S-100 system,
see things our way.

Because for serious users with serious uses for
the S-100, these are the industrial standards.

California Computer Systems

' 250 Caribbean Sunnyvale, CA 94086 (408)734-5811
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Handheld Remote Control for
Your Computerized Home

Remote control is on the minds of
many people these days. The Busy
Box AC remote-control interface for
household appliances I presented in
January has been received with great
interest. (See “Computerize a Home”
January 1980 BYTE, page 28.) It
probably just whetted the appetites of
most experimenters.

The Busy Box interface, which con-
nects the BSR X-10 Home Control
System (as sold by Sears) to a per-
sonal computer, is intended to
facilitate inexpensive AC remote con-
trol. When attached to a computer
such as a Radio Shack TRS-80, it can
easily turn on the television set
precisely at 7 o’clock as you flop in
your easy chair after a hard day at the
office. (Delivering slippers is still the
dog’s job.) By using a sufficient quan-
tity of the remote output modules and
coordinating software, the appear-
ance of a completely computer-
controlled home can be obtained.

This control is limited, however.
Without physically typing on the
computer keyboard, there is no direct
method for the operator to command
the computer to turn on remote-con-
trol channel 2 of the X-10, or for the
computer to verify that this activa-
tion has in fact occurred. It is left to
the operator to either indicate the
status of each output or clear every-
thing at the start. While this might at
first seem to be unimportant in most
domestic control applications, it is a
major annoyance. In critical control
applications, it is a definite liability.

Control systems incorporating no
feedback of status are called open-
loop systems. When feedback on the
effect of control outputs is provided,
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Steve Ciarcia
POB 582
Glastonbury CT 06033

the control loop is completed, and the
system is then referred to as a closed-
loop control system.

While various methods may be em-
ployed to directly drive the BSR sys-
tem with control information, any
change in output status is not relayed
back to the computer. The control
computer does not know that you
have overridden the system and man-
ually turned on the TV. Nor does it
know that you have just changed
your mind about staying up to watch
the late, late show. It is easy for you
to get out of synchronization with

Illustration 1: The January 1980 BYTE
featured several articles on the theme
of home control, including the Circuit
Cellar article "Computerize a Home."”
This month's Circuit Cellar includes
designs for the wireless remote-control
unit depicted by artist Robert Tinney
on the January cover.

preprogrammed timing, and you may
find yourself suddenly sitting in the
dark with the TV off.

For example: I thought I'd like to
automatically shut off the TV set af-
ter the late show in case I fell asleep. I
set the real-time software to shut off
the X-10's remote-control channel 4 at
2:30 AM. It turned out, however,
that the only one who could keep
time was my computer. Even allow-
ing an extra hour to make up for
changes in schedules and interrup-
tions, invariably everything would go
black just as Charlie Chan gathered
everyone together in the living room
to disclose the identity of the
murderer.

True, I could have kept changing
the shut-off time in software, but that
would have cured only one symptom
and would not have attacked the real
problem. I needed a way to tell the
computer, “Tonight, I will retain con-
trol of the TV set,” and to tell the con-
trol system when it can take over
again. It is difficult to have effective
automatic activation of household
appliances unless both controllers,
you and the computer, communicate
directly. It sounds easier to do than it
is.

Closing the Loop

Two immediate alternatives come
to mind. One is to pull the plug on the
computer when you walk in the
house. Then you are the only one in
command. Or, if you prefer to retain
automated control, you can always
command the control system directly
through the computer. For a truly
computer-controlled environment,
this is the only possible solution.
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The limiting factor in
constructing remote-
control devices lies more
in the complexity of
checking out the hard-
ware than in the com-
munication techniques
employed.

The next question is “How do we
indicate to the control system what
actions it is to perform when we are
not there sitting at the console?”
There has to be some facility for re-
mote communication. In its least
complicated form, this facility might
be nothing more than a single switch
at the end of a long cable. This switch
can be used to initiate execution of
particular control programs on the
computer, or to let the computer

know that a specific, controlled event
has occurred. While the idea of a
100-foot cable might sound rather
questionable to most computer users,
it is inexpensive and it will work.
However, it is a rather cumbersome
approach. Since I have an aversion to
being attached to my computer by an
umbilical cord, and since the actual
feedback mechanism does not have to
be especially complicated, I propose a
less conspicuous connection using
wireless communication, More on
this later.

Handheld Remote Control

The most convenient communica-
tion mechanism is a handheld trans-
mitter or controller. On it can be a
button, or buttons, which you press
to initiate various computerized ac-
tivities, which can range from run-
ning a Star Trek game program auto-
matically to activating and deac-
tivating the house security system.
Entire chains of events can be trig-

DATA ‘
cLoCK
FF2

:)D—D BIPHASE OUTPUT

CLOCK D—l——Do— CcLOCK

FF1

Figure 1a: Diagram of a circuit

o

that

performs biphase encoding of

data for transmission to the BSR X-10 Home Control System. Two type-D divide-by-
two flip-flops are gated into an exclusive-OR, producing the output shown in the timing

diagram of figure 1b.

CLOCK

DATA

g
e

FF2 Q

e L
.

I L

Figure 1b: Timing diagram of the biphase encoder of figure 1a. The clock and data
pulses are combined into the biphase output.
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gered by a single output command.
And, by utilizing the simple radio-
frequency (RF) transmitter I have
designated, remote operation of AC-
powered appliances can be carried
out from much greater distances than
presently accommodated with the
standard BSR X-10 system.

The purpose of this article is to pre-
sent a circuit for the construction of a
handheld, transmitting communica-
tion device. With a receiver attached
appropriately to an input port on the
computer, and using software that
coordinates its activities, we can
effectively have a “handheld remote
controller.”

The limiting factor in constructing
remote-control devices lies more in
the complexity of checking out the
hardware than in the communication
techniques employed. I shall describe
three different systems which can
function as control communicators.
They vary considerably in complexi-
ty of construction. Your choice of
which to build should be tempered
somewhat by a frank assessment of
your engineering abilities. Use of the
latest large-scale integrated circuits in
these systems does not necessarily
make them easier to check out. The
three designs to be discussed are:

® biphase frequency-shift-keyed
(FSK) transmitter/receiver

® complementary metal-oxide semi-
conductor (CMOS) large-scale in-
tegration (LSI) remote-control
transmitter/receiver integrated cir-
cuits

® single-channel transmitter/receiver
using inexpensive walkie-talkies

Biphase Frequency-Shift-Keyed
Communication

If we wanted to communicate an
off/on signal through wires to a com-
puter we would simply use two vol-
tage levels. “On” could be a +5 V
potential and “off” could be a ground
(0 V) potential. Does it sound
familiar? In a wireless communica-
tion link, we cannot use DC voltage
levels. The simplest alternative is to
use two bursts of tones ‘at different
frequencies instead. Communicating
more than a single control function
over this same link is accomplished
by serializing the data and time-
multiplexing its transmission.

Usually when we hear the word



“serial” we think of the standard
serial-communication system pro-
tocol employing universal asyn-
chronous receiver/transmitters
(UARTS), etc. This form of serializa-
tion is but one of the many possible
techniques and is not necessarily the
most convenient for our purposes.

Figures 1 and 2 demonstrate
biphase encoding and decoding of
clock and data signals. This method
uses relatively few components and
allows recovery of the clock signal as
well as the data.

To encode data we use the circuit
of figure la. It consists of two type-D
divide-by-two flip-flops sending their
outputs into an exclusive-OR gate.
The resulting output is demonstrated
in the timing diagram of figure 1b.
Close comparison of the input data
and the biphase-encoded output
shows how the process works. You
will notice that if the data inputis at a
0 level during one clock period, the
output level changes once, but if the
input is at a logic-1 level during the
clock period, the output changes
twice. These changes are called tran-
sitions and can be either 1-to-0 or
0-to-1 logic changes.

Circle 14 on inquiry card.

Simply stated, during a clock
period there are two transitions for a

EDGE DETECTOR

o—L= output

BIPHASE
INPUT

C—s

NON RETRIGGERABLE Q D Q
ONE SHOT
/‘ 0s

I A

]

{>cLock

Figure 2a: Diagram of a possible circuit for a biphase data decoder. The cycle time of the nonretriggerable one-shot (a monostable
multivibrator) is set equal to about three-quarters of the duration of a bit in the incoming data stream. The corresponding timing

diagram is presented in figure 2b.

BIPHASE IN

. |

wo [T UTUUUU T
SO N o I 3 O O O O O™
FF1 Q |—1—‘0 0 IT[_I-T-IO OF—‘_BQITI'A

Figure 2b: Timing diagram of the biphase data decoder of figure 2a.

logic-1 data input and only one tran-
sition for a logic-0 input. Biphase en-
coding relies upon timing between
transitions rather than absolute
voltage level. This makes the method
relatively immune to power-line tran-
sients, power-supply fluctuations,
and filter phase shifts.

Recovering the biphase-encoded
data is done with the decoder circuit
of figure 2a. It consists of an edge
detector which produces a 1 us pulse
upon detecting any transition in the
input voltage, a nonretriggerable one-
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Circle 15 on inquiry card.

SAVE MORE THAN 20%
NORTH STAR—INTERTUBE—MICROTEK
ZENITH—HEATH—ITHACA
THINKER TOYS—GODBOUT—SOFTWARE

The smartest computers at the smartest price

FACTORY ASSEMBLED & TESTED LIST ONLY
HORIZON-1-16K-DOUBLE DEN KIT SPECIAL  $1269
HORIZON-1-32K-DOUBLE DEN KIT $1999 1575
HORIZON-2-32K-DOUBLE DEN KIT 2399 1879
HORIZON-1-32K-DOUBLE DEN 2695 2129
HORIZON-2-32K-DOUBLE DEN 3095 2435
HORIZON-2-32K-QUAD DENSITY 3595 2839
HORIZON-2-64K-0UAD+HARD DISK 9329 7229
HORIZON MEMORY 16K 389 32K 579

NORTH STAR HARD DISK 18 Mb 4999 3949
PASCAL FOR NORTH STAR ON DISK 199 190
Powerful NORTH STAR BASIC..The Best............ FREE
2 NORTH STAR SOFTWARE DISKS w/HORIZON. ... ... .. FREE

NORTH STAR BUSINESS PROGRAMS & NORTHWORO,PHONE

COLOR! RAINBOW-2000 & CAT-100 PHONE
ITHACA FRONT PANEL COMPUTER 64K 2885 2449
2-8000 CPU CARD 16-bit ITHACA S-100 PHONE
ITHACAMEMORY 8/16-hit PHONE
8086 CPU 16 hit 10xfaster SEATTLE COMPUTER

SEATTLECOMPUTER MEMORY PHONE
SSM Z-80 CPU, VIDEO BOARD, MEMORY PHONE
MEASUREMENT MEMORY 64K A & T 4mHz 650
JAWS MEMORY 64K A & T 4mHz PHONE

GODBOUT MEMORY — Static, Super Selection & Price

THINKER TOYS DISCUS/2D A& T 1199 975
THINKER TOYS HARD DISK 26 Mb 4995 4149
DISCUS/2+2 1.2 Mbytes A & T 1545 1285
THINKER TOYS SUPERRAM PHONE
DELTACOMPUTER & DISK DRIVES PHONE
TARBELL COMPUTERS & DISK DRIVES PHONE
INTERTUBE Il SMART TERMINAL 995 725
ZENITH-HEATH SMART TERMINAL Z-19A & T 795

ZENITH COMPUTER-TERMINAL-DISK Z-89

2595 2195
CAT NOVATION MODEM 179 169
MICROTEK PRINTER 795 725
AXIOM PRINTER 795 695
ANADEX PRINTER 995 865
NEC PRINTER Fast Typewriter Quality 2915 2799
SECRETARY WORD PROCESSOR The Best! 85 77
TEXTWRITER |11 Book Writing Program 125 112
GOFAST NORTH STAR BASIC Speeder Upper 9 N
PDS Super 2-80 ASSEMBLER & More 99 89

COMPILER FOR NORTH STAR $150 w(PDS & HDS 90
EZ-80 MACHINE LANGUAGE TUTORIAL $25 HDS 40
EZ-CODER Translates English to BASIC 19 N
ECOSOFT FULL ACCOUNTING PKG 350 315
DATABASE, THE SOURCE 90, CROSS ASSEMBLERS-CALL

BOX OF DISKETTES 29 IN PLASTIC CASE 30
Which Computers are BEST? BROCHURE. ............ FREE
North Star Documentationrefundable w/HRZ 20

ORDER 2 ormore COMPUTERS. . . .BIGGER DISCOUNTS
FACTORY ASSEMBLED & FACTORY WARRANTY

AMERICAN
SQUARE COMPUTERS
KIVETT DR « JAMESTOWN NC 27282
(919)-889-4577
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It isn’t necessary for you
to spend much money
and time on an elaborate
circuit, if you can be
satisfied with a less
sophisticated control
system.

Photo 1: The handheld biphase FSK
remote-control transmitter, which uses
the circuit shown in figure 3. The transmit
(XMIT) switch is a momentary power
switch; the other four switches are used to
set a 4-bit control-channel code.

shot (that is, a monostable multi-
vibrator) set for a period equal to ap-
proximately three-fourths of the
clock period of the originating
transmission, and a flip-flop. As
biphase data is presented to the cir-
cuit, it produces the edge-detector
pulses shown as line A on the timing
diagram of figure 2b.

When the first input pulse comes
along, it fires the one-shot. (For a
clock rate of 35 Hz, the one-shot
period is set for 21 ms). If another
edge is detected before the one-shot
times out, it clocks a logic 1 out of the
flip-flop. If a second pulse does not
occur during the one-shot period, the
output stays at a logic-0 level. Also,
since voltage transitions in the re-
ceived data coincide exactly with the
transmitter clock, the receiver’s one-
shot becomes synchronized to the
transmitter. Neglecting duty cycle,
this clock rate is exactly the same as
the transmitter’s clock rate.

This technique has a few advan-
tages that experimenters will ap-
preciate. Since the one-shot is set at
75% of the optimum clock period, it
essentially allows up to a 25% varia-
tion in timing between the transmitter
and receiver while still maintaining
synchronization. Compare this to
about a 5% tolerance for the usual
methods of serial data transmission!
No crystals or elaborate clock
generators are necessary for low-
speed transmissions, either.

A Functional Biphase Remote-
Control Unit
Figure 3 and figure 4 are the com-

Number Type +5V GND -12 v +12 V
IC1 74LS151 16 8

IC2 741593 [2) 10

IC3 74.800 14 7

IC4 74LS04 14 7

IC5 74LS74 14 7

IC6 74LS86 14 7

IC7 C04049 14 7

IC8 C04027 14 7

IC9 NES55 8 1

IC10 74LS04 14 7

IC11 741586 14 7

IC12 74121 14 7

IC13 74LS74 14 7

IC14 74L895 14 7

IC15 741595 14 7

IC16 74LS20 14 7

IC17 74LS75 [5) 12

IC18 LM741 4 7
IC19 LM741 4 7
IC20 LM741 4 7
IC21 LM741 4 7
Table 1: Power connections for integrated circuits of figure 3.
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The trouble with video terminals today

is that most of the low-cost models just don't .

have the performance to handle your tough
applications. And the few that do are usually
not compatible with your existing system. But
now, Intertec has resolved this age old
dilemma with the introduction of its new
Emulator™ Video Terminal.

The $895* Emulator™ performs exactly
as you command. With the depression of just
a few keys, Emulator users can select
terminal control codes of any one of four
popular video terminals. The Lear-Siegler
ADM-3A. The Soroc 1Q-120: The DEC VT-
52. Or the Hazeltine 1500. Incredible! It's like
having four terminals for the price of one.

*—?ﬁ'ﬁ »

But, best of all, not only does the
Emulator replace these terminals, it outper-
forms them by offering enhanced user-
oriented features. Features that those other
terminals just don't have - at any pnce

Standard Emulator™ features include: a
sharp, crisp 12" non-glare screen with a full
24 line by 80 column display. Twin RS232C

-serial ports - one for the host computer and

one for your printer. Four separate cursor
control keys. A separate 18 key numeric pad.

Keyboard selectable baud rates and operating -

modes. And, a host of visual attributes.

No matter which dumb or smart terminal
you're using today, don't buy another until you
check out our new Emulator™. You'll get the

5. INTERTEC DATA SYSEMS

INTRODUCING

performance of four terminals for the price of
one. And you'll probably save hundreds of
dollars over the price you paid for your last
terminal. Plus, you'll get unparalleled relia-
bility, nationwide service and quick delivery.
Call or write us today for all the details.
Intertec terminals are distributed worldwide
and may be available in your area now.

] [ INTE?TEC
SYS EMS

2300 Broad River Rd, Columbia, SC 29210

(803) 798-9100 TWX: 810-666-2115




plete schematic diagrams of a func-
tional sixteen-channel biphase FSK
remote-control unit. The transmitter
circuit of figure 3, including an RF
transmitter, is packaged in the unit
shown in photo 1. The circuit in-
cludes a switch- and sync-word scan-
ner, an FSK modulator, and a biphase
encoder. The four switches are used
to set a 4-bit control code.

Because this unit is handheld, I
have chosen to use a very low clock
rate to reduce possible data errors. At
35 Hz, it takes approximately one
quarter of a second to send the 4-bit
switch status. Functionally, IC2 (a
741593) counter is attached to an
8-input multiplexer (IC1, a 74LS151
device). The first 4 bits of the
multiplexer input are hardwired to a

binary code of 1001 and the last 4 bits
are connected to the data-input
switches. As the counter (IC2) in-
crements, IC1 steps through the
binary sync word 1001 and then the
four switch settings. This process
keeps repeating for as long as power
is applied to the circuit. This data is in
turn encoded and modulated so that

Text continued on page 32
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Figure 3: Schematic diagram o f a functional sixteen-channel biphase FSK remote-control transmitter. This circuit, with the addition of
an RF modulator, is packaged in the handheld unit illustrated in photo 1.

Power for the handheld device is provided by a rechargeable nickel-cadmium (ni-cad) battery of 4.8 V potential. If the transmitter
is to be used for extended periods without recharging, CMOS parts may be substituted for the transistor-transistor logic (TTL) parts

listed here.
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New' on the North Star Hdrizon:

18Mb Hard Disk Drive!

Horizon Computer with 64K RAM
and dual quad capacity (720kb)

- N
Up to four 18Mb Winchester-
type hard disk drives

Unsurpassed Performance and Capacity!

North Star now gives you hard disk capacity and process-
ing performance never before possible at such a low
price! Horizon is a proven, reliable, affordable computer
system with unique hardware and software. Now the
Horizon's capabilities are expanded to meet your growing
system requirements. In addition to hard disk perform-
ance, the Horizon has /O versatility and an optional hard-
ware floating point board for high-performance number
crunching. The North Star large disk is a Century Data
Marksman, a Winchester-type drive that holds 18 million
bytes of formatted data. The North Star controller inter-
faces the drive(s) to the Horizon and takes full advantage

NorthSrar

North Star Computers,inc.

1440 Fourth St.

Berkeley, CA 94710

(415) 527-6950 TWX/Telex 910-366-7001

Circle 17 on inquiry card.

Display terminal

floppy disks

- P
Letter-quality or dot Horizon /O flexibility
matrix printer allows expansion to
meet your needs

of the high-performance characteristics of the drive. Our
hard disk operating system implements a powerful file
system as well as backup and recovery on floppy diskette.

Software Is The Key!

The Horizon's success to date has been built on the qual-
ity of its system software (BASIC, DOS, PASCAL) and
the very broad range and availability of application soft-
ware. This reputation continues with our new hard disk
system. Existing software is upward compatible for use
with the hard disk system. And, with the dramatic increase
in on-line storage and speed, there will be a continually
expanding library of readily available application software.
For more information, see your North Star dealer!

HORIZON-HD-18

Horizon computer with 64K
RAM, 2 quad capacity mini
drives and one HDS-18 hard
disk drive $9329

SYS-1N

Complete Horizon HD-18 plus
80 x 24 display terminal and
NEC Spinwriter printer $13,239

HDS-18

Additional 18Mb hard disk drive

for expansion of Horizon HD-18,
or your present Horizon $4999

SYS-1A

Complete Horizon HD-18 with
80 x 24 display terminal and
Anadex printer $11,319
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Figure 4a: Section of schematic diagram of the biphase FSK remote-control receiver. Here is the FSK demodulator, which connects to
the audio output of an FM radio receiver and produces a TTL-level biphase output, which is further processed by the circuit in figure
4b. The capacitors marked with asterisks (*) should be mylar or polycarbonate types.

8 BIT SHIFT REGISTER

Ic17
74LS75
|1
]
NRZ 1c14 o Heo “Qp
741595 |11 6 10
Cc 3D 3Q——D DATA
, s |12 3,0 28— [ouT
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110 aur F20K 0 7 ; 741504
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Figure 4b: Section of schematic diagram of the biphase FSK remote-control receiver; here is shown the biphase decoder and data
discriminator, which decodes 4 bits of data and sends them to an input port on the computer. The period of the one-shot is set ap-

proximately equal to three-quarters of the transm
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itter clock period.
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MEMORY EXPANSION FOR TRS-80

All you have to remember is to plug it in

Memory expansion. It’s a field packed with
intriguing theories. For instance, it has been
suggested that the memory areas of the
human brain are transferable from one body
to another, like transplanted kidneys. In man
or machine, a larger memory is always a
welcome acquisition.

If you are interested in expanding your
TRS-80 memory without shelling out dollars
for a full blown expansion interface,we have
just the solution.

Introducing the MT-32. Our new, brilliantly
designed Printer/Memory expansion module
for the TRS-80. This unit will add 16K or 32K
of dynamic RAM to your basic 16K machine.
- The module also contains circuitry to drive
Microtek’s MT-80P dot matrix printer, or any
other Centronics-compatible printer.

No hardware modification to your TRS-80 is
required. Just plug into your bus connector
and you are ready to go.

All Microtek products are covered by a one
year warranty.

TRS-80 is a Registered Trademark of Tandy Corp.

Four configurations are available:

Without RAM in kit form
(MT-32K @ $79.50)

Without RAMassembled and tested
(MT-32A @ $99.50)

With 16K RAM assembled and tested
(MT-32B @ $159.50)

With 32K RAM assembled and tested
(MT- 32C @ $199.50)

Available from Microtek
or your nearest computer dealer.

MICROTEIQM

9514 Chesapeake Drive
San Diego, CA 92123
Tel. (714) 278-0633
TWX 910-335-1269

e
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404000808 0aiuys
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Figure 5: Schematic diagram of a VHF (very high frequency) transmitter, tunable 50 to 150 MHz, for use in the wireless remote-
control system. This circuit is also suitable for use in wireless microphone systems. The coil L1 consists of eight tums of number-26
wire wrapped around a coil form with one-quarter-inch inside diameter.

Text continued from page 28:
it can be conveniently transmitted on
a frequency-modulated (FM) RF car-
rier using the transmitter circuit of
figure 5 or sent as an infrared-light
pulse train using the circuit of figure
6. In either case, a logic 1 is encoded
as a burst of 2400 Hz signal and a
logic 0 is 1200 Hz. These tones can be
easily received on an ordinary FM
radio if the transmitter is set to a fre-
quency between 88 and 108 MHz.
At the receiving end, the FM-radio
audio output is first processed

MOTOROLA

MOTOROLA
Semiconductors

91 8D BLUESTEIN BULYD. AUBTIN TEXAS 70771

through an FSK demodulator. (See
figure 4a.) This consists of an
amplitude limiter, two bandpass
filters, and a peak comparator. The
resultant output should be the same
as the biphase signal being transmit-
ted. IC10, IC11, IC12, and IC13
separate this output into data and
clock signal as I previously outlined
and as shown in figure 4b. This data
is in turn shifted into an 8-bit shift
register. When the sync word gets to
the end of the shift register (IC10 and
IC16 decode a binary 1001) the con-

. e
MC6525P |

MOS

1N CHANNEL, METAL GATE

mc14422
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NEMOTE CONTROL
CEWVI

T

Advance Informati

i REMOTE CONTROL TRANSMITTER
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Photo 2: Assembled here are the parts needed to build a remote-control unit that uses
the Motorola MC14422 CMOS LSI remote-control transmitter and MC6525 receiver.
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tents of the last 4 bits shifted in will be
clocked into holding register 1C17.
These 4 bits reflect the switch settings
on the transmitter. They will be up-
dated every one-quarter of a second if
the transmitter remains on. The data-
out lines in figure 4b are connected to
the computer.

The transmitter circuit as I have
shown it uses low-power Schottky
(LS) transistor-transistor logic (TTL)
devices. If powered by a 4.8 V
rechargeable nickel-cadmium bat-

+9V
/
01 INFRARED
ouTPUT
LEDS6 4
INFRARED | P2
LED

/

2N2219
esk 2700
INPUT

Figure 6: Schematic diagram of an
infrared-light transmitter for use in the
wireless control application, where use of
the radio-frequency transmitter is imprac-
tical or undesirable. A series of LEDs
emits bursts of infrared light that carry the
control information to the phototransistor
receiver illustrated in figure 9.
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You'll be
‘a little riche
fter buildin

ne of

H-8 Personal
Computer with Dual
Floppy Disk Storage

,,/‘;;!; 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.

Heathkit

these.

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 of the 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

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

*Visit your Heathkit Electronic Center in the U.S.
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.

PRI

H-19 Professional
Video Terminal

e T

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.

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.*

or Canada where Heathkit Products are

Write to Heath Company, Dept. 334-672, Benton Harbor, Ml 49022

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

CP-186
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Figure 7: Schematic diagram of a remote-control transmitter that incorporates a specialized integrated circuit, the Motorola MC14422
(a device mostly used in remote controls for television sets). Signals are transmitted as ultrasonic sound. The frequency-encoding

scheme is presented in tables 2 and 3.

Matrix Transmitted Output Division
Channel Connections Frequencies Frequencies Frequency Ratio
Pin to Pin t1 t2 t3 t4
fa 34688 kHz 2/26.5
1 7 12 fe fo 36.048 kHz f2125.5
2 7 9 fe fa fe 37.519 kHz 2/245
3 7 10 fe fo fa 39.116 kHz f2/23.5
4 7 11 fe fa fo fe 42,755 kHz f2/21.5
S 6 12 fe fe
6 6 9 fe fa fe Table 3: Frequencies of control tones
g g ]? ;e ¢ IE ;C used in the Motorola MC14422
9 5 12 fz @ fz remote-control transmitter in figure 7.
10 5 9 fe fa fa
11 ) 10 fe fb fd
12 ) 11 fe fa fo fd
13 4 12 fo tery, it consumes less than 50 mA. In
14 4 11 fa fo . . . ] R
15 3 9 fe this unit, the transmit switch is in fact
16 3 10 P o a power switch. Sending a remote
17 4 9 fo fe command requires only 1 or 2
18 g lg fa  fo Ic seconds of transmitter operation.
20 313 fa b While CMOS devices could be
21 3.4 12 fo fd substituted, it isn't necessary, con-
22 34 n fa fo fo sidering the low duty cycle of the
Table 2: Control channels, key closures, and corresponding transmitted tone fre- unit.
quencies used by the Motorola MC14422 remote-control transmitter used in the cir-
cuit of figure 7. See table 2 for the exact frequencies used. The column headers "t1", CMOS LS.I RemOte'ContrOI In-
“t2", "t3", and "t4" refer to the sequential time segments during the total transmis- tegrated Circuits
sion; this is part of the transmission protocol. The idea of handheld remote con-
trol isn’t new. The television industry
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ost widely used microcomputer operating
. included on diskette in the SoftCard
‘package, ready to run on your Apple II.

- You get Microsoft's 5.0 BASIC too, the most powerful

version to date of our famous BASIC interpreter.

PRINT USING, 16-digit precision, CALL, and CHAIN
and COMMON are just some of the major BASIC features
you'll add. Applesoft’s graphics extensions are still included.

More Power Down the Line. You can get even more
programming power and versatility by adding Microsoft's
FORTRAN, COBOL, BASIC Compiler and Assembly
Language Development System. All are available
separately to run with the SoftCard system.

And the whole host of CP/M-based business, scientific
and educational applications can be easily transferred to
your Apple with SoftCard.

The Microsoft Z-80 SoftCard is compatible with most
every Apple product from the Apple Il to the Apple Il Plus,
Language Card and peripherals. Independent peripherals
for the Apple are supported.as well. The SoftCard package
requires a system with 48K and a disk drive.

Line up a SoftCard demonstration at your Microsoft
Consumer Products dealer today. They'll be glad to show
you how the Z-80 SoftCard and your Apple computer
combine to form a system that can't be beat for either
practicality or pure pleasure by any personal computer
available today. Or give us a call, 206/454-1315, for
more information.

But act quickly. At the low price of $349 for SoftCard,
CP/M, Microsoft BASIC and complete documentation, you
may have to stand in line to get one!

™Apple |l is a trademark of Apple Computer, Inc.
“CP/M is a registered trademark of Digital Research.

]

CONSUMER PRODUCTS

10800 Northeast Eighth, Suite 507.
Bellevue, WA 98004
(206) 454-1315




Circle 21 on inquiry card.

Have some
great
memories.

16K PROM boards.

B PROM card has 2708-type memory

B Quality board construction B 0-4 wait states
B Address any 4K group to any 4K boundary
B Control up to 8 banks of memory B Fully
assembled and tested @ PRICE—$300

(Calif ornia residents add 6% sales tax)

Expandable 5 MHz RAM boards.
8—32K expandable RAM board uses TI 4044
memory [l Runs at SMHz B Fast 250ns access
time M Bank select B Address any 4K block to
any 4K boundary B Quality board construction

PRICE—8K—$210; 16K—$378; 24K—$570;
32K—$744; 8K add-on kits—$162

(California residentsadd 6% sales tax)

Call or write Artec for details

7R

= EL
i oo O

ARTEC ELECTRONICS, INC.

605 Old County Rd., San Carlos, CA 94070
Telephone (415) 592-2740

36  July 1980 © BYTE Publications Inc

Photo 3: Two walkie-talkies can be used
in a simple remote-control scheme. One
walkie-talkie, used as the receiver, is
modified by connection to the circuit il-
lustrated in figure 10a. The new circuit is
attached to the rear of the walkie-talkie's
case, as shown. These walkie-talkies are
sold by Radio Shack as catalog number
60-4001; they incorporate a Morse-code
tone oscillator necessary to the control
scheme. Transmission is on a frequency of
49.86 MHz.

has had it for years. To meet the de-
mand for remote-controlled TV sets,
special CMOS remote-control in-
tegrated circuits were designed,
employing LSI. It is possible to use a
pair of these for computerized remote
control as well. Figure 7 shows the
Motorola MC14422 remote-control
transmitter part and a typical applica-
tion circuit. Photo 2 illustrates the
number of components necessary to
implement this circuit. Figure 8
outlines the receiver circuit which
uses the Motorola M(C6525 receiver.

These specialized devices are very
powerful. They use digital frequency
multiplexing and transmit any or all
of the five different frequencies se-
quentially to form a code correspond-
ing to the particular selected function.
These frequencies range from 34 to 43
kHz and accommodate twenty-two
control channels including the ability
to remotely adjust three analog-
output signals in the receiver.

My experience in building these cir-
cuits warrants some mention. While
the transmitter section (figure 7) went
together easily, the receiver portion
(figure 8) is a bear, and entailed dif-
ficulty in alignment. Even though it
finally worked quite well, I don't
recommend it for the novice builder.
I'm presenting it in this article because
it is a high-level controller and may
be “just what the doctor ordered” for
some individuals. Anyone interested

Photo 4: Three wires and an optional resistor are needed to attach the remote-control
modification to the receiving walkie-talkie.

Circle 22 on inquiry card. ep



'I'he plclure perfect perlpheral.

Videoprint is the convenient
economical means of
obtaining distortion-free line
or continuous tone hardcopy
from raster line computer
raphics displays in full,
%rilliant color. The entire
system is self contained in the
convenient desk-top unit

NACE]
101119

shown above.

Videoprints eliminate such
off-the-screen photography
problems as barrel distortion,
color de-saturation and loss of
color fidelity. Videoprintsalso
minimize the effects of raster
lines and video noise.

Videoprints are instantly
produced with Polaroid®

SX-70 or Polacolor 4" x 5"
films, as well as with conven-
tional color negative or 35 mm
slide transparency films, offer-
ing you a range of handy sizes.
The pictures can be made by
untrained personnel at the
push of a button.

If you've ever wanted to
distribute copies of computer
graphics or TV video stills or
file them in your permanent
records, or send them through
the mail or project them as
slides, you need Videoprint.

If you've ever wanted to
document alternatives in an
interactive graphics process,
or monitor periodic events
without 24-hour observation,
you need Videoprint.

In fact, if you use computer
graphics in any form, you
really need Videoprint. Find
out all about this exciting new
tool. Write or call us today.

The Videoprint People.

Image Resource Corporation
2260 Townsgate Road, Westlake Village, CA 91361
(805) 496-3317

“Polaroid; "Polacolor” and "SX-70" are registered
trademarks of the Polaroid Corporation.



in further information on these
devices should contact a Motorola
distributor directly.

Single-Channel Walkie-Talkie
Remote-Control Interface
It isn't necessary for you to run out

and spend much money on expensive
integrated circuits or to spend 3
weeks building an elaborate circuit, if
you can be satisfied with a less
sophisticated control system. My
final offering consists of two Radio
Shack walkie-talkies (catalog number

60-4001) and a two-chip circuit.
When I bought them, they were $10
each. Other walkie-talkies can be
used, but the Morse-code tone
generator built into these units is
necessary for the operation of my cir-
cuit design.
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Figure 8: Schematic diagram of a remote-control receiver that employs the Motorola MC6525, a part chiefly used for television

remote control.
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+9V

ATTACHMENT
FOR USE AS AN
INFRARED RECEIVER

Figure 9a: This phototransistor circuit can
be substituted for the ultrasonic
transducer in figure 9b to change the
preamplifier circuit into a receiver for the
infrared transmitter shown in figure 6.

This interface, shown in figure 10,
is terribly simple. To transmit a com-
mand, turn on the transmitter and
press the Morse-code button. This
transmits a tone. At the receiving
end, the circuit just signals the com-
puter that it has received a tone.

The circuit of figure 10 is an AC
amplifier with some bandpass charac-
teristics. The tone frequencies on
these walkie-talkies vary all over the
lot. A narrow bandpass filter is
useless. Instead, the circuit detects a

Circle 23 on inquiry card.

minimum threshold of a midfrequen-
cy AC signal. More often than not
this is from the tone generator and is
the signal we want.

The circuit can be assembled on a
piece of perforated circuit-layout
board and screwed to the back of the
walkie-talkie. (See photo 3.) Connec-
tions to the board are made from in-
side the walkie-talkie case and consist
of only three wires. The blue wire
picks up +9 V power and the black

+9V

SENSITIVITY

ApJusT & 10K

is walkie-talkie ground. A pink wire
is either attached to the speaker or
disconnected and soldered to a 6.8 to
10-ohm resistor connected to ground.
The white wire in my circuit is tied to
the pink-wire-and-resistor junction.
Finally, the filter/amplifier (IC1) out-
put goes to an opto-isolator. This
device shields the walkie-talkie from
the high-frequency electrical noise
present on the computer input con-

1M

nections. Without it, walkie-talkie
reception is so poor as to be useless.
The receive walkie-talkie is con-
nected to 1 bit of a parallel input port
on the computer, as shown, and is
switched on. The Data-Received
light-emitting diode (LED) will be off;
the input to the computer will be a
logic 1. The LED will remain off as
the transmitter is switched on. When
Text continued on page 42
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Figure 9b: Schematic diagram of a preamplifier circuit to be used with the ultrasonic remote-control receiver.
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Figure 10a: A receiver circuit that allows use of inexpensive walkie-talkies f or the transmission of controldata. The two walkie-talkies
used in this application were Radio Shack catalog number 60-4001 types, which have an integral Morse-code audio oscillator. One
walkie-talkie is used as the handheld remote transmitter, the other as the receiver.

This arrangement allows transmission of only a single bit of control information, but this 1 bit can be modulated in various ways
(even in Morse code) to control various functions. Decoding of this modulation must be carried out by a program running on the host
computer.

A 0.01 pF bypass capacitor must be soldered directly to pins 7 and 14 on the CD4069.

MR. PROGRAMMER

MR. DEALER
Would you find your hardware sales increased 100 fold if your prospecti
programs immediately?

MR. HOBBYIST
How about you? Spending lots and lots of time debugging? p

MR., MRS., MS, (2
Who ever you are - if programming has become unpalatable or if you'{ghitie

LET THE CREATOR’ TAKE A

THE CREATOR © does the work! You answer
the simple direct questions

and THE CREATOR®creates ...

pates your programs to your
design.

THE CREATOR ©

THE CREATOR®

THECREATOR©,

all in Basic language.

makes complete running pro-
grams that are modular and
fully documented.

cuts programming time up to
0y

requires NO (none) prior pro-
gramming knowledge or skills

THE CREATOR®,

THE CREATOR®,

THE CREATOR®,

is presently available for
Apple I

is presently available for
TRS 80 Model |

TRS 80 Model 11
Tandy 10

will soon be available for
CP/M systems

Please Print
Enclosed is my check (or money order) in the Name
amount of $250.00. Please send me my serial
numbered, registered copy of THE CREATOR® Address Apt. No.
as soon as my check clears. (No wait for Certi-
fied checks, bank checks or money orders.) City State Zip
Sorry, no credit cards accepted.

Computer make Model

We are seeking qualified dealers and distributors to handle our growing software lines. Address inquires, on your company letterhead, to:

Complete Business Systems, Inc., Software Division, 9420 W. Foster Ave., Chicago, lllinois 60656.
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The MODEL 800 MST is certainly pleasing to look at, but its true beauty lies beneath the surface. A glimpse at its
features reveals why it is rapidly becoming the most sought after printer in the world . . .

e Four standard interfaces: ; °
RS-232 (15 baud rates)

Centronics compatible parallel

IEEE-488

20ma current loop °
e Six line densities: 64, 72, 80, 96, 120, 132 °
e 100 CPS at all six densities
e Unidirectional or bidirectional printing °
e Sixteen horizontal and ten vertical tabs
e Elongated characters in all six densities °
e 1920 character buffer °
e Uses either perforated or roll paper °
e Fully adjustable tractors to 92" °
e Auto self-test °

but maybe its most attractive feature is the price .

Up to 10 character fonts

Standard 96 character ASCII

User defined character font

Provision for up to eight additional fonts
Dot resolution graphics in six densities
Variable line spacing control from 0 to 64 dots in
half-dot increments
Auto form-feed for any form length at any line
spacing
Heavy-duty all aluminum chassis
110vac or 220vac, 50/60Hz.
100 million character printhead
Measures only 15" wide, 3" high, and 11" deep
Weighs only 15 |bs.

. $699.00.

P.O. BOX 3548 FULL., CAL. 92834 /7 (714) 992-4344 ]




INTERFACE
FROM FIGURE 10¢

PINK (SPEAKER)

TO PARALLEL
INPUT OUT—I >INPUT BIT
6.89

T0
COMPUTER

o [N

m
[ ]

-9y ¥

-9v¥ GND———<"] GROUND
+9V Loy SV < sy

WALKIE -TALKIE *WALKIE-TALKIE GROUND

Listing 1: A BASIC program that monitors the walkie-talkie interface of figure 10a,
waiting for a logic 0 on bit 0 of input port 3. When the logic 0 appears, the program
starts a 10-second sampling period. During the period, the program counts how many
times the tone button on the transmitter is pressed (that is, how many times a logic 0 is
detected at the input port). The number of pulses received can be used to indicate which
of the various control routines is to be activated. A more sophisticated program could
decode more complex information from the transmitter, even information encoded in
Morse code.
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Figure 10b: In the walkie-talkie remote-
control scheme, one walkie-talkie is used
as the receiver for the RF transmission of
the other. The circuit of figure 10a is at-
tached to the receiving walkie-talkie.

Text continued from page 39:

the Morse-code tone button on the
transmitter is pressed, the LED will
light and the computer input will go
to a logic 0. That is the simple princi-
ple by which the whole interface
operates.

You are not limited to a single
on/off remote-control operation (as
with our switch on the cable) if you
want to consider adding a little soft-
ware such as that in listing 1. This
simple BASIC routine monitors the
walkie-talkie interface, waiting for an
input signal (here, a logic 0 on bit 0 of
port 3). When the computer detects
an input signal, the program simply
starts a 10-second sampling routine
and counts how many times the tone
button is pressed during the sample
period. Three pulses could mean “go
to application program 3,” and six
pulses could mean “go to program 6.”
Using this sampling technique, it
would not be difficult to actually send
remote-control instructions in Morse
code. (You may consult the code
table imprinted on the front of the
walkie-talkie.) That would provide
twenty-six or so control functions
with a maximum number of only four
pulses on the key. [See the October
1976 BYTE for several discussions of
how to decode Morse code using
computer software....RSS]

In Conclusion

There are many other ways to
remotely activate control programs
through a computer. [ have outlined
only three. Other special LSI in-
tegrated circuits exist that are equally
as powerful as the two discussed here.
But it is impossible to cover them all.
Perhaps one of the three designs I
have presented is suitable for use on
your system.

In the meantime, I have a few other
applications in mind for these remote-
control devices. As soon as I get the
interfaces designed and tested, I'll be
back with an article on a remote-
controlled whatchamacallit.

Next Month
We'll look at an easy-to-build
acoustically coupled modem. m

Circle 26 on inquiry card. el



The Imagination Machine offers
more at its price than any other
personal computer on the market
today.

Consider these features: 9K RAM,
with 14K BASIC in ROM,53-key
typewriter keyboard. A fine resolu-
fion picture, generated on your
television set or monitor in 8 colors!

The only computer with color,

sound, user programmability
and expandability at $599.

A built-in, dual-track cassette tape
deck with 1500 baud rate, for APF's
digitally recorded, "saturated’’
tape programs. A built-in sound
synthesizer. And two, built-in,
game style controllers, with
joysticks and numeric keypads.

When youwantto go beyond
APF's library of educational, home-
and-personal management or
entertainment programs...when
youwantto create your own pro-
grams...you can. The Imagination
Machine is programmable in
BASIC and 6800 machine lan-
guage. The Imagination Machine

“YOUR LIFE WILL NEVER BE THE SAME.’

is also expandable. Justadd our
"Building Block”, an optional, four-
port expansion device, and you
can hook up a printer, telephone
modem, and additional memory
cartridge or mini-floppy disk drive.

For the name of your nearest
Imagination Machine dealer call,
TOLL FREE: 1-800-223-1264. (New
York residents call: (212) 758-7550)
or write: APF Electronics, Inc. 444
Madison Avenue, N.Y., N.Y. 10022.

$599. Manufacturer’s suggested retail price.

I F—electronics inc.
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103 LP, Jan. 1980 , 202 LP, May 1980
($195) (%295

Now showing...

UDS line-powered modem technology has already put two sensational acts on stage!

The 202 LP is the newest line-powered star. Just announced. it ofters compatibility with Bell 202-series
modems at a fraction of the cost, power consumption and space requirement of earlier units. It is FCC-certitied
for direct connection to the dial-up telephone network; three snap-in plugscomplete such a connection in
seconds. All operating power is drawn directly from the phone line; no AC connection is required.

The unit is designed to fit directly under your telephone handset, requiring 1 1/8" of additional height
and no additional desk/counter space at alll An RS-232C intertace is provided. Communication rate is 0-1200
bps asynchronous, half-duplex, over two-wire DDD circuits. The 202 LP follows the act criginated by. . ..

The 103 LP announced by UDS in January, 1980. It's Bell 103 compatible, teatures RS-232C and current-
loop (TTY) interfaces and, like the 202 LP, draws all operating power direct from the telephone line.
Communications are 0-300 bps asynchronous, full-duplex over a two-wire circuit. The 103 LP operates in the

“originate only” mode.
Contact UDS for details about either of these currently available line-powered modems.
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exciting modem show!

[ Universal Data Syste

Aug. 1980 Dec. 1980

Coming attractions...

The UDS line-powered modem show is by no means over! Additional models are expected in August and
December, 1980, and product planning is well under way on others. More introductions are scheduled for
early 1981.

Breakthroughs in line-powered modem technology typity the UDS approach: hard-nosed engineering.
combined use of the latest datacomm techniques.

For more information about UDS and its exciting thrust into line-powered modem technology, call your
UDS District Sales Office, or contact Universal Data Systems, 5000 Bradford Drive, Huntsville, AL 35805. Phone
205/837-8100.

“Confidence in Communications” =
Universal Data Systems LS
DISTRICT OFFICES: Summit, NJ, 201/522-0025 - Blue Bell, PA, 215/643-2336 - Atlanta, 404/952-3463 h;ig(r:na:r

Chicago, 312/441-7450 « Dallas, 214/385-0426 - Santa Ana, 714/972-4619 - Sunnyvale, 408/738-0433
Circle 27 on Inquiry card. Created by Bayner/Hall, Inc., Winter Park. Florida



Photos by Chris Morgan

Photo 1: Studying a Computhink
Minimax small-business computer
system at the Matthews Computer
Connection booth.

Photo 2: The West Coast show in high
gear.

Photo 3: Artist Saul Bernstein (creator
of the Einstein image for the Apple II)
of Thousand Oaks, California, created
this image of Sally Ann Londer using a
digitizing pad.

Photo 4: The CompuServe booth.
CompuServe's MicroNet is a computer
time-sharing and software-distribution
service similar to The Source.

Photo 5: Cromemco’s new SDI Super
Dazzler high-resolution color graphics
system.

Photo 6: Here's a
Japanese Kana char-
acter-set generator
for your TRS-80 from
Ron Johnson, Racet
Computes, 702 Palm-
dale, Orange CA
92665. Price: $150.

Photo 7: No, this
computer was not left
out in the sun. It's the
work of Elaine Pura,
of Computer Service
Systems Network.
This "malleable main-
frame” is actually a
soft sculpture of CSSN's System 1000,
a computer system featuring a Win-
chester hard-disk system and tape
backup in one package, shown in
photo 8.

Photo 8: CSSN’s System 1000 in real
life.

Photo 9: Studying hardware at the
Heath Company booth.

Photo 10: Shopping for floppy disks.

Photo 11: The Computer Faire at-
tracted a good number of handicapped
people who use personal computers in
their everyday lives. BYTE author
Mark Dahmke is at left.

Photo 12: Ithaca Intersystems new
28000 processor board gets a close in-

spection from show-goers.

Photo 13: Sally Ann Londer sits for her
computerized portrait.
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The 1980 West Coast

Computer Faire:

A Watershed Year
for Personal Computing




Chris Morgan
Editor-in-Chief

CP/M programs running on your
Apple computer? How about a
Japanese character set for your
TRS-80 — or maybe a $298 pocket
computer from Sharp that runs Tiny
BASIC?

These are no fantasies because the
future was definitely on view at this
year’s West Coast Computer Faire,
and a record audience of about
20,000 people jammed San
Francisco's Civic Center last March to
get a good look at it. What they saw
was encouraging to hobbyists,

business people, and computer scien-
tists alike. The industry is rapidly
maturing, and products only
dreamed of a short time ago are now
being offered matter-of-factly for
sale.

As expected, one of the hottest
areas of growth on view at the show
was the small business computer, but
the Faire proved that this is not the
only area of growth by far: MicroNet
and The Source both exhibited their
telecommunication-based informa-

tion services for personal computers.
New, highly sophisticated computer
games were on display from Atari
and Apple (to name. only two). Soft-
ware is growing in several directions
at once, and Pascal made a strong

showing. However, new BASIC com-
pilers were also in evidence, and the
FORTH language is gathering
momentum. (The August 1980
BYTE's theme will be FORTH.)

Another trend is the multi-user
computer system. Micromation’s
Multi-user Z System Computer offers
separate memory and a separate pro-
cessor for each user. The system also
features the CP/M operating system
and a Shugart SA4000 Winchester
hard-disk drive. With the Nestar
Clusterbus system, anyone can con-
nect as many as 64 Apple IIs together
in a resource-sharing network.

The Japan Microcomputer Club
rented booth space at the Faire to pro-
mote their organization of Japanese
microcomputer enthusiasts, now
3000 strong. Industry watchers will
definitely want to keep in touch with
this organization. Their address is:
Japan Microcomputer Club, c/o
Japan Electronic Industry Develop-
ment Association, 3-5-8, Shibakoen,
Minato-ku, Tokyo 105, Japan.

Microsoft announced the Z80 Soft-
card, a plug-in processor card for the
Apple II computer
that enables users
to run software
written for
Z80-based com-
puters. Included
with the package is
the CP/M operat-
ing system and
Microsoft’s Disk
BASIC. The Soft-
card, which costs
$349, allows the
user to select either
the Apple’s 6502
processor or the
Z80 processor us-
ing a keyboard command. Both pro-
cessors cannot run at the same time.
Products like the Softcard point the
way to CP/M’s emergence as a de fac-
to industry standard.

On the educational front, sad to
say, there was little evidence of
growth in the industry. Most of the
“educational” programs I saw were
trivial drill-and-practice exercises.
(See the BYTE Education Forum in
this issue.) Perhaps matters will im-
prove in the coming year. There is
some interesting work going on now
at Texas Instruments in the area of
secondary-school use of personal
computers.
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Photo 14: Digitized images of attendees at
the Faire generated by Digital Graphics
Systems’ CAT-100 color image system,
which consists of two S-100 boards. It can
capture an image in 1/60 of a second and
store it in its on-board 32 K-byte
memory.

Photo 15: Two young chess players take
turms vying with a computerized chess-
playing unit made by Chafitz.

Photo 16: Micro Matrix's $19.95 light pen
for the TRS-80.

Photo 17: Mychess, the winner of the
computer chess tournament at the Faire,
was written by Dave Kittinger, proprietor

Probably the most important trend
at the show was that the software in-
dustry is beginning to catch up with
the hardware industry. A new
sophistication is very apparent, and
we’ll be seeing many new
developments in the areas of word
processors, music systems (like Syn-
tauri Ltd's alphaSyntauri Apple II-
based synthesizer on view at the
show), adventure games (watch for
our special issue on Adventure and its
offspring coming up in BYTE), high-
resolution color graphics, and ultra-
small personal computers.

We're looking forward to a very
exciting time in personal computing
in the new few months, and we hope
the pictures in this photo essay will
convey some of that excitement.m
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of Computer Services, 2431 Lyvona Ln,
Anchorage AK 99502. The program is
available on either 5-inch or 8-inch floppy
disk for the TRS-80, North Star CP/M, or
Cromemco CDOS for $50.

Photo 18: Book business was brisk at
BITS Inc.

Photo 19: Playing games on an Atari 800.

Photo 20: The easy way to program —
with a giant TV screen.

Photo 21: Sharp’s new PC-1210 pocket

computer, price: $298. The main pro-
cessor unit, which can run Tiny BASIC
programs up to 400 bytes long, is shown
being plugged into the cassette interface.
A new version, the PC-1211, is due out
next month; it will have a capacity of 1424
bytes of user memory.

Photo 22: Ten colors in Apple II high-
resolution mode? You can get them with
Synergistic Software's Higher Text
package, which lets you design your own
character set, mix text and graphics, and
change the shape of letters.
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If you cantype,you
an handle

your accounting,
word processing
and muchmore
onISCs Small
Business Computer!

The Intecolor® 8963 is just one of a complete line of ISC
desktop computers designed for businessmen who don't
know how— or don't have time— to write programs. It's CP/M®
compatible, so you can choose from hundreds of CP/M
business programs— programs that have been proven in
hundreds of actual applications.

Programs like General Ledger, Accounts Receivable and
Payable, Payroll, Mailing List and Inventory Control are now ¢
availablein color. You'll comprehend data faster, thanks to the
proven readability of ISC’s eight-color display.

To compose letters and other documents quickly and eas-
ily, you'll want ISC'’s unique color-coded Word Processing
program. With an optional printer, you can print out as many
mistake-free originals as you want!

The Intecolor 8963 is just $6395,* and includes a 19" color
graphics display, typewriter-like keyboard, dual disk drive for
data storage— even a color version of Microsoft® Business
BASIC for those of you who do want to program.

Don'tlet your business get behind the times. Call your ISC
sales representative or visityour nearest Factory Authorized
ISC dealer and get a “hands on” demonstration today.
Color Communicates Better

* U.S. domestic price. Unretouched photo of screen. CP/M is aregistered trademark of DigitalResearch Corp

OEM Quantity Discounts are available to Qualified Dealers and Volume Users of 25 Systems (or greater) per year. Call your nearest ISC Representative listed below.

ISC SALES REPRESENTATIVES: AL: 205/883-8660, AZ: 602/994-5400, AR: (TX) 214/661-9633, CA: Alhambra 213/281-2280, Goleta 805/964-8751, Irvine 714/557-4460, Los Angeles 213/476-1241, Los
Altos415/948-4563, San Diego 714/292-8525, CO: 303/355-2363, CT: 203/624-7800, DE: (PA)215/542-9876, DC: (VA) 703/569-1502, FL: Ft. Lauderdale 305/776-4800, Melbourne 305/723-0766, Orlando
305/425-5505, Tallahassee 904/878-6642, GA: Atlanta 404/455-1035, HI: 808/524-8633, ID: (UT) 801/292-8145, IL: (No.) 312/564-5440, (So. MO) 816/765-3337, IN: (IL) 312/564-5440, IA: (Scott County
Only) 312/564-5440, (MO) 816/765-3337, KS: (MO) 816/765-3337, KY: 606/273-3771, LA: 504/626-9701, ME: (MA) 617/729-5770, MD: (VA) 703/569-1502, MA: 617/729-5770, MI: Brighton 313/227-7067,
Grand Rapids 616/363-9839, MN: 612/645-5816, MS: (AL) 205/883-8660, MO: 816/765-3337, MT: (CO) 303/355-2363, NB: (MO) 816/765-3337, NH: (MA) 617/729-5770, NJ: (No.) 201/224-6911, (So.)
215/542-9876, NV: (AZ) 602/994-5400, NM: 505/292-1212, NY: Metro/LI(NJ) 201/224-6911, N. Syracuse 315/699-2651, Fairport 716/223-4490, Utica 315/732-1801, NC: 919/683-1580, ND: (MN)
612/645-5816, OH: Cleveland 216/398-9200, Dayton 513/435-7684, OK: (TX) 214/661-9633, OR: 503/644-5900, PA:(E) 215/542-9876, (W) 412/922-5110, RI: (MA) 617/729-5770, SC: 803/798-8070, SD:
(MN) 612/645-5816, TN: 615/482-5761, TX: Austin 512/454-3579, Dallas 214/661-9633, El Paso Area (Las Cruces, NM) 505/524-9693, Houston Only 713/681-0200, UT: 801/292-8145, VT: (MA) 617/729-5770,
VA: 703/569-1502, WA: 206/455-9180, WV: (PA) 412/922-5110, WI: (IL) 312/564-5440, WY: (CO) 303/355-2363,

EUROPEAN EXPORT SALES: EUROPE: (MA) 617/661-9424, BEL GIUM: Brussels 02-242-36-04, DENMARK: 02-913255, FRANCE: Rueil Malmaison 749-47-65, Paris 33-1-306-4606, GREECE: Athens
642-1368, ITALY: Milano 02600733, THE NETHERLANDS: Poeldijk 01749-47640, Amsterdam 020-360904, SPAIN: Barcelona 204-17-43, SWEDEN: Vallingby 08-380-370, SWITZERLAND: Mutschelien
057-546-55, UNITED KINGDOM: Bournemouth 0201671181, WEST GERMANY: Koblenz 01149-31025/6, AUSTRALIA & NEW ZEALAND: Auckland 876-570, Canberra 58-1811, Chermside 59-6436,
Christchurch 796-210, Melbourne 03-543-2077, Sydney 02-808-1444, Wellington 644-585, CANADA: Dorval 514/636-9774, Ottawa 613/224-1391, Toronto 416/787- 1206, Vancouver 604/684-8625, CENTRAL
AND SOUTH AMERICA & CARIBBEAN: (GA) 404/394-9603, MEXICO: Monterrey 564-876, FAR EAST: (CA) 213/382-1107,H ONG K ONG: 5-74221 1, JAPAN: (Tokyo)

(03) 463-9921, TAIWAN: (Taipei) 02 7022156, MIDDLE EAST:(GA) 404/581-0243, EGYPT: 809933, ISRAEL: Ramat Gan 03725749,

KUWAIT: Kuwait 438-180/1/2, LEBANON: Berut 221731/260110, SAUDI ARAB IA: Jeddah 27790, Riyadh 25083-39732.

ls[ For sales and service in other countries contact ISC headquarter sin Norcross, GA., US.A.

Intelligent Systems Corp.

Intecolor Drive [] 225 Technology Park/Atlanta [J Norcross, GA 30092 [] Telephone 404/449-5961 [JTWX 810-766-1581
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The Apple III

Christopher Morgan
Editor-in-Chief

This past May at the National Computer Conference in
Anaheim, California, the Apple Computer Company
introduced “Sara” (its code name for the Apple III), the

R B

Photo 1: The Apple 1lI, a new 6502A-based personal computer
with built-in 5-inch floppy-disk drive, up to 128 K bytes of
memory, and high-resolution color graphics. Pascal and Apple
Business BASIC are built-in, and the machine features a new
Sophisticated Operating System called SOS. The Apple III will
sell in the premium price range of $4500 to $8000, which in-
cludes a complete software and hardware system with
peripherals. Reportedly FORT RAN will be available for the unit
later in the year. Although the Apple I1I can be used for a wide
range of general applications, the keyboard has been designed
with financial, small-business, and word-processing applica-
tions in mind. An Apple Il-emulation mode is included to
enable Apple Il software to run on the Apple 111,
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long-awaited new computer from this closely watched
company.

We spent some time recently at Apple getting a first-
hand look at a product that has been the object of in-
dustry speculation and anticipation for nearly a year.

Personal computer designers are fond of using feminine
names for computers during the development stages. The
Atari 800, for instance, was referred to as “Colleen,”
within the company, for security purposes. A similar veil
of secrecy surrounded “Sara.” This led to speculation that
the Apple III would use the Motorola 6809 processor, or
that it would use bit-slice architecture, and that it would
cost anywhere from $700 to $10,000.

The rumors were mostly off-base. In fact, the Apple III
is a logical upgrade of the Apple II for use in professional
applications like word processing and information man-
agement.

“It's also the ultimate hobbyist computer,” says Apple
vice-president Steve Jobs, lightheartedly. “The Apple III
was conceived primarily to fill in gaps in the Apple II. It
will not replace the Apple II by any means. It's designed
to enhance it.”

The price of the Apple III ($4500 to $8000) buys a lot of
computer power. For these prices, the company will be
selling not just a computer but a total system, including
software and peripheral devices.

Hardware Features

First, the basics. The Apple III uses a 6502A processor
running at 2 MHz. Custom large-scale integration (LSI)
circuitry enables the computer to address up to 128 K
bytes of memory. The circuitry is housed in an aluminum
chassis that keeps radio-frequency interference (RFI) in
and conducts heat out (no cooling fan is required). The
chassis is housed in a plastic shell. The Apple III looks
like the Apple 11, with its distinctive white plastic case;
however, the aluminum chassis adds some weight to it.

One important feature is the addition of an on-board,
5Y4-inch floppy-disk drive.



“We no longer consider the floppy-disk drive to be a
peripheral device. It's an integral part of today’s com-
puter systems,” says Apple’s Product Marketing
Manager, Don Bryson. The decision to keep the video
monitor as a separate, off-board unit was dictated by the
fact that the computer would otherwise not be portable
enough. “We wanted Apple III users to be able to take
their machines home from the office at night,” says
Bryson.

The Keyboard

The Apple III shows signs of careful design
throughout. The keyboard is a particularly good example
of this care, being an outgrowth of the Apple II's popular
keyboard. A numeric keypad has been added to the
sculpted, Selectric-like keyboard. In fact, it has the same
layout as an IBM Selectric typewriter, to make it as easy
as possible for office workers to use the machine. Re-
finements include moving the Reset key off the keyboard.
It is now located above and to the right of the keyboard;
a reset operation now requires that the Control key be
pressed along with Reset, thus eliminating a minor but
irritating problem on the Apple II keyboard.

There are four cursor-control keys on the keyboard for
applications such as word processing, and raised
“dimples” on the D, K, and 5 keys to help the user locate
those keys by feel. The Alpha-Lock key enables the entry
of numerals in uppercase mode, and there are two user-
definable keys for various software applications. Other
handy features include built-in repeat on each key (there
is no repeat key), and a fast-repeat feature useful for fill-
ing the screen with characters. The Shift-Tab and Shift-
Space operations can be programmed to act as Back-Tab
and Back-Space, respectively.

Photo 2: An example of the Apple I1I's high-resolution color
graphics (290 by 192 lines of resolution with sixteen colors)
displayed on an RGB (red, green, blue) color monitor. This par-
ticular demonstration is an animation program: the horses
gallop on the screen.
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NODBUSZ

The NOBUS-Z has all the hardware features you want in a personal
system. and the power to handle professional apptications.
4 MHz 280A CPU » 64K 200ns Main Memory ® 6K 300ns Video
Memory * 8:nch Dual Density Floppy Drives e Color Video Text
and Graphics ® Sound Generator e 2-Serial Ports ¢ 2- Parallel Ports
4 - Counter/Timers ® CP/M" 2 Operating System
Order a NOBUS-Z from your local Computer Dealer or write to EXO
Electronics for complete information. OEM inquiries welcome.
®CP/M is o registered trodemark of Digital Research. Inc.

EXO
ELECTRONICS
COMPANY

P.O. BOX 3571. CULVER CITY. CALIFORNIA 90230 - (213) 390-6527
TELEX: 181149 WESTLSA “ATT: EXO”
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WHY CUT?
WHY STRIP?
WHYNOT...

® AWG 30 Wire

® 025" Square Posts

® Daisy Chain or Point To Point

e No Stripping or Slitting Required
JUST WRAP ...

® Built In Cut Off

® Easy Loading of Wire

® Available Wire Colors:

® Blue, White, Red & Yellow
PATENTED US.A.
FOREIGN PATENTS PENDING

ST WRAP TOOL WITH ONE 50 FT. ROLL OF WIRE
[ _COLOR ] [ USLISTPRICE |

*Minimum billings $25.00, add shipping charge
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$2.00/New York State residents add applicable tax

OK Machine & Tool
Corporation

3455 Conner St., Bronx,N.Y. 10475 U.S.A.

Tel.(R1R) 994-6600 Telex 125091
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Photo 3: The Apple 1l with its plastic case removed to reveal
the shielded aluminum chassis, designed for heat dissipation and
REI (radio-frequency interference) containment.

There are four slots inside the Apple III for insertion of
peripheral cards, compared with eight in the Apple II.
This is not a disadvantage, because many of the applica-
tions that require the use of special peripheral cards on
the Apple II are either built into the Apple III, or are
taken care of by the very complete array of connectors on
the back of the computer. These include a special 26-pin
flat ribbon connector for daisy-chaining up to three addi-
tional floppy-disk drives into the unit; two DB-9 connec-
tors for a silent dot-matrix thermal printer, joysticks, etc;
a DB-15 video-out connector with a choice of black-and-
white, NTSC-color, or RGB (red, green, blue) outputs,
plus power supply voltages; an RCA video-out connector
(black-and-white only); an external speaker jack that
disables the internal speaker when in use; and an RS-
232C serial I/0 (input/output) port for a letter-quality
printer, modem, etc. The Apple III also features an event
timer and a battery-driven clock calendar.

Can Apple II peripheral cards be used in the Apple III?
First a word about the design of the new peripheral cards.
In order to meet Federal Communications Commission
(FCC) RFI emission guidelines, new Apple III peripheral
cards will have special shielded connectors and shielded
cables going to the outside world. The new cards use the
same bus structure and the same timing as the old cards,
so an update to the new format will be straightforward
for manufacturers. You can plug Apple II peripheral

.cards into the Apple III, but this might violate the RFI

guidelines in some cases. The legality of the matter is
somewhat up in the air at present.

The built-in 5Y4-inch floppy-disk drive is manufac-
tured by Shugart and is being second-sourced to Apple. It
should be considerably faster than the Apple II drives
both because of its mechanical design and because of the
more efficient disk controller and operating system built
into the Apple III.

Graphics

The Apple IlI's graphics capabilities go considerably
beyond the Apple II's, offering 80 columns by 24 lines of
text on the monitor screen—a must for serious word pro-
cessing. The character dot-matrix is 8 dots high by 7
wide. Graphics modes include 560 by 192 lines (black

Circle 32 on inquiry card. gy



Most small system users think all
microcomputers are created equal. And
they're right. If you want performance, con-
venience, styling, high technology and relia-
bility (and who doesn’t?) your micro usually
has a price tag that looks more like a mini. It

seems big performance always means big
bucks. But not so with the SuperBrain.
Standard SuperBrain features include:
twin double-density 5%4" drives which boast
over 300,000 bytes of disk storage. A full
32K of dynamic RAM - easily expandable to
64K. A CP/M* Disk Operating System which
insures compatibility to literally hundreds of
application packages presently available. And,
a 12" non-glare, 24 fine by 80 column screen.

“ReQistered trademark of Digual Research. Inc

You'll also get a full ASCII keyboard
with an 18 key numeric pad and individual
cursor control keys. Twin RS232C serial
ports for fast and easy connection to a
modem or printer. Dual Z80 processors which
operate at 4 MHZ to insure lightning-fast
program execution. And the list goes on.
Feature after feature after feature.

Better yet, the SuperBrain boasts modu-
lar design to make servicing a snap. A com-
mon screwdriver is about the only service tool
you'll ever need. And with the money you'll
save on purchasing and maintaining the
SuperBrain, you could almost buy another one.

For under $3,000, it is truly one of the most re-

markable microcomputers available anywhere.

25, INTERIEC DATA SYSIEMS

Whether your application is small
business, scientific or educational, the
SuperBrain is certainly one of today’s most
exciting solutions to your microcomputer
problems. Call or write us now for full details
on how you can get big system performance
without having to spend big bucks. So, why
not see your local dealer and try one out
today. Intertec systems are distributed world-
wide and may be available in your area now.

INTERTEC
DATA
j E SYJEMS.

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




and white only) and 280 by 192 lines featuring sixteen
high-resolution colors or sixteen shades of gray. (Com-
pare this with the 280-by-160-line resolution in the
limited-color, high-resolution mode of the Apple II.)
Another mode offers forty characters with color-on-
color; moreover, the Apple III offers the three Apple Il
graphics modes (yes, Apple II programs will run on the
Apple Ill—more about this later).

Software Features

At the heart of the Apple III is the SOS (Sophisticated
Operating System), designed to handle multiple lan-
guages and peripherals. (Speaking of languages, the
Apple III offers Pascal as a built-in feature, along with
Apple Business BASIC. Although not officially an-
nounced, Apple will probably be offering FORTRAN
later in the year for the Apple III.) The system architec-
ture offers several new features, including extra instruc-
tions in the instruction set, a relocatable stack,
relocatable base register, and extended addressing.

Floppy disks for the Apple III will have sixteen sectors,
and the power supply has been made more “robust” to
better handle multiple drives. The Apple III's designers
believe that this will also clear up the occasional prob-
lems encountered in the past in trying to copy from one
disk to another on the Apple II. Total capacity on a disk
will be 143 K bytes. Pascal should also run considerably
faster on the Apple III because it is built-in.

Compatibility with the Apple II

Considerable effort has been expended to make the
Apple III as compatible as possible with the Apple II. In
fact an Apple II-emulation mode has been built into the
Apple III. Thirteen-sector Apple II floppy disks can be
quickly updated to the new 16-sector format (there is a
problem, however, if the old disks are protected against
copying). Some older BASIC programs with PEEKs and

i___.—_._____
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Photo 4: Back view of the Apple 1I1, showing (from left to right)
the 26-pin flat-ribbon connector for daisy-chaining up to three
additional floppy-disk drives into the computer; two DB-9 con-
nectors for joysticks, etc; a DB-15 video-out connector with
black and white, NTSC color (the standard North American
color-television system), and RGB (red, green, blue); an RCA-
type video-out connector (for black and white only); an external
speaker jack; and an RS-232C serial 1/0 (input/output) port for
a letter-quality printer, modem, etc.
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POKEs may not run on the Apple III without modifica-
tion, but the great majority should work unchanged.

“The Apple Il emulation is a true emulation,” says Don
Bryson. “You'll be locked into the 40-character uppercase
mode.”

System Configurations and Availability

The Apple III will be sold as a system. This is central to
the company’s philosophy that a computer is more than
just hardware, and that professional customers want a
complete working package with software and documen-
tation. The initial offering will be the $4500 “Information
Analyst” package, consisting of an Apple Il with a
Trendcom silent 80-column dot-matrix thermal printer;
96 K bytes of memory; black-and-white monitor; a
special version of Visicalc, called Visicalc I1I, featuring 80
columns (Visicalc is a general-purpose, matrix-oriented
program for handling financial and general data); SOS
(Sophisticated Operating System); and Extended BASIC.
This system will be available starting this month, July, at
Apple dealers; widespread availability should occur in
another few months.

Starting in the fall, Apple will offer another version of
the Apple III, called the Software Development System,
ranging in price from $4500 to $8000. The $8000 version
will be a word-processing package featuring a letter-
quality printer (such as Qume or Diablo); an extra disk
drive; a high-quality monitor; a word-processing soft-
ware package; and a training course offered through
Apple dealers. A less expensive version of the word-
processing package will be available for $4500; it will use
the thermal printer.

The Market

Apple is banking on the fact that the Apple III can
compete head-on with a wide variety of computers. Steve
Jobs believes it will give a product like the Wang word
processor a run for its money.

“It's easier to use than the Wang and costs less,”
points out.

Its color graphics are another strong feature. We were
treated to a beautiful demonstration of high-resolution
color graphics using an RGB color monitor. Apple plans
eventually to market an RGB color monitor with the
Apple III.

“The Apple III was conceived to fill in the gaps in the
Apple II. One small technical deficiency (40 columns in-
stead of 80 columns on the Apple II) prohibited us from
entering some of the markets we wanted to go after,” said
Jobs. “The Apple Il complements the Apple II, but the
Apple II is still better for some things. I see it continuing
to carry the educational and low-end professional
markets.”

Apple is confident that outside suppliers of peripheral
cards and software will be encouraged to offer products
for the Apple III because of its evolutionary approach to
product design. We applaud the careful design of the
Apple Il and the commitment of the company to making
it as compatible as possible with the Apple II.

We look forward to examining the potential of the
Apple III in future issues of BYTE.m

Steve
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every smarTt
compurter neebs an
SD SYSTems HedrT.

We design and manufacture a complete line of in-
dustry compatible microcomputer boards and kits
that can serve as the heart of your system. All are S-
100 Bus compatible and use the Z80 microprocessor.

MPC-4 —This SD Systems exclusive is a multi port
controller which uses the Z80 for multi-user opera-
tions offering four serial RS-232 I/O channels.

SBC 100/200 —A 2.5/4 megahertz range of single
board computers which are effective standing alone
or combined with the complete SD board range.

ExpandoRAM I/ll —For use with 250/200 nanosec-
ond RAM, these high density boards offer 16 to 64K
memory; the ExpandoRAM Il can achieve RAM ca-

pacities up to 256K using 64K chips.

Versafloppy I/ll —A floppy disk controller for up to
four drives, supporting single/double.-density and
single/double-sided disk formats.

VDB-8024 —A full function visual display board with
a Z80 controller that adds display capabilities to
your system.

Prom 100 —A specialty board of SD Systems which
allows you to program 2708/2716/2732 proms.

Z-80 Starter Kit —A low-cost entry into the world of
microcomputers designed primarily for education
and experimentation.

P.O. Box 28810 » Dallas, Texas 75228 « 214-271-4667 * Telex 6829016

NOW YOU CAN SAVE $25 PER BOARD*
when you purchase any SD Systems microcomputer
board from participating SD Systems dealers listed
below. *Offer expires 10/31/80

ADVANCED COMPUTER FUTURE ELECTRONICS

PRODUCTS, INC. Natick MA  617-237-6340
Irvine CA - 714-558-8813

JADE COMPUTER
ANCRONA PRODUCTS
Culver City CA - 213-641-4064 Hawthorne CA « 800421-5500

COMPUTER CITY

Charlestown MA « 800-343-6652 MINI MICRO MART
or g{ ﬁ;&vz‘%o : Syracuse NY - 315-422-4467

THE COMPUTER MART PRIORITY ONE
Waltham MA - 617-899-4540 Sepulveda CA « 800-423-5633 or

COMPUTER PRODUCTS &l5:99481(1

STORES %0

Springfield IL » 217-528-0027 Clark NJ - 201-382-1318

CUSHMAN ASSOCIATES

Wilmington DE - 302-995-6733 Q.T. COMPUTER
SYSTEMS, INC.

DAL-COMP Lawndale CA - 800-421-5150

Dallas TX » 214-350-6895 (ex. CA) or 213-970-0952

For complete product information, send for SD Systems' board and kit
brochure (BK-101).




Simulating Human
Decision-Making on a
Personal Computer

The world champion intently
surveys the chessboard. Two thou-
sand spectators expectantly wait in
reverent silence. Finally, the cham-
pion reaches forward and moves his
dark-squared Bishop; his opponent
blinks with astonishment. The crowd
is aghast with disbelief. Has the
champion committed a fatal blunder?
His Bishop is attacked by three dif-
ferent pieces and appears to be
defenseless. The onlookers solemnly
analyze the position. The room
begins to rustle with excitement. The
move is not a blunder at all! There is
a hidden defense for each assault and
the Bishop in its new position is
devastating, The opponent’s look of
surprise slowly fades and is replaced
by one of dejection. There is no
escape; the position is hopeless. After
a protracted delay, the challenger
overturns his King, congratulates the
champion, and quickly departs from
the hall.

To a serious chess enthusiast, there
is nothing more sensational than the
startling change in fortune which is
produced by a chess brilliancy. A
single move transforms a seemingly
even position into a one-sided con-
test. The move is one which most
players would ordinarily dismiss at
first glance. Only deep analysis
unveils its magical power.

Scientists attempting to develop in-
telligent machines have regarded
chess as an ideal test environment,
Computer-chess devotees are
gratified when a program plays a
respectable game against a good
human player. Even more pleasing,
however, would be a victory involv-
ing a bona fide chess brilliancy. Such
an event would be impressive to even
the most intransigent critic.
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Professor Peter W Frey
Northwestern University
Cresap Neuroscience Laboratory
2021 Sheridan Rd
Evanston IL 60201

Recent developments in computer
chess have led to steady improvement
in the quality of play. The ironic
circumstance, however, is that this
newly evolved machine intelligence
has not resulted from a more sophisti-
cated simulation of human thought
processes. Instead, the quest for the
elusive chess brilliancy has focused
on a purely mechanical strategy: fine-
tuning the o-f (alpha-beta) minimax
algorithm to run at an incredible
speed on advanced hardware. Com-
puter programs making an exhaustive
search of many thousand potential
positions have consistently outplayed
rival programs which are designed to

Photo 1: The initial board layout for
Othello. Shown here is the commercial
version of Othello manufactured by
Gabriel. Othello is a trademark of Gabriel
Industries Inc.

emulate the selective search process
used by humans.

This surprising turn of events prob-
ably is more a reflection of our pres-
ent programming limitations than an
indication of the strategy which will
ultimately be most productive. There
are many knowledgeable individuals
who believe that chess programs must
more closely emulate human playing
techniques if they are to become
serious contenders for the world
championship. It takes many years of
experience before humans can excel at
chess. This slow learning process in-
volves the assimilation of thousands
of complex patterns and the acquisi-
tion of detailed knowledge regarding
appropriate goals and playing
strategies for each of these. It is very
difficult to fully embody such a com-
plex data base in a computer pro-
gram. Many man-years of effort
would be required by a highly
knowledgeable team. Such an enter-
prise is beyond the capacity of
isolated individuals working in their
spare time. Consequently, it is im-
probable that we will ever see a quali-
ty chess program that mirrors human
thought processes unless some
wealthy individual or government
agency initiates a large-scale com-
puter chess effort.

The artificial-intelligence com-
munity has also displayed con-
siderable interest in the game of Go.
This game surpasses chess in the
depth and complexity of its strategic
ideas. Because of its enormous branch-
ing factor, Go cannot use the
mechanical tree-searching strategy
which has worked well in chess. In-
stead, Go programs have to be pat-
terned after human playing strategies.
Since this approach is an enormous
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. . . into a world where bold ideas are welcomed, and where innovation, creativity, and
performance are valued and highly respected characteristics. As a DP professional —
a programmer, tech. rep, systems engineer, or programmer analyst — you've proba-
bly come up with a lot of good ideas . . . ideas you mayhave wanted to develop a bit P
further just to see where they would take you. But usually, something always Land of
seemed to gdet in the way. Maybe it was a lack of resources or opportunity. Or per-
haps someone told you “There just isn't enough time to try that idea right now.” S i ' poster
But those good ideas are still there, waiting . . . waiting . . . waiting for a chance to i ; FREE
be tested. - - ' .

Dare To Be Different . . . At National CSS we know what creative DP profes-
sionals are looking for, because since the beginning, information processing has
been our only business. We know that by offering people a chance to perform, | ; 34
and by providing them with the resources and a receptive environment, that SR e o : Brighten
they will come up with the ideas that shape the future of information process- ‘ v { Sy up your
ing. That philosophy has made National CSS the place for DP professionals - “o Qi future with
. . . aplace where you can dare to be different and come out a hero. L 3 b ¢ P y our colorful

Sure, you may not be looking for a new job right now, but . . . maybe ; Fy 20 X?8 SR
not today, maybe not tomorrow, but someday you're going to have another : ; y?ﬁrs fee
one of those good ideas, and when that happens, we hope you'll remem- : 2 o ) AR
ber the name National CSS . . . it could launch your career in a bright, new
direction.

Opportunity

I'd like to know more about National CSS. Please send me your free brochure and poster.

Names=—"—— = = == W - AddreSSiee—cee - — o e National CSS

' ' Mailto: National CSS, Inc.
ety — —  State Zp: Dept. ADC 05074, P.O. Box 209,

National CSSiis an equal opportunity employer. West Haven, CT 06516
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The shortage of knowledgeable dealers/distributors Is the #1 problem of microcomputer
manufacturers. Over 300 new systems houses will go Into business this year, but the number falls
short of the 1200 needed. It is estimated that the nationwide shortage of consultants will be over
3000 by 1981. The HOW TO manuals by Essex Publishing are your best guide to start participating
in the continued microcomputer boom.

HOW TO START YOUR OWN SYSTEMS HOUSE
6th edition, March 1980

Written by the founder of a successful systems house, this fact-
filled 220-page manual covers virtually all aspects of starting and
operating a small systems company. It is abundant with useful,
real-life samples: contracts, proposals, agreements and a complete
business plan are included in full, and may be used immediately by
the reader.

Proven, field-tested solutions to the many problems, facing the
small systems house are presented.

From the contents:
e New Generation of Systems Houses ¢ The SBC Marketptace ¢
Marketing Strategies ¢ Vertical Markets & IAPs ¢ Competetive
Position/Plans of Major Vendors e Market Segment Selection &
Evaluation  Selection of Equipment & Manufacturer ¢ Make or Buy
Decision ¢ Becoming aDistributor e Getting Your Advertising
Dollar's Worth e Your Salesmen: Where to Find Them e Product
Pricing ® The Selling Cycle « Handling the 12 Most Frequent Objec-
tions Raised by Prospects ¢ Financing for the Customer ¢ Leasing
$36 No. 10 e Questions You Will Haveto Answer Before the Prospect Buys e
. Producing the System e Installation, Accaptance, Collection
Documentation ¢ Solutions to the Service Problem e Protecting Your Product ¢ Should You Start
Now? e How to Write a Good Business Plan ®  Raising Capital

HOW TO BECOME A SUCCESSFUL COMPUTER CONSULTANT
by Leslie Nelson, May 1980

Independent consultants are becoming a vitally important factor in
the microcomputer field, filling the gap between the computer
vendors and commercial/industrial users. The rewards of the
consultant can be high: freedom, more satisfying work and doubled
or tripled income. HOW TO BECOME A SUCCESSFUL COM-
PUTER CONSULTANT provides comprehensive background infor-
mation and step-by-step directions for those interested to explore
this fucrative field:

e Established consulting markets ¢ Howtogetstarted ¢ Itemized
start-up costs ® Are you qualified? ¢ Beginning on a part-time basis
e The Marketing Kit e Should you advertise? e Five marketing tips
ESSEX PUBLISHING e Getting free publicity e How much to charge *When do youneed a
contract? e Sample proposals ¢ Which jobs should be declined e
$28. No. 16 Future markets ¢ The way to real big money e Avoiding the legal
pitfalls e How consultants’ associations can help you e The National Register of Computer Con-
sultants ¢ How others did it: real-life sample cases ® and much more.

HOW TO BECOME
A SUCCESSFUL

COMPUTER
CONSULTANT

by LESLIE NELSON

FREE-LANCE SOFTWARE MARKETING  3rd edition, June 1980

Writing and selling computer programs as an independent is a
business where ® you can get started quickly, with little capital
investment e you can do it full time or part time e the potential
profits are almost limitless. Since the demand for computer
software of all kinds is growing at an explosive rate, the conditions
for the small entrepreneur are outstanding.

This manual will show you how to sell your own computer programs
using these proven techniques: e direct to industries e through
consulting firms e through manufacturers of computer hardware
* in book form e mail order ¢ through computer stores. It will
show you how to profitably sell and license all types of software
ranging from sophisticated analytical programs selling for thou-
sands of dollars, down to simple accounting routines and games for
personal computers.

The book will guide you step by step through the process of
marketing, advertising, negotiating a contract, installing software,
training users and providing maintenance and support. It also contains sample software contracts
that have been used in actual software transactions. Also Included are tips on how to negotiate with
alargecorporation, ways of avoiding personal liability, techniques for obtaining free computer time
and hints on how to run a free-lance software business while holding a full-time job.

FREE-LAXNCE
SOFTWARE
MARKETING

hy
BJ.KORITES

RERN PURLICATIONS

$30. No. 32

[ o ——— o ——— —— T — = e = e e = e e e

ESSEX PUBLISHING CO. Dept. 2 ()
285 Bloomfield Avenue ¢ Caldwell, N.J. 07006 ()

Order books by number. Send check, money order (U.S.$), VISA or Master Charge #. Publisher
pays 4th class shipping. For rush Air Mail shipping add $2.50 per book in USA and Canada, $5.00
in Europe, $8.00 elsewhere. N.J. residents add 5% sales tax.

O No. 10 O No. 16 O NO. 32 O Check enclosed O Credit card
Address

City State Zip

Card # Ex

p.
For immediate shipment on credit card orders call (201) 783-6940 between 9 and 5§ Eastern time.
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Othello is played on an 8
by 8 grid with sixty-four
flat pieces colored dif-
ferently on each side.

challenge even with chess, it is unlike-
ly that we will see a competitive Go
program for some time.

This assessment does not provide
encouragement for personal comput-
ing enthusiasts who wish to develop
their own intelligent programs. Very
few of us have the time, skill, or re-
sources which are needed to write a
chess or Go program. Therefore it is
reasonable to search for a more
manageable challenge. We need a
game which is less complex than ei-
ther chess or Go. The elusive machine
brilliancy may be more attainable if
we focus our efforts on a task com-
patible with the resources at hand.

The Game of Othello

About a year ago I was introduced
to the game of Othello, produced and
marketed by Gabriel Industries. This
game is a minor modification of one
which was quite popular in England
in the 1890s. The English game was
known as Reversi, and there are ac-
counts of a similar game in Hungary
that goes back at least several hun-
dred years under the name Annex-
ation. Early manuscripts on the game
seem to be as sophisticated as con-
temporary documents.

Othello is played on an 8 by 8 grid
with sixty-four flat, circular pieces
that are colored differently on each
side. The exposed color of a piece (ie:
the top surface) indicates which of the
two players controls the particular
square on which the piece is sitting. A
change in control is denoted by flip-
ping the piece and thus exposing the
opposite color. The contest begins
with four pieces (two of each color)
occupying the four central squares.
(See photo 1.) The two players alter-
nate in placing one piece on the board
at each turn. If one contestant has no
move, his opponent plays again. The
game ends when all sixty-four squares
are occupied or when neither com-
petitor can move. The winner is the
contestant who controls the most ter-
ritory (ie: the most squares) at the
conclusion of the game.

Circle 36 on inquiry card. ===
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Sorcim’s software delivers all the advantages of PASCAL — from ease of learning
to sophistication of application — at a price you'd expect to pay for BASIC. And,
the features are as impressive as the price:

@ Totally CP/M* compatible (for 8080 or Z80 based systems)

@ Built-in error checking

@ Console cursor controls for word-processing like editing capabilities
@ Extensions chosen for compatibility with other popular PASCALs

@ Complete random file and longer integer (32 bit, 9 digit) support

@ Case statement includes otherwise clause

@ Full Wirth implementation

@ All I/O totally compatible with CP/M file structure

@ Special version available for 280+ 9511 math chip based systems
@ Optional updating service protects your investment

@ Runs under both CP/M 1.4 and 2.2

@ Full access to CP/M data files written in other languages and stored under CP/M
@ Assembly code external support for added flexibility

Still need convincing? The 90 page manual is available separately for $10, and

tells all about PASCALUM’s implementation. Need more background? jensen and
Wirth’s definitive book on PASCAL is $7.90. You may never go back to BASIC

SORCV

isk; specify Z80, 8080, or Z80 + 9511 ver
sion (all are $175). All disks are shipped on single
sided, single-density, soft-sectored CP/M compatible
media. We accept UPS COD, Mastercard® , VISA®
personal checks (allow time to clear), and certified
checks. Californians add sales tax. Add $10 outside
USA

273 CALLE DE LUNN
i SANTA CLARN, CALFORNIN 95050

PASCALIM™ is a trademark of Sorcim
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NEW FROM MOUNTAIN HARDWARE.

THE APPLE CLOCK.

New utility for
your computer.
Now, there’s a real time clock
for the Apple II*: the Apple
Clock from Mountain Hardware.
It keeps time and date in ImS P
increments for one year. On-board
battery backup keeps the clock
running in the event of power
outage. Easy to use with BASIC
using routines carried in on-board
ROM. That means you can time events,
put time and date on printouts, create games in which elapsed
time is important...and many more. Mountain Hardware offers
a complete line of peripheral products for many fine computers.

Available at your dealer’s. Now.

"“ Mountain Hardware, Inc.

300 Harvey West Blvd.
Santa Cruz, CA 95060 (408) 429-8600

*Apple Il is a trademark of Apple Computer, Inc.
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There are a number of

ways for the computer to
recognize and store values
for specific edge patterns.

A player can legally place a piece
on a square if: the square is presently
empty; the square is immediately ad-
jacent to one controlled by the oppo-
nent; and the new piece outflanks one
or more of the opponent’s pieces.
Outflanking means that a row (one or
more pieces without an intervening
empty square) of the opponent’s
pieces must be bordered by the new
piece and one of the player’s existing
pieces.

When an opponent’s piece is out-
flanked, it changes color and becomes
the property of the player. If a newly
placed piece simultaneously outflanks
two or more rows, all of these pieces
are flipped. This characteristic of the
game is probably the rationale for
both of the earlier names, Reversi and
Annexation. Readers who are new to
the game might consider purchasing
the commercial version marketed by
Gabriel, which includes a descriptive
pamphlet with examples and playing
hints.

Otbhello Strategy

Many of the strategic ideas in
Othello are delightfully counter-
intuitive. To be proficient, a player
must learn many complex principles.
As in chess and Go, there are many
levels of competency. Individuals
who think they have mastered the
game usually discover that their skill
level is only at one of the lower
plateaus. In my experience with the
game, | have yet to meet a modern
Othello player who is aware of
strategic ideas that were known in the
1890s.

In writing a computer program to
play Othello, I was determined to
follow a specific set of guidelines. As
a psychologist, I wanted to write a
program which simulated the cog-
nitive processes used by humans. In
addition, I wished to avoid using a
multi-million-dollar computer which
could simply “crunch out” a solution
in a mindless, inefficent manner. The
more powerful the machine used, the
less likely it is that a human-type

Circle 38 on inquiry card, ==
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S-100 BUS ¢

TRS-80

MODEL 1 «
MODEL 2 *

Now you can transform your personal computer into a multi-user
system for business or educational applications. From two to
sixty-four computers can be linked together sharing up to 40
million bytes of Corvus hard disk capacity.

A true multi-processing system, the CONSTELLATION™ pro-
vides open or secured access to all data files on the Corvus disk
drive. Additional benefits include the ability to share peripherals
and communicate with other computers in the CONSTELLATION
network. Providing performance usually found in much more
expensive systems, the price of the CONSTELLATION multiplexer
isonly $750. Interfaces for additional computers are as low as $235.

The CONSTELLATION is another innovative new product in the
growing family of intelligent peripherals from Corvus. Our 10
million byte disk drives, MIRROR™ back-up/archival storage
system, and now the CONSTELLATION, are all fully compatible
with the most popular microcomputers available today: APPLE *
(DOS and Pascal), TRS-80** (Model | & ll), S-100 BUS, LSI-11,
and ALTOS. Our Z-80 based intelligent controller handles up to
four 10 million byte Winchester disks of proven performance and
reliability—the IMI-7710.

Corvus—recognized leader in intelligent peripherals for micro-
computers—provides solutions, not just hardware.

For complete information call or write Corvus today.

*Trad k of Apple Comp s, Inc.
**Trademark of Radio Shack, a Tandy Co.

Corvus CONSTELLATION photo courtesy Sci Gr T Ariz.

P

2029 O'Toole Avenue

'CORVUS SYSTEMS, Inc. | San Jose, California 95131
408/246-0461 TWX: 910-338-0226
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RAINBOW
MARKETWARE
INTRODUCES

STOCKMARKET

COMPUTER
PROGRAMS FOR

APPLE II*
OWNERS

A STOCK MARKET DATA SYSTEM

Apple owners now have
sophisticated stock market com-
puting capabilities at their finger
tips. Use our introductory programs
to input daily stock prices from your
newspaper quickly, effortlessly and
accurately. In no time you have ap-
pended a long working file adjusted
for splits and exdividends. Free to
digest the vital information you need
to make important decisions, you
view charts of the last forty days of
your stock’s action.

Introductory programs

CREATE AND TEST MARKET
STRATEGIES

Learn how you can put more
than 10,000 stock entries on one 54"
diskette. Experiment with our sample
point and figure charting program.
Devise programs that test the profit-
ability of your personal stock trading
ideas. Rainbow introduces you to the
ultimate challenge. Your horizons
widen as you improve your program-
ming skills and your knowledge of
the market.

Advanced programs

LOW COST HISTORICAL DATA

Daily transaction data for 60
stocks for 180 days. Four libraries
available now. Each library $14.95

APPLE PORTFOLIO ANALYSIS
INTERFACE

Convert the data you presently
get by phone to the Rainbow System.
Upgrade your computerized opera-
tion by adding Rainbow’s charting
and research capabilities.
Conversion program

Programs furnished on 5%" diskettes. Written
user instructions included. Required-Apple 11*
with at least 36 K memory and one disk. ROM
card optional.

Call 301-426-6812 for Master and Visa orders
5 to 9 PM Eastern time. CODs $2.00 extra. MD.
residents add 5%.

*Apple Il is a registered trademark of Apple Com-
puter, Inc.

RAINBOW MARKETWARE
3111 BERKSHIRE RD.
BALTIMORE, MD. 21214
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algorithm will be selected. I decided
to use a small microcomputer, the
Radio Shack TRS-80.

The project was initiated by exam-
ining the playing strategies used by
humans. A Northwestern University
student, Steven Grady, recruited five
volunteers and asked them to report
their thoughts as they were learning
to play Othello. All of these subjects
were unfamiliar with Othello at the
inception of the project. This research
strategy is similar to the one used by
De Groot in his pioneering work on
chess skill. Our subjects were asked
to examine a series of positions and to
select the best moves. During the de-
cision process, they reported their
thoughts and indicated why the cho-
sen move was better than the alterna-
tives. This pilot research provided a
number of valuable observations.

The most interesting general find-
ing was that the subjects displayed a
remarkable uniformity in the order in
which they developed various play-
ing strategies. After learning the rules
for the game, every subject adopted
an initial tactic of selecting the move
in each position which flipped as
many as possible of the opponent's
pieces. The unanimous choice of this
strategy by our subjects speaks to its
apparent rationality. This approach
was also used by Tim Quinlan when
he wrote an Othello program for Mad
Hatter Software. If you have played
that program, you are prob-
ably aware that this is a poor strate-
gy. Our subjects began to realize this
after one or two games.

The first major revelation for them
was that control of the squares on the
edge, and especially the corners, is

realized that pieces placed on the edge
of the board are more stable than
those placed in the middle of the
board. In addition, the players
observed that a piece placed on a cor-
ner square can never be flipped. Our
subjects seemed to acquire these two
insights at about the same time. A
short time after gaining this new
perspective, they reported that an
edge move was preferable to other
moves even if it flipped fewer pieces.
In essence, our subjects were over-
coming their initial bias and were
starting to play for territorial control
rather than to immediately maximize
their piece count.

Once these players had discerned
the value of the edges and the cor-
ners, they rapidly acquired several
other important ideas. They reasoned
that if the corners are good, then the
squares adjacent to a corner on the
edges or on the diagonal are bad—
the rationale being that an opponent
can never play on the corner if you
refrain from placing a piece on any of
the squares adjacent to the corner. A
similar line of reasoning led to the
observation that it is dangerous to
play on the squares one row in from
the edge since such a move gives the
opponent an opportunity either im-
mediately or in a few turns to play to
the edge.

Our subjects also gained several
specific insights about positioning
pieces on the edge. These included
some easily stated principles: the
square two-removed from the corner
is very desirable because it is a
launching point for gaining the cor-
ner; it is bad to play a piece on an
edge square between two enemy

important. The subjects quickly pieces when they are separated by
1 49 (5) 17 18 6 50 2
51 57 41 33 34 42 58 52
7 43 13 25 26 14 44 8
19 35 27 28 36 20
21 37 29 30 38 22
9 45 15 31 32 16 46 10
53 59 47 39 40 48 60 54
3 55 11 23 20 12 56 4

Figure 1: Priority values for each of the sixty potential move squares on the 8 by 8 play-
ing board. A move is selected by choosing the lowest numbered square that satisfies the

rules for move legality.



“Now, go mini disk to multi-user
with no software conversion:

Tony Famiglietti
Applications Development Manager
“At ADDS, we've just designed a compact
- computer family with software that takes you all the
- way from mini disk to multi-user.
“MULTIVISION ™ 1 (top module) starts you off
| witha 5 MHz processor, 64K bytes of RAM, and
| /00K bytes of mini disk storage. All for $3,785.
! ‘MULTIVISION 2 (top and bottom) adds 5M
. or 10M bytes of hard-disk storage.

“MULTIVISION 3 (entire stack) adds multi-user
capability. It can serve up to four display terminals
simultaneously.

‘ADDS' advanced software enables this upgrading
with no costly conversion, no change in operating
system, utilities, or program languages.

“It includes a multi-user operating system that
can run one to four CP/M®-compatible programs
simultaneously...a Microsoft BASIC Interpreter to help
you develop and run your own programs. .. Microsoft
BASIC Compiler for high-speed running of protected,
proprietary programs...and BASIC Data. Management
for multi-key, multi-record access to large ISAM files.

“We even offer an ADDS-developed package that
permits Multivision to be used as a word processor.”

Before you decide upon any small computer,
look into ADDS Multivision. Write: Systems Division,
Applied Digital Data Systems Inc., 100 Marcus Boule-
vard, Hauppauge, N.Y. 11/87. Dealer inquiries invited.

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

SOMETHING EXTRA IN EVERYTHING WEDO

MULTIVISION
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Ww Pascal 'ﬂ E\Vﬂ
SUPER-MICRO™

Executes Pascal 13x faster than an LSI-11!

The SUPER-MICRO™ series of X-pert Systems*
designed by Computex, combine high performance
with low cost. The X9000 system line features the
Pascal MICROENGINE™" 16-bit CPU and is

now available for delivery.

*Trademark Western Digital Corp.

SYSTEM X9020

(CPU Manual $19.95)

S4195*.........

SYSTEM FEATURES (partial !ist)

Pascal MICROENGINE™ X9000

® 16 bit P-code CPU

* 64K bytes RAM/Full DMA

* Floppy disk controlier (SS or DS)

® Floating point hardware (IEEE standard)

® Systemsoftware with enhancements

e 2serial, 2 parallel ports

* Pascal compiler text editors, file manager,
CPU & memory diagnostics, symbolic Pascal debugger,
linker, utilities and more.

Floppy Disk Drives (2)

* 1M combined memory

* Double density, single sided

® Standard 8" diskettes

® 6mstrackto track

SYSTEM X9023

*5095*

SYSTEM FEATURES
(same as above)

SUPER-MICRO™
System WORD

PROCESSOR. ..

is available!

PLUS

MODEL X-920
DISPLAY/EDIT TERMINAL

X-920 FEATURES (partial list) (Manual $10)

® Microprocessorcontrolied

® Serial RS232C and 20 ma currentloop

® 10 baudrates—75t019,200

® 24lines x 80 characters

® 12 x10character resolution

® Dualintensity display

* Programmable reverse video & underline

© 14 key numeric pad with decimal

* 16special function keys

* 8editfunction keys

® 2block transmission keys

* Block, protect & self-test modes

* 80 storable tabbing

® Insert/delete character and line

® Addressable cursor

® Ahostof other features, including cursor controls and remote
commands such as: clear to nulls, spaces, end of line, end of
screen; set hi, low, zero intensity:; set blink, etc

*LIMITED TIME cash price. 10% DOWN guarantees

I priority. Master Charge & VISA cards accepted. I

Prices: X3000CPU $2995. Manual $19.95. X-920 CRT $995.
Manual $10. Perkin-Elmer "Bantam” CRT $799. X-800disk
drive $495. Hardware F.O.8. Chicago. Manuals postpaid.
Customsystems are also available. We servicewhat we
sell. Written hardware warranty. Nationwide service
contracts. Custom software. We provide expert technical
support.

(312) 684-3183

COMPUTEX

Microcomputer Systems
“The Computer Experts”
5710 Drexel, Chicago. IL 60637
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two empty squares, since the oppo-
nent can immediately reverse the
piece; and it is good to play a piece on
an edge square between two enemy
pieces when they are separated by
one empty square because the oppo-
nent cannot reverse the piece.
Although these strategic ideas are
quite rudimentary from the perspec-
tive of an experienced competitor, we
were encouraged by the speed and
ease with which our subjects learned
them. After only a few games they
had completely altered their initial
strategy and were playing much more
skillfully.

A Simple Othello Strategy

In order to examine the importance
of these ideas, we set up an interesting
demonstration. A simple algorithm
was designed which selected Othello
moves based only on the location of
the squares. This algorithm was pit-
ted in a game against Tim Quinlan's
program, which employs a “flip-the-
most-pieces” strategy. Our algorithm
was based on a square-priority
scheme in which each square is
assigned a priority number. A se-
quential search is made, in which the
squares are visited in order of their
priorities and a determination is made
to see if a piece can be legally played
on that square. The first square con-
sidered which permits a legal move is
selected. Our choice of priority
assignments was based on the
strategic ideas developed by our sub-
jects. These assignments are sum-
marized in figure 1.

When implemented appropriately
in a BASIC program, this algorithm
selected moves on the TRS-80 in
about one-fifth the time of Tim

Quinlan’s program and easily
defeated it by the lopsided score of 57
to 7. This demonstration provided
convincing evidence that territorial
considerations are of much more con-
sequence in Othello than immediate
material gain.

To implement our algorithm, it
was necessary to solve two additional
problems. How should the machine
represent the current status of the
playing board? How should it deter-
mine move-legality? After a lot of
thinking, we developed a simple solu-
tion for each of these questions.

To represent the current status of
the board we borrowed a technique
commonly employed in computer
chess. A one-hundred-item array was
utilized to represent the sixty-four
squares on the board and thirty-six
imaginary squares which border the
board. The array was arranged in the
manner depicted in figure 2. This ar-
rangement creates consistent algebra-
ic relationships among the squares.
For example, the number of the
square to the right of square A is
always the value of square A plus 1.
The square above is always A plus
10. By inspection you will note that
consistent numerical relationships ex-
ist for movement in all eight direc-
tions.

To represent the pieces on the
board, the following convention was
used. An empty square was labeled as
a 0. A square off the board wasa 9. A
square controlled by the machine was
a 1 and an opponent’s square was a 2.
The starting configuration for
Othello is depicted by the array
values presented in figure 2. As the
game proceeds and pieces are placed,
values of 1 and 2 are substituted ap-

Listing 1: Algorithm for determining whether a piece can be legally placed on a square.
See text for an explanation of the notation.

100 DIM B(99), O(7), F(20)
110 N=0

120 IF B(I) <> 0 THEN 250
130 FOR] =0TO 7?7

140 K =1+ OQ)

150 IF B(K) <> 2 THEN 230
160 K = K + O()

170 IF B(K) = 2 THEN 160
180 IF B(K) <> 1 THEN 230
190 K =K - O()

200 IF K = I THEN 230

210 N=N+ 1: F(N) = K
220 GOTO190

230 NEXT]

240 IF N > 0 THEN 260

250 PRINT “"NO MOVE POSSIBLE.”: STOP
260

(Set the flip count to 0.)

(Is the square empty?)

(Select a direction.)

(Move one square over.)

(Opponent's square?)

(Check for a row of opponent'’s pieces.)

(My piece on the end?)
(Back-track.)

(Record flip square.)

PRINT "LEGAL MOVE WHICH FLIPS"; N; “"PIECES."”: STOP



For years many small business system buyers
thought that in order to get “real” performance
and enough storage to be a “real” business system
they would have to sacrifice the family jewels.

But with the introduction of the Smoke Signal
Chieftain series office computers a lot of people’s
minds have been changed.

Because we designed the highly reliable
Chieftain small business system with the most
innovative combination of performance and effi-
ciency around.

At your fingertips there are 64,000 characters
of random access memory and you can address
anywhere from 740,000 characters to 2 million
characters with Smoke Signals’s new double den-
sity controller. For larger concerns, there’s a 20M
byte hard disk available.

At a time when other small computer manu-
facturers tell you “you’re on your own”, Smoke
Signal offers an abundance of easy-to-use software
programs such as order entry, inventory control,

accounts receivable, invoice entry, payroll, word
processing and much, much more. There's BASIC,
COBOL and FORTRAN — even a multi-user BOS
(Business Operating System) that allows for
numerous users simultaneously.

Chieftain systems
starting at under $200.00 A~
per month display per-
formance on par with sys-
tems costing twice to
three times as much.

So call (213) 889-9340
for your nearest autho- S 4
rized Smoke Signal dealer — he’ll be glad to
demonstrate the Chieftain’s high reliability and
ease of operation.

For dealers only, circle 42
All other inquiries, circle 41



—~

SO WR OO N®O
[=X=%=}
e
IR T T U T TR T
O O O (O D OO W WO WO
2=
SRR SN
ST WRUTON0O
NN RN NN RN

D 0D DDD DD D
(elels]ololole)

o mmmmDmED D
W nn
[(JolololololoYalaiie]
00 o mmXD®DED
LI L T A TR T VR T 1
OCOOOOOCOO0OW

A
_~=

00 00 0D 00 00000 ) 0 &0

(93)=9  B(9Q4)=9 B(©5)=9 B(96)=
(83)=0  B(84)=0 B(85)=0  B(86)=
(73)=0  B(74)=0 B(75)=0  B(76)=
(63)=0  B(E4)=0 B@E5)=0 B(66)=
(53)=0  B(54)=1 B(55)=2  B(56)=
(43)=0  B(44)=2 B(45=1 B(46)=
(33)=0 B(34)=0 B(35=0 B(36)=
(23)=0 B(24)=0 B(25)=0  B(26)=
(13)=0 B(14)=0 B(15=0  B(16)=
(3)=9 B(4)=9 B(5=9 B(6)=

OOOOOOCOOO W

BO7)=9 B(©8)=9 B(99=9
B(87)=0 B(88)=0  B(89)=9
B(77)=0 B(78)=0  B(79)=9
B67)=0 B(68)=0  B(69)=9
B(57)=0 B(58)=0  B(59)=9
B(47)=0 B(48)=0  B(49)=9
B(37)=0 B(38)=0  B(39)=9
B(27)=0 B(28)=0 B(29)=9
B(17)=0  B(18)=0  B(19)=9
B( 7)=9 B(8=9 B(9)=9

Figure 2: Representation of the starting position in Othello by placing specific values in a 100-item array. The number O represents an
empty space. The number 9 represents an imaginary square that borders the 8 by 8 playing field. The number 1 represents a square
controlled by the computer and the number 2 represents a square controlled by the opponent.

propriately in the array in place of the
initial values of 0.

Determining whether a piece can
legally be placed on a square is
straightforward. The algorithm
presented in listing 1 accomplishes
this goal in a reasonably efficient
manner. The notation employed in
this algorithm represents the follow-
ing variables. The one-hundred-item

B array is the playing board orga-.

nized in the manner depicted in figure
2. The eight-item O array provides a
set of eight offset values which are
used to move in each of the eight
possible directions around a square.
The values are: O(0)=1, O(1)=9,
O(2)=10, O(3)=11, O@M4)=-1,

O(5)=-9, O(6)=-—10, and
O(7)= —11. The variable I represents
the square being considered for move
legality. The variable N counts the
number of pieces (if any) which will
be flipped by the move. The F array
provides a list of the flip squares. The
variables ] and K are used to index the
O and B arrays, respectively. If the
various squares on the board are
visited in the order prescribed by the
priority values listed in figure 1 and
the algorithm in listing 1 is applied to
each square in sequence, selection of
the first square that is legal will pro-
duce surprisingly decent Othello
moves. Such a program will regularly
defeat experienced children, begin-

Now MONTY ' challenges you to

SCBABBLE"

MONTY™'’s no ordinary Scrabble® player! He spices up his game with music and
colorful graphics. And he can challenge you at any skill level- beginner to expert with
tens of thousands of words. Available on disk only for Apple I, TRS-80 LEVEL Il and
CP/M based systems (16K required) for use with your Scrabble game. Send $29.95
check or money order or CALL NOW Toll Free (see below) for VISA or MASTER-
CHARGE purchase. lowans add sales tax.“MONT Y™ plays Monopoly”also available.

Another Incredible
Computer Opponent
Program

"MONTY'™ plays Scrabble” “MONTY™ plays Monopoly”

£\ Ritam Corporation

OApptle |l disk $29.95 O Apple Il cassette $24.95
P N 'F:OfB?dx |921 5255 O TRS-80 Level Il disk 29.95 O Apple Il disk
'{}y Fairtield, lowa 52556 | ocpims- disk 29.95 O TRS-80 cassette
= 0 CP/M 8" disk 29.95 O TRS-80 disk

*Scrabble is a trademark of Selchow & Righter Co.
Monopoly Is a trademark of Parker Bros., Inc.
Apple Is a trademark of Apple Computer, Inc.

Charge my O VISA 00 MASTERCHARGE Exp. Date.
Credit Card # MC Bank #

TRS-80 Is a trademark of Tandy Corp. Signature
CP/M is a trademark of Digital Research Inc. l N
MONTY™ Is not sponsored or endorsed by CULL
Selchow & Righter Co. or Parker Bros., Inc. I Address

“Ritam Corp. 1980 City State Zip

i 1
ORDER NOW TOLL FREE ® 800-824.7888 @ 800-852-7777 (Calif.} ® 800-824-7319 (HI & AL) Ask for Operator 975.
Please note our corrected toll free number-sorry for any inconvenience.
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ning adults, and many commercial
computer Othello programs. A little
knowledge can go a long way if it is
applied appropriately.

Our success with this simple ter-
ritorial strategy provided encourage-
ment to investigate more complex
human tactics. Our initial effort
might challenge a beginner, but it
would be no match at all for a serious
player. We proceeded to learn more
about human Othello and to imple-
ment these ideas in BASIC on the
TRS-80. Our human subjects varied
greatly in the speed with which they
discovered the relative values of dif-
ferent areas of the playing board.
One subject acquired most of the
ideas summarized in figure 1 by the
third game. Another subject required
eight games to grasp these fundamen-
tal principles.

Once these basic territorial con-
cepts were mastered, our subjects
showed further improvement in
highly individualistic ways. Each per-
son seemed to concentrate on one or
more specific ideas which had not oc-
curred to the others. These idiosyn-
cratic developments are probably a
reflection of Othello’s character.
Many of the deeper strategic con-
siderations in Othello are not par-
ticularly obvious, Several of our sub-
jects at this stage even developed no-
tions which were totally erroneous.

Advanced Analysis

To continue our analysis of Othello
I will concentrate on specific strategic
ideas which have been acquired by
experienced players. No attempt will
be made to provide an exhaustive
analysis of the game. Instead, several
important concepts will be examined
to emphasize the ways in which
human decision strategies can be
made compatible with relatively sim-
ple computer algorithms.

During the early and middle por-
tion of the game, a struggle develops
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Photo 2: Specific edge configurations that
have important strategic implications in
Othello. See text for details.
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between the two contestants for con-
trol of the edges. To win this battle, it
is necessary to comprehend several
significant strategic ideas. Since a
reasonably adroit opponent will not
willingly make moves which give you
an opportunity to play to the edge, it
is necessary to create situations which
force your opponent to provide such
opportunities. An important princi-
ple which is relevant to this goal is
that you should select moves which
result in an increase in the number of
move options you have on future
turns and decrease the number of
move options available to your oppo-
nent, The greater your move options
(somewhat akin to the notion of
mobility in chess), the less likely it is
that you will have to select an
undesirable move, The fewer options
your opponent has, the more likely it
is that he will be forced to select an
unwanted move which gives you ac-
cess to the edge.

Which piece placements are most
effective in reducing your opponent’s
options? The answer may come as a
surprise. To increase your future
move potential and decrease your op-
ponent’s, you should make piece
placements which keep a minimum
number of your men on the board (ie:
flip as few as possible on each of your
turns) and keep them in the middle of
the board as much as is feasible (ie:
try not to have your pieces on the
outside of the game). Note that this
advice is exactly the opposite of the
strategy which was intuitively
selected by each of our subjects when
they initially played the game. Also
note that this principle helps to ex-
plain why the “flip-the-most-pieces”
strategy used by Tim Quinlan led to a
lopsided defeat when his program
was pitted against our simple ter-
ritorial strategy.

To implement the move option
concept in a computer program, a
player need only keep a count of the
number of pieces flipped by each
move and then give preference to
moves which flip the smallest number
of the opponent’s pieces. This idea
can be combined with the territorial
principle by using the number of
pieces flipped as a tie-breaker among
moves which are equally good from a
territorial perspective. An even more
sophisticated implementation would
consider the location of the pieces and
give preference to placements which
affect pieces on the inside of the

gamefield. This latter plan is not easi-
ly implemented since the notion of in-
side region is difficult to define in
terms of a brief algorithmic rule.
Following a tradition begun years ago
by textbook writers, I will leave the
specific implementation of this idea as
an exercise for the reader.

Edge Configurations

If you are successful in forcing your
opponent to make a move which
gives you access to the edge, you will
soon discover that you need informa-
tion concerning which piece patterns
on the edge are most useful for
launching a successful campaign to
win the corners. Experience shows
that in this endeavor also, the best
strategies are not necessarily the most
obvious ones. In fact several key
ideas are a bit devious. To gain the
flavor of this aspect of the game, let
us consider the five edge configura-
tions presented in photo 2. In these
photos, the machine is playing black
and the opponent is playing white.
Which of these positions is favorable
to the machine, favorable to the op-
ponent, or of equal advantage to both
players? To convince yourself that
Othello is not a trivial game, consider
each position with this question in
mind before reading on. See if your
analysis agrees with the information
which follows,

Two of the positions are good for
the machine, two are very bad for the
machine, and one is about equal for
both players. Positions b and d are
the good ones, a and c are the bad
ones, and position e is equal. Since
you may doubt these answers, let me
explain the rationale for my
classifications.

Position b is good because the
machine has gained an undisputed
foothold on the edge and is in a posi-
tion where it may eventually force its
opponent to move adjacent to the
corner and thus surrender the corner
to the machine. When a player has an
opportunity to make the first move to
an empty edge, the square two from
the corner, as in position b, is the
most desirable one to obtain.

Position d is favorable because the
machine is in a position to per-
manently retain all six of the interior
edge squares if it can gain control of
either corner. The position does have
the disadvantage of permitting the
opponent to gain control of the entire
edge if he is first to gain one of the
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corners and the machine cannot reply
by immediately taking the remaining
corner. The double-edged character
of the position (no pun intended) is
more apparent than real since careful
play by the machine should permit it
to maintain control of the edge.

The position in e is essentially
even. Neither player can move to
square 3 without immediately giving
up a corner and subsequently the en-
tire edge. Thus a stalemate exists in
respect to play on this edge. This
same conclusion would hold if black
controlled two adjacent squares and
white controlled three adjacent
squares as long as a single empty
square separated the two antagonists.
Positions like e are quite common in
Othello and the eventual outcome for
the edge usually depends on which
player is forced to play on the empty
square for lack of a better move. In
this respect the end game in Othello is
similar to that in chess, because the
person with the move sometimes
wishes that it were the other player’s
turn.

The positions in a and c are very
bad for the machine since the oppo-
nent can force the surrender of impor-
tant real estate. In position a, the op-
ponent, if he plays skillfully, can
almost always win the left-hand cor-
ner. The strategy is not a simple one,
and therefore it should be educational
to examine it in some detail. A seem-
ingly good move for the opponent in
this situation would be to square 5. If
the machine fails to defend properly,
the opponent can then move to
square 3 and force a win of the corner
since the machine has no means of
defense. If the machine replies by
moving to square 4, this will flip the
opponent’s piece at square 3 but will
leave the opponent’s piece at square 5
untouched. This piece at square 5 will
then serve as the necessary anchor for
the capture of the corner.

The move to square 5 by the oppo-
nent is good, however, only if the
machine is unable to reply by a move
to either square 3 or 4. If it can, the
plan misfires and the opponent gains
nothing. A more sophisticated
strategy can be seen if the opponent’s
first move is to square 6, establishing
the position depicted in photo 3. The
machine then has several options:
make a non-edge move; move to
square 3; move to square 4; or move
to square 5. None of these replies can
save the corner. If the machine makes

70  July 1980 © BYTE Publications Inc

Photo 3: An edge position that leads to a
forced win of the comer.

a non-edge move, the opponent
responds by playing to square 4 and
then eventually to square 3. There is
no defense for the machine, and the
corner is lost. If the machine replies to
the position in photo 3 by moving to
square 3, the opponent moves to
square 4 and wins the corner. If the
machine replies to the diagrammed
position by moving to square 4, the
opponent moves to square 3 and wins
the corner. The last potential defense
for the machine is a move to square 5.
This is effective if the opponent
replies by moving to square 4 and
flipping the machine’s piece at square
5. However, the opponent can move
to square 3 instead, and this forces a
win of the corner because the
machine lacks an effective reply. The
moral of this short presentation is
that you should never move to the
edge square adjacent to the corner
when the edge row is empty. Such a
move is tantamount to throwing the
game away.

Creative Computing (November-
December, 1977, pages 140 thru 142)
presented a FORTRAN program
written by Ed Wright which plays
Othello using a tree-searching ap-
proach. This program seems to be
unaware that the edge square adja-
cent to the corner is dangerous, and it
will readily place a piece on this
square given the opportunity. For this
reason, it regularly loses to my
TRS-80 even though the FORTRAN
program has been implemented on
the Control Data 6600. In a game that
requires long-range planning like
Othello, there is no substitute for
essential strategic knowledge.

The edge pattern depicted in posi-
tion c in photo 2 is also very bad for
the machine. The disadvantage of this

pattern is that the opponent is free to
make a move which offers the right-
hand corner to the machine. If the
machine takes the corner, however,
the opponent can then move to
square 7, permanently winning the
left-hand corner and seven of the
eight squares on that edge. If the
machine does not take the corner, the
opponent has gained an important
tempo (ie: an additional move). In
either case, this particular edge pat-
tern turns out to be a major disadvan-
tage when the game reaches its final
stages with only a few moves remain-
ing for each side.

Although I have discussed only a
few edge patterns, an accomplished
Othello player must know the
significance of many. My Othello
program, which plays a fairly decent
game on the TRS-80, has evaluation
scores for several hundred edge pat-
terns. It would play an even stronger
game if more edge information were
included.

The edge-information part of the
program consists of a neatly
organized catalog of human
knowledge. The program is given a
specific score for each pattern and
uses this information in making deci-
sions about when it should or should
not make an edge move. The instruc-
tions the machine receives are not
that different from those one might
give to a beginner, ie: this configura-
tion gives you a slight advantage,
that one is terrible, this one is about
even, that one is very good for you,
etc.

Pattern Recognition

There are a number of ways for the
computer to recognize and store
values for specific edge patterns. A
powerful technique which has been
used with considerable success in
chess is the bit-map idea. This
strategy involves the representation
of specific edge patterns in terms of
particular bit configurations, and
recognition occurs when an edge con-
figuration (represented as a bit map)
matches one of the configurations
permanently stored in the computer’s
memory. In Othello, this technique
would require two 8-bit words for
each edge pattern, since each of the
eight squares has three possible
states: empty, machine control, or
opponent control. If only two states
were involved, a single 8-bit word
could represent each pattern.
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A second strategy is to generate in-
formation for the edge configurations
on each side of a particular edge
square at the time when a move to
that square is being considered. Sets
of n patterns for the short side and m
patterns for the long side can be iden-
tified and an n by m array of values
for each combination can be stored in
memory. This array is consulted each
time a move decision is made.

During the early and middle stages
of an Othello game, skillful players
are very careful to minimize the
number of pieces flipped. At the end
of the game, however, this strategy is
no longer viable since the object of
the game is to finish with more pieces
than the opponent. Even at this stage,
however, indiscriminately flipping as
many as possible can often be
disastrous. Thoughtful play requires
a detailed lookahead search in which
the number of pieces flipped for each
side in each potential sequence of
moves is carefully counted. It is not
feasible to make these calculations
until only a few (eg: 6 to 8) empty
squares remain. The limitation on
this forward search process is caused
by the combinatorial explosion which

characterizes lookahead trees. The
number of end positions in the tree is
an exponential function of the
number of empty squares. This
lookahead procedure is very different
from that used in chess because it is
invoked only when each and every
limb can be analyzed to a final posi-
tion. If the calculations are made cor-
rectly, this search accurately foretells
the eventual winner.

It is not difficult (at least concep-
tually) to create a mechanical imita-
tion of this human lookahead pro-
cess. A player can implement the
same minimax algorithm which is
used in chess or checkers and
painstakingly examine all possible
move combinations. The algorithm
can be advanced considerably by us-
ing the o8 cut-off procedure in con-
junction with other sophisticated
searching techniques. Getting this
part of the program running correct-
ly, however, is quite a challenge. I

have yet to see a textbook description

of the technique which clearly
presents the essential ideas. Many of
the relevant publications, in fact, pre-
sent the algorithm incorrectly. If you
can unravel this algorithm on your
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own, you will have accomplished
something special.

Conclusion

Let us summarize our major obser-
vations. Othello is a game which of-
fers a worthwhile challenge to the
personal computing enthusiast who is
interested in artificial intelligence.
The game can be programmed by
simulating human playing strategies
such as those discussed in this article.
These include territorial priorities,
move-option considerations,
knowledge about specific edge con-
figurations, and a lookahead search
which is triggered during the last few
moves of the game. Each of these
ideas can be implemented in BASIC
in a fairly straightforward manner on
most personal computers.

Artificial intelligence is a murky
uncharted sea. Many ambitious
young programmers have attempted
to get their feet wet by writing a chess
program. In most cases, this
endeavor has been a sobering ex-
perience. Those who have avoided
drowning have done so at the price of
many harrowing experiences in deep
waters. Only a handful of these in-
trepid sailors have returned to port
with a respectable chess program in
their grasp.

If you are new to these waters and
wish to avoid a punishing experience,
I heartily recommend that you start
with a manageable enterprise. With
Otbhello you can gain the satisfaction
of creating an impressive player while
simultaneously developing valuable
programming skills. If you have a
Level II 16 K TRS-80, you can get a
head start on this project by sending
for a copy of my Othello program.
With Othello you have an opportuni-
ty to create your first truly intelligent
program. After all, an Othello
brilliancy is almost as impressive as a
chess brilliancy.m

My Othello program is available on
cassette for the TRS-80 (Level II, 16 K)
for $12 and for the Apple (integer BASIC,
32 K) for $16. The program has five levels
of play, neat graphics, and selects a move
in 30 seconds or less. Write to Peter Frey,
2407 Prospect Ave, Evanston IL 60201.
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There are a number
of predictions being
made about the future of
computers in education.
One goes something like
this:

® By the year 1984 there
will be millions of
general-purpose
microcomputers in
schools, colleges, and
universities, with an
even greater number
available for edu-
cational use in the
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committee-produced texts
carry over into the educa-
tional computing field? In
short, will the “small is
beautiful” effect that made
microcomputing possible
in the first place be un-
done by a “big means
mediocre” syndrome that
measures success in terms
of mass acceptance at the
lowest possible denomina-
tor?

Before attempting an
answer to these questions,
it is important to

home. define—or at least

. o . clarify—a few terms. In

A second common—but " 1 The Pascal Microengine is shown here in a system  edycational circles, the

somewhat less op- i Eludes two Shugart 8-inch disk drives in an Integrand cabinet words software and
S an oroc 1Q120 terminal. The computer uses a 16-bit processor ¢ ¢

timistic—statement about chi and it executes p-code directly through the use of three AT b

the future of educa- pp integrated circuits on which the processor microinstruc- materials meant to help

tional computing can tior e stored. The Microengine also includes 64 K bytes of teachers use computers for

be paraphrased as follows: mer , a 24-bit parallel port, and two RS-232C serial interfaces.  instruction. The bad news

The jtware provided is the UCSD extended Pascal system. is that this material often

® The potential of
microcomputers for
education will never be realized
unless a massive effort is im-
mediately undertaken to produce
educational software and course-
ware.

The first prediction will un-
doubtedly become fact. To anyone
who has been following the dramatic
technological breakthroughs of the
last few years, the image of millions
of microcomputers in schools and
homes must seem a conservative one.
There is also little doubt that more

educators and parents will acquire
microcomputers because of the pro-
mised educational benefits.

But what about the second predic-
tion? Is it true that the missing ingre-
dient in all of this is going to be
educational software and course-
ware? Does it follow that the produc-
tion of this courseware is a task of
such monumental proportions that
only the largest publishing corpora-
tions can manage it? Will the track
record of some publishers for favor-
ing and marketing low-level,

takes the form of

prepackaged “teaching”
programs that ignore the built-in in-
ventive streak found in most
students. The good news is that there
are refreshing exceptions to this rule,
and there is a growing underground
of exceptional ideas developed by
teachers and students with both im-
agination and daring.

The purpose of this article is to
elaborate on the reasons why this
kind of imagination needs to be sup-
ported, and in doing so clarify both
terminology and concepts. A second
goal is to enlist as many readers as

74 July 1980 © BYTE Publications Inc

Circle 48 on inquiry card. gy




The 6802/ $S-100 based CPU: 1K
RAM, 10K PROM space, parallel
keyboard interface, 2400 baud
cassette interface, PROM
monitor. $198 Kit, $298 A&T.

MICRODASYS MAKES IT EASY

MD-690b

America's favorite 6809 CPU!:
$-100 based, 1K RAM, 10K PROM
space, parallel keyboard
interface, 2400 baud cassette
interface, PROM monitor. $239
Kit, $339 A&T.

With the Hardware and Software products you need to do it right!

The 4P4S

New! Packed with I/0 powerl
$-100, 4 parallel fully bi-
directional ports, 4 serial
RS-232 ports with handshaking,

The 8P2SM

An old favorite. Packed with
parallel I/0 -- 8 fully bi-
directional ports! Plus 2
serial ports with handshaking

programmable baud rates to
307.2K, plus a prototyping
area. Why pay more for less?
$199 Kit, $299 A&T.

(1 RS-232, 1 MODEM) program-
mable baud rates to 307.2K.
§-100 based. Our 1000 users
can't be wrong! $199 Kit,
$299 A&T.

and ASM69

ASM68

6800 and 6809 Cross Assemblers. Loaded with powerful
features including complete option specifications, symbol
table with cross references, and extensive documentation.
Available as a command file for direct execution in any CP/M
based system, or purchase complete FORTRAN source code for
your custom application. $99 for command file, or $295
includes source code. Price is per assembler.

SelectraSort :

SelectraSort pulls selected records from
vendor, customer, and mail list files on the
basis of over 60 different sort criteria!l
Printing mailing labels and personalized form
letters is a snap. The data base headxn;s
may be assigned by the user and data entry is
quick and automatic. $195.

Software from

Lucrative

8 oppartunitie:

By Phone: Call (213) 731-0876 for VISA, MC and COD.
By Mail:

How To Order:

Send check or money order.

l\\ Micr DaSys P.O.Box 36275 , Los Angeles , CA 90036 TWX: 910-321-2378




Books, Learning, and
Machines: The Case of the
Pascal Microengine

Solo-mode learning, whether it
is connected with flight in an air-
craft or with analogous explora-
tions of the mind, can be a risky
business. There is more chance of
failure than in a dual-mode situa-
tion, especially when the solo ex-
ploration tries something brand
new. This same principle holds
when it comes to buying a
microcomputer. It's usually very
risky to be the first one on your
block to own the latest computing
marvel, no matter how enticing the
specifications. It's for this reason
that newcomers should select a
machine that's been out for some
time and for which lots of dual-
mode hand-holding and support
are available.

About a year ago I decided to ig-
nore this advice and became the
first one on my block to own a
Pascal Microengine. And as ex-

pected, there were problems with
both hardware and software. But
the one problem that did not
materialize was lack of vendor
support. The manufacturer,
Western Digital Corporation, bent
over backwards to work with the
group that had decided to buy the

. first models off the line. The effect

was like having a long-distance
community of learners sharing
ideas, frustrations, and (happily
enough) eventual fixes.

The reason for relating this story
is that, overall, I would rate my
first year with the Pascal
Microengine as one of the best
learning experiences I have ever
had. The key factors that made
this learning possible were:

® an ingenious idea embedded in
the form of a manipulatable
“thing” (the Microengine itself)

® people willing to share ideas
and think problems through

® the quailability of books (par-

ticularly those derived from the
Pascal software project at
UCSD, including the Pascal
Microengine Reference Manual
and the new Ken Bowles book,
Beginner's Guide to the UCSD
Pascal System).

The postscript to all of this is
that the Microengine now seems to
have entered the domain of “solid
citizen'" computers, and new
owners will miss all the fun we
“pioneers” had! Of course this is as
it should be for most purchasers of
computers. But I think the corre-
spondence between learning and
personally elected struggle brought
out by this example is an impor-
tant one. The real challenge to
educators is to find ways of
embedding analogous solo ex-
periences within more normal
classroom activities. I believe that
the triad “computers + people +
books” will be the real key to mak-
ing this happen.m

possible in an informal lobby group
that will help publishers recognize the
need for building on such imaginative
ideas. The tools I will suggest for con-
ducting this lobby will range from the
luncheon-type contact suggested by
the title to direct involvement as
both contributors and critics to the
world of publishing.

Before explaining how you can sign
up for this “tilt with city hall” (or
whatever the analogous term is in the
world of educational publishing), let
me explain why it's important to use
the word publish in its old-fashioned
sense of “print on paper,” and not
muddy the waters by adding the com-
plexities of electronic publishing to
those of computer-enhanced learning.

Computers, Publishing, and
Learning

The word publishing has taken on
an enlarged meaning in recent years.
In particular, the term electronic
publishing now includes such things
as radio and television, special ser-
vices based on data-based retrieval
systems, and digitally encoded data-
communication networks. The recent
interest in piggybacking home data-
retrieval services on cable television
systems stems from a belief that
future fortunes are to be made in this

market. Significantly, a number of
newspaper publishers and other
media giants are prime investors in
these developments.

The term electronic publishing is
also applied to the production,
distribution, and sale of computer
software. Again, many publishing
houses that now deal in conventional
media, principally book publishers,
are asking if tapes and disks are the
wave of the future. This question
seems to be on the minds of educa-
tional publishers in particular.
Publishers are also reevaluating the
future of their traditional products:
books, journals, and magazines.
They are asking what place these will
hold in the computer age, particularly
in computer-based instruction and/or
learning systems.

To anyone reading this journal, the
answer should be obvious: the print
medium is indispensable. For anyone
who has compared the information in
a set of good books to that available
on even the fanciest computerized
information-retrieval system, the
winner is crystal clear. Printed media
—including the use of good graphics
—represent the pinnacle of a
sophisticated heritage that has taken
centuries to perfect. The nuances of
style developed over the years are

considerable. Style is a difficult con-"
cept to define, but its importance in
even such prosaic areas as technical
documentation has long been
recognized. Today, more than ever,
paper and ink are the best, and often
only, means for providing that
documentation. There is a digestibili-
ty and mental maneuverability
associated with the printed media
that is just what the thinking and
learning person needs.

It is important to point out that my
unabashed enthusiasm for good
books and journals does not imply a
rejection of newer media. Ours is not
an exclusive-OR world; one must be
careful to avoid the fallacy “if X is
good, Y must be bad.” It is also im-
portant to remember that these en-
thusiasms apply to the cream of the
crop in publishing; certainly, all is
not cream. I have already implied
that much school publishing today is
mediocre. In particular, the pabulum-
like content of contemporary “back
to basics” textbooks is being recog-
nized more and more as an insult to
the intellects of both students and
teachers.

This situation may be beyond
redemption for conventional sub-
jects. Right now, the realistic ques-
tion to ask is whether we can prevent
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the same mindless spirit from taking
over computer-related publication.
The answer we can just as realistically
offer is, “yes indeed”—provided that
the growing body of knowledgeable
users of microcomputers employ the
leverage of their expertise and com-
mon sense to point educators and
publishers in the right direction.

Let me start by showing that you
already know far more about the sub-
ject of computers and learning than
many of the so-called experts. In par-
ticular, allow me to demonstrate that
even if you think the letters CAI
stand for a secret government

organization, you may still be the
person to set educators and
publishers straight on what the letters
should mean.

What Is CAI and Why Is
It Confusing the Issue?

It has been noted elsewhere (see for
example the interview with Don
Knuth in the January 1980 issue of
Creative Computing) that new users
of microcomputers are spending
much time reinventing the wheel of
computer science. This isn't really all
that bad a thing; what is to be
deplored more is the situation in
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which newcomers spend most of their
time reinventing and perpetuating the
mistakes of the past.

Judging from the questions asked
by educators and publishers, many of
the pre-microcomputer errors in
educational computing are also being
reinvented and perpetuated. There
seems to be a built-in trap in the
phrase computer-aided instruction
(CAI) that leads even the best-
intentioned educators astray.

The errors in the CAI trap are
derived from a doubly false logic that
assumes (1) what we now call instruc-
tion is the best way to promote
human learning, and (2) the role of
technology is to automate this in-
structional process so that it becomes
cost-effective, mechanically
reproducible, and “teacher-proof.”

The fallacy of this view has long
been noted in other applications of
computers. The pioneer George For-
sythe reminded his colleagues of the
dead end that such thinking
represented in numerical analysis by
comparing the invention of com-
puters to airplanes. He noted that
viewing a computer as a new and
super-efficient way to do the same
kinds of things that were once done
with pencil and paper is like viewing
an airplane as a faster version of the
bicycle. True, you could taxi a Lear
jet down many of the roads used by
bicyclists, but—well, the point is ob-
vious. Yet, all too many educators
and publishers are blithely pedaling
their newfound ~microcomputer
marvels down the same old paths of
drill and practice, multiple-choice
tutoring, and other equally unin-
spired dead ends.

What then is the new kind of think-
ing we need if the real potential of
computers in learning is to get off the
ground? There are many good
answers to this question; in fact, one
of the best answers is diversity. Just
as a uniform formula for using the
power of the printing press would
have killed all of its potential, so too
will a uniform use of computers as
Skinnerian teaching machines—even
when it is disguised with such sleight-
of-hand phrases as “customized adap-
tive branching” or “learner-initiated
information retrieval’—destroy the
power of computing for learning.

Diversity does not mean vague-
ness; it is a principle that invites a
continual uncovering of the
unknowns in computer-enhanced
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learning. The danger of a uniform
view of CAI is that it (like the other
“big brother” uses of computers
predicted for 1984) will make com-
puter control of learners the accepted
norm. Diversity insists that the norm
should be learner control of com-
puting.

Let me illustrate why diversity in
educational computing is centrally
important by introducing some of the
terminology developed by Project
Solo. This project started in premicro
days (1969) with the goal of finding
out what teachers and students could
do when they, not the authors of CAI
programs, were in charge of com-
puting. The terminology of solo ver-
sus dual that was developed to ex-
plain this goal seems more ap-
propriate than ever for the 80s.

Solo versus Dual Learning

One reason why the term CAI
causes confusion is that it has no
useful definition. The words are clear
enough, but the interpretation of
what it means to assist instruction
depends entirely on one’s view of in-
struction. To help people see the
range of possibilities, I have found

that examples drawn from adult ex-
periences with learning are best. Here
are three that illustrate some of the
nuances that underlie words like in-
struction and learning.

The first example, which also ex-
plains our use of the word solo, has to
do with flight instruction, where a
distinction is made between dual and
solo mode training. Dual mode in-
volves an instructor; much of it is
authoritarian. The student must use a
certificated aircraft, must obey air
traffic control, must use the right
airspeed to optimize climb, and so
on. However, he knows that he is
moving to a solo flight where he can
succeed only if he develops his own
models of how to use all this past ex-
perience. The student alone can build
the right model for solving a given
problem (eg: making a landing). The
instructor knows how to land an
airplane in the sense that he can do it;
he can also theorize about how he
does it. But he will never know much
about the student’s internalization of
this information. So the instructor’s
primary task is really not to tell the
student how to land the aircraft, but
to help the student build his own
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model of the process.

A second example—really a group
of examples—comes from the prob-
lem of communicating with students
who must clearly use a mode of learn-
ing different from that of the instruc-
tor. For example, the importance of
helping students build their own
models of the world comes home in a
striking way when one observes ex-
perienced teachers of blind children at
work. These teachers know that the
manner in which the children see the
world will forever be a mystery to the
instructor. Such instructors become
educators only when they respect this
mystery, and organize their instruc-
tion accordingly. As one teacher put
it, “You don't help them do it—you
help them do it for themselves.” I sub-
mit that adding the sense of sight does
not change the essential rightness of
education based on this important
distinction.

The third example is a much more
familiar one. Imagine that you have
just arrived at an airport in a strange
city, and now need to reach your
final destination by way of unfamiliar
roads. One possibility is to take a
taxi. This option is direct and effi-
cient, and it can have the bonus of be-
ing a personalized tour along a tried
and proven route. It has all the poten-
tial for being a first-rate educational
experience. Yet it is not likely that
upon arrival you could pass a test
asking for an accurate description of
the route just taken. Your in-
dividualized treatment will have got-
ten you to your destination, but you
will still be a stranger to the territory.
The ingredients for a true adventure
were missing.

Consider another option. Suppose
that you rent a car and drive yourself.
The simple act of moving into the
driver’s seat will have a profound ef-
fect upon the hundreds of interactions
about to take place as you move into
the role of problem solver, becoming
an adventuresome and necessarily
creative learner. This option comes at
a price, of course. There will be the
need to find and negotiate for a car,
ask directions, study a map, and
choose between alternatives. There
are also likely to be mistakes—ineffi-
ciencies by some standards. Land-
marks missed or instructions
misunderstood will mean backtrack-
ing and revised planning. Questions
will have to be asked and time lost.
And the cost of having exclusive use
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Ef a car will be higher. But in the end,
the person who goes solo will have
learned things about getting from A
to B that are accessible in no other
way.

The paradox we see from this il-
lustration is this: the guidance of
others may very well inhibit the best
kinds of human learning. The conclu-
sion it suggests is that people have far
more intrinsic talent for the business
of learning than they have for the
business of describing it, or bringing
it about in others through institutions
organized expressly for that purpose.
Placing students within the structure

of scientifically designed CAI pro-
grams—meant to be the electronic
equivalent of scientifically designed
schools—would certainly appear to
be the best way of assuring that they
are transported along curricula paths
that visit many important educa-
tional points. The predicament faced
is that for most students these are on-
ly visits, and dimly remembered ones
at that. They never get to know the
territory.

The Connection with Publishing
The conclusion that can be drawn
from these examples is that words like

&
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education, instruction, and learning
represent some of the most challeng-
ing problems ever faced by society.
But as anyone who has worked in real
school environments knows, the
educational strategies teachers have
been forced to adopt fall far short of a
thoughtful solution to these prob-
lems. The mistake that is easy to
make in connection with use of com-
puters is to assume that, because
microcomputers represent one of the
most ingenious inventions developed
by man, coupling these inventions
with old instructional practices will
cancel out the errors in these prac-
tices.

In particular, publishers might
assume that what educators need are
materials that make it easy to couple
old practices with the new
technology. The challenge to all of us
is to say no to this; to insist on
materials that bring out the ingenuity
found in all learners, both young and
old.

The form these materials should
take is again expressed by the word
“diversity.” The best proof that this is
the right approach is found in the new
computing literature that has arisen
over the past few years. Certainly not
all of it can be recommended, but the
quality is improving. More impor-
tantly, there is a spirit about the new
writing that invites inventiveness on
the part of the reader. Often this
means digging and cross-digging, ex-
perimenting and reexperimenting.
But even as you think black thoughts
about the frustrations of not being
handed simple ABC directions on a
platter, you begin to realize that you
have become the best kind of learner
—an inventive one. (For an example
of this phenomenon, see the text box
entitled ‘““Books, Learning, and
Machines: The Case of the Pascal
Microengine.”)

The new computing literature has a
second plus: it invites you to look at
the more theoretical works written by
scholars, especially books published
by the quality textbook firms. I am
continually amazed and delighted to
see sets of Donald Knuth's The Art of
Computer Programming, Volumes 1,
2, and 3 sitting on shelves next to the
most elementary books on BASIC
programming. I am even more
delighted to see clearly written ar-
ticles and books that not only
prepare, but motivate one to read
more theoretical treatises.
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operating hints and handy reference tables 94710 Aess |
O o be ooty | AvAILABLE AT BOOKSTORES | ciy soo_zp |
programmer. AND COMPUTER SHOPS I Amountenclosed [ UPS [ 4thclass I

For sophisticated editing or simple EVERYWHERE | chargemy Civisa T Mastercharge 0 Am.Ex. |
copying, the new CP/M HANDBOOK gives TO ORDER: Card number
you a hand-and makes CP/M easy as ABC. | By Phone: (415) 848-8233, Visa, MC, Am Ex

Rod : i | By Mail: Indicate quantity. Prepayment required .
By nay Zaks, 250 pp, Ref. C300, $13.95 Shipping: 51.50 per book (UPS) or 75¢ (4th Class) | Signature

CP/M® and MP/M '™ are trademarks of Digital Research Tax: In California please add tax [J Send me your free catalog C30087
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Should You Become a Writer?
Most of the articles in this and
similar journals are written by their
readers. One of the best things that
could happen to educational com-
puting is a similar infusion of fresh
thinking in the world of education.
The best advice to give to anyone
harboring the idea of becoming an
author is to try it, but allow time to
learn your trade. I estimate that the
time required to write a good book is
at least two years for an experienced
author. A beginner should plan on an
additional few years to learn by try-
ing different styles. Write articles for
your local computer club newsletter.
Then try some of the computer
magazines, Write and give papers at
the personal-computer conferences.

You've got to try your material on the
road before going big time. And of
course you must have something to
say, which also takes time and ex-
perience.

Teachers have a particular advan-
tage, provided they really do prepare
for class, and provided they basically
write a fresh set of notes each time
around. Teaching exclusively from a
textbook will not develop one’s
talents as an author. The same advice
applies to those who may teach infor-
mally, whether in the home, at work,
or at a club.

There are, of course, many techni-
cal questions to be considered, rang-
ing from writing style to selection of a
publisher. My advice in this latter
matter is to talk to other authors.

Their experience with publishers is
valuable information, and most of
them are willing to share it, provided
they know something about your
writing. And once you've got a good
manuscript ready to sell, just think: if
the publisher likes it, he or she will
take you to lunch.m

Education Forum is an occa-
sional feature in BYTE intended to
foster debate about the uses of per-
sonal computers in the schools and
colleges. We encourage reader

participation. Contributors should
supply their full names and ad-
dresses for publication, along with
their telephone numbers, which
will not be published.

Protect your computer

ing faulty operation.

convenient storage.
ranteed to fit precisely.

means we stand behind our
product.

Yes, there are differences
in Dust Covers. Differences
which can be vitally
important to the proper
functioning of your system.

are in use in every state and in

D Anti-Static I C

e Anti-static vinyl helps prevent static from
damaging sensitive components and caus-

Double-fold stitching will not rip out and is
unmatched for strength and long life.
Heavy gauge textured vinyl blends

with any decor and folds easily for ¢

Over 1000 custom designs gua-

100% satisfaction guarantee

At Cover Craft we've manufactured the
highest quality Dust Covers for the electronics
industry for more than six years. We've been
selected by major equipment manufacturers
to make covers for their products. Our covers

countries. We know what it takes!

and accessories.

more than 50 ‘

So visit your dealer or contact Cover Craft for
our latest catalog and list of over 200 dealers.

COVER CRAFT

P.0. BOX 555 « AMHERST, NH 03031 * (603) 889-6811

THE BEST
DUST COVERS
AT ANY PRICE

. MOST PRICED
- $795t0 $11.95

PLUS POSTAGE AND
HANDLING

VISA-MasterCharge

RSN T B
ANDERSON.JACOBSON DYNABYTE
N A S
MADE BY THESE SXISCI)g\FOUR HEA/Z\[::FIFITIHE
MANUPACTURERS,  Soiaics T e
:  COMMODORE IBM
O THER DESIGNS ARE COMPRINT INDUSTRIAL MICRO SYSTEMS
CUSTOM MADE)  Ga7A GENSRAL INTEGRAL DATA

INTERTEC QUME
LEAR—SIEGLER RADIO SHACK
LEEDEX SANYO
MICROMATION SPERRY-UNIVAC
MICROTEK SWTP
MICROTERM SOROC
MICROPOLIS TEKTRONIX

NEC TELETYPE
NORTHSTAR TELEVIDEO

OsI TEI

OKIDATA TELRAY

ONTEL TEXAS INSTRUMENTS
PERCOM TRENDCOM
PERKIN-ELMER VECTOR GRAPHIC
POLYMORPHIC WANG
PROCESSOR TECH.
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Please send your free software catalog.

(Check which software is of particular interest)

[ C COMPILER. Optimized native code for VAX 11/780, PDP-11, LSI-11, Z80,
8085, 8080. Full C language as defined in Kernighan and Ritchie, with com-
prehensive portable library. Cross compilers available. Runs under VMS,

IAS, RSX-11D, RSX-11M, RSTS/E, RT-11, UNIX, Idris, CDOS, CP/M. From $600

[] IDRIS OPERATING SYSTEM. System calls and file system identical to

UNIX V6, including pipelines. Utilities include shell, editor, assembler,
loader, archiver, compare, copy, grep, etc., plus system utilities for file
system maintenance. Runs on LSI-11, PDP-11. From $1000.

O PASCAL COMPILER. Optimized native code for VAX 11/780, PDP-11,
LSI-11, 280, 8085, 8080. Full Pascal language as defined in Jensen and
Wirth, with standard library. Includes C compiler and portable library,
permitting intermixed C and Pascal. Cross compilers available. Runs
under VMS, 1AS, RSX-11D, RSX-11M, RSTS/E, RT-11, UNIX, Idris, CDOS,
CP/M. From $750.

Idris is a trademark of Whitesmiths Ltd. VMS, RSX-11, RT-11, RSTS/E, VAX,
UNIX is a trademark of Bell Laboratories PDP-11, LSI-11 are trademarks of Digital
CP/M is a trademark of Digital Research Co. Equipment Corporation.

W hitesmiths, Led.
Software for grownups.

(212) 799-1200

P.O.B. 1132 Ansonia Station, New York, N.Y. 10023



Educstion Forum

The Personal Computer—
Last Chance for CAI?

Education is rapidly emerging as
one of the most important applica-
tions of personal microcomputers.
Microcomputers are showing up both
in schools and in homes, and they are
becoming the central focus in school
courses that teach computer opera-
tion, programming, and applications.
But perhaps just as important, the
computer is being used as an effective
tool to teach varied subjects in
schools and in the home. One term

Editor’s Note:

Computer-Aided Instruction
(CAI) has come under fire over the
years. Some claim that it is an
unimaginative and wasteful use of
computers in the classroom.
Others contend that the system
was maligned because of poor
management on the part of those
who attempted to introduce CAI
systems into the schools during the
1960s, and that C Al still has poten-
tial usefulness in the educational
system. Author Lou Frenzel
presents the case for CAI...ed

About the Author

Lou Frenzel is the vice-president of Heath
Company's recently formed Education and
Publishing Division. Formerly a product
manager, Lou conceived and helped establish
Heath's personal computer product line.
Previously with McGraw-Hill, Lou received his
Bachelor's degree in electronics from the
University of Houston and his Master's degree
in education from the University of Maryland.
Lou is the author of numerous books and
articles on personal computing.

Lou Frenzel
1588 Oak Ter
St Joseph MI 49085

that has been used to describe the
process of teaching by computer is
computer-aided instruction, or CAl
CAl is a system of individualized
instruction that uses a program
presented by a computer as the learn-
ing medium. While computer-aided
instruction is widely known and
acclaimed as an effective teaching
technique, it has never been exten-
sively used nor has it lived up to its
expectations. But now, thanks to the
small, low-cost personal computer,
CAl is getting a new lease on life. Per-
sonal computers may be what is need-
ed to make computer-aided instruc-
tion practical.

What Is CAI and From Where Did
It Come?

Computer-aided instruction is the
process by which written and visual
information is presented in a logical
sequence to a student by a computer.
The computer serves as an audio/
visual device. The student learns by
reading the text material presented or
by observing the graphic information
displayed. The primary advantage of
the computer over other audio/visual
devices is the automatic interaction
and feedback that the computer can
provide. Multiple paths through the
course material can be taken, depend-
ing upon the individual student’s pro-
gress.

The concept of computer-aided in-
struction has existed for many years.
Its origins are traceable to a machine
invented by Dr Sidney Pressey in
1924 for grading multiple-choice
examinations. His machine was prov-

en to be quite effective in teaching.
The concept of teaching by machine
was later improved and expanded by
B F Skinner at Harvard University in
the late 1950s.

The teaching machine is an out-
growth of the programmed-instruc-
tion concept. Programmed instruc-
tion (PI) is an approach in which
material to be learned is divided into
many small, logically linked sequen-
tial segments called frames. Each fact
or concept to be learned is presented
sequentially in frames. Each frame
ends with a question which the pupil
answers by filling in a blank or select-
ing the correct answer from several
choices. The student reads a fact or
concept and .is immediately ques-
tioned. If the question is correctly
answered, the student automatically
proceeds to the next frame. If the
answer is incorrect, the student will
be told the correct answer, or in some
forms of programmed instruction,
will branch to a review or remedial
frame before proceeding further.

Most early programmed instruc-
tion was available in printed form,
but soon many special teaching ma-
chines using film were invented to
present the material. Teaching ma-
chines were used in the late 1950s and
mid-1960s, but never became popular
or widely used because of the lack of
standards and teaching materials. It
was soon discovered that a computer
could present programmed instruc-
tion frames with greater flexibility. In
the early 1960s, programmed-
instruction teaching programs were
often implemented on computers.
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Not Just Another Limited Area Motion Detector!

guardex-

Protects Every Square Inch Of Your Building

Turns On Lights Automatically

Powerful Electronic Siren

Low Cost Computerized

Burglar Alarm System

Home - Office - Business

NO INSTALLATION

Just plug the Guardex 8000 alarm system in, make two simple
control adjustments to suit your particular building and it
works! There are no other wires to run. This totally self-con-
tained burglar alarm can completely seal off every square inch
of the surface of your building. It protects doors, windows, and
what most alarms miss...your roof, walls and floors.

HOW CAN ONE SMALL COMPUTER PROTECT MY
WHOLE BUILDING?

Guardex 8000 Alarm System works on the principle of audio
discrimination. This, put simply, is the process of electronic-
ally separating normal everyday sounds, such as voices, tele-
phones, etc. from break-in type noises such as breaking glass,
prying metal, or forcing a door open. The Guardex 8000 pro-
tects one story homes and offices up to 2000 square feet and
open commercial buildings up to 10,000 square feet. The
Guardex 9300 with wireless remote sensor capability is avail-
able for multi-story homes and offices or single story with
more than 2000 square feet. Call the factory for more detailed
information.

TURNS ON LIGHTS AUTOMATICALLY

When the first break-in type sound is detected, the system will
instantly turn on lights, radio, or other electronic equipment
that you have plugged into the back of the alarm. These lights
of other equipment will remain on for a period of five minutes,
then automatically turn off.

POWERFUL ELECTRONIC SIREN

The Guardex 8000 alarm is equipped with a loud built-in siren.
If during the five minute period the lights or other electronic
equipment has been activated, a second break-in sound is de-
tected, (it can be only a second or two after the first break-in
sound) the built-in siren will start blasting for 90 seconds. At the
end of approximately 90 seconds the siren will shut off and the
alarm listens again. If another break-in sound is heard, the
siren will come on for another 90 seconds. If no other break-in
sound is detected, the siren will stay off and at the end of the
five minute period the lights will shut off and the alarm in-
stantly resets.

The rear control panel
contains two standard AC
plug receptacles for a table
lamp, spot lights, radio, etc.;
terminals for connecting
optional outside siren and
back-up battery (not
included); entry delay time
control and sensitity control

Circle 58 on inquiry card.

The Guardex 8000 Alarm System is walnut grained and dis-
guised to look like a small stereo speaker (6%" X 9%" x8")
and weighs less than 6. pounds.

EXIT AND ENTRY DELAY
The Guardex 8000 alarm has a built-in exit delay allowing you
approximately one minute to lock up and leave the building
before the alarm is armed. When you enter your building you
may find that just your normal entering sounds activate the
siren. You may delay it from starting for up to 30 seconds by
turning up the siren entry delay control.

BATTERY BACK-UP

Burglars rarely cut power. However, to give you total protec-
tion from a burglar and possible power failure, our alarm has
provisions for a battery back-up. (Batteries not included). 12
volt lantern batteries are available at most hardware stores.

THE BURGLARY PROBLEM

The F.B.I. statistics show that at the present rate, one out of
every four Americans are going to be burglarized. That is not a
very pleasant fact, but it is true. You have a greater chance of
being burglarized than being a victim of a fire or automobile
accident. The time is now to help protect yourself and your
valuables with a Guardex 8000 alarm system.

OUTSIDE SIREN

The Guardex 8000 alarm is equipped with a loud, built-in siren,
but if you desire an additional siren to mount outside or in an
area away from the main alarm, they are available with 50 feet
of wire for $24.95. (Connecting terminals are provided on the
back of the alarm).

30 DAY NO RISK TRIAL

This is your opportunity to purchase an alarm system directly
from the factory for only $199.95. Try it in your home or busi-
ness for thirty days without risking one cent. Put our Guardex
8000 alarm to your own test. See for yourself! It will protect
every window and door from break-in. If you are not completely
satisfied, return the alarm within 30 days fora complete refund.
To order your Guardex 8000 alarm, CALLTOLL FREE to charge
your credit card or send your check to Guardian Electronics,
Inc. in the amount of $199.95. If you want the optional outside
siren, add $24.94. (California residents add 6% sales tax.)

(If you require more information,
call during California business _.,
VISA
[ iia )
®
Californiaresidents:

hours, Monday - Friday)
(800) 423-5499 (213) 889-1414 collect.
GUARDIAN

E ELECTRONICS, INC.

31133 Via Collnas, Dept. WW Waestlake Village, Calif. 91361

Dealer Inquiries Invited

CALLTOLL FREE
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Thus computer-aided instruction was
born.

Many computer-aided instruction
research projects were initiated in the
1960s through government funding.
Although a lot was learned about
CAl, it was still considered an im-
practical way to teach. The size and
cost of computers in the 1960s were
such that few institutions or com-
panies could afford them. Two com-
puter companies, IBM and RCA, did
an extensive amount of work in an
attempt to produce commercially
viable computer-aided instruction
systems. Many people predicted that
this would revolutionize education.
Others felt that this was the major
breakthrough in learning that every-
one was waiting for. But the cost was
still far beyond what most schools
and companies could afford. There-
fore, computer-aided instruction was
not widely used, and interest waned.

In the mid and late 1960s, mini-
computers inspired a spurt of interest
in CAI The technique became more
practical with the lower cost of com-
puters. While CAI techniques were
more widely implemented, they still
did not become a significant teaching

technique. Computer-aided instruc-
tion was not living up to its reputa-
tion and again fell into a state of
limbo.

However, during the late 1960s and
early 1970s, a major project called
PLATO was developed. Sponsored
by Control Data Corporation, fund-
ed by the National Science Founda-
tion, and developed at the University
of Illinois, PLATO is a CAI system
implemented on a very large time-
sharing computer. Special terminals
with touch-sensitive video screens
and superior graphics capability are
used to communicate with the com-
puter. A considerable amount of
courseware has been developed for
PLATO, and today it is probably the
most successful CAI project in
existence. Less well-known but just as
effective is Mitre Corporation’s TIC-
CIT system using a Data General
minicomputer and a color television
set. TICCIT was developed during
the same period as PLATO.

The newest surge of interest in CAI
was sparked in 1975 by the introduc-
tion of low-cost microcomputers, The
same rhetoric about CAI being the
ultimate teaching technique is again

A CREATION OF COMPUTER HEADWARE

WHAISTIE:

(Wow! How'd All That
Stuff get In There?)

A sophisticated, self-indexing filing system—
flexible, infinitely useful and easy to use,
that adapts to your needs.
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WHAT SIT comes ready to run on your Apple, NorthStar, or
CP/M computer. See your dealer. . .or write or call:

HARDHAT
oftwarg

P.O. Box 14815 ® San Francisco, CA 94114 e Tel: (415) 621-2106
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being heard. The question remains
whether microcomputers will indeed
make CAI practical and more widely
used than ever. A partial answer is
yes. Because microcomputers are
small and relatively inexpensive, their
use will expand. However, there is
some doubt among educators wheth-
er CAI will ever become the ultimate
teaching method. It is certainly not
the panacea everyone expected.

Pros and Cons

Computer-aided instruction has
many advantages and disadvantages
that tend to offset or cancel one
another, thus making CAI the enigma
that it is. Let’s take an in-depth look
at the good and bad points.

First, the bad news. Why is com-
puter-aided instruction not more
widely used? The answer to this ques-
tion lies in several key—but not so
obvious—points. First, while it has
proven to be an effective teaching
technique, it has never demonstrated
any superiority over other teaching
techniques. Computer-aided instruc-
tion is essentially self-instruction with
a computer, using materials prepared
for the purpose. While individuals do
indeed learn from computer-aided in-
struction, they learn just as well from
other techniques (ie: reading books,
attending lectures, watching televi-
sion, participating in lab experiments,
etc). As a result, computer-aided in-
struction is no better or worse than
any other teaching techniques. Its
main value is as an effective tech-
nique for individual rather than
group instruction. With this ap-
proach, students can learn at their
own pace and convenience.

Second, most computer-aided in-
struction is an extremely expensive
and inefficient form of programmed
instruction. Programmed instruction
can be presented in a very low-cost,
printed-book format. On the other
hand, CAI still requires an expensive
computer. It seems almost ridiculous
to resort to a computer for the presen-
tation of programmed instruction
material when the material to be
learned can be printed at a signifi-
cantly lower cost. Even when low-
cost microcomputers are used, it is in-
efficient to present material on a
$500 to $1000 machine when a low-
cost book can be used to present the
same material with the learning out-
come being equal.

In addition to the high cost of the




PRIAM
Hard Disks
Now Available
from SIRIUS
SYSTEMS!

PRIAM's high-performance, low-cost Winchester disc drives speed up throughput and expand data storage
from 20 megabytes to 154 megabytes. And a single controller can be used to operate 14-inch-disc drives with
capacities 0f 33, 66, or 154 megabytes or floppy-disc-size drives holding 20 and 34 megabytes. Soit's easy to
move up in capacity, or reduce package Size, without changing important system elements or performance.

W fast, Linear Voice Coil Positioning M DC Po errequired only! B 50 ms Average Positioning time
B 70 ms track-to-track positioning W Simple, parallel Interface M@ 90 ms Maximum Positioning Time
W Fully servoed head positioning W Optional SMD Interface W 6.4 ms Average Latency

W Dedicated senvo tracks

o THE PRIAM LINEUP
Model/Disc Size pacity Weight Price
DISKOS 3350 (14 33Mbytes 7' x 17” x 20" 33 Ibs $2995
DISKOS 6650 (14" 66 Mbytes 7” x 17" x 20" 33 1bs 83749
DISKOS 15450 (14" 154 Mbytes 7" x 17" x 20" 33 Ibs. $4695
DISKOS 2050| 8" 20 Mbytes 462" x 855" x 14.25" 201bs. $2995
DISKOS 34501 8" 34 Mbytes 462" x 8.55" x 14.25" 201bs. $3745
DISKOS 570 5.3 Mbytes Iloppy-sze low (tow)
DISKOS 1070 10.6 Mbytes floppy-size Iow; (low)

Al PRIAM DISKOS Drives have a Transfer Rate of 1.03 Mbytes/Sec.
Optiona SMD interface available for $150.

SIRIUS SYTEMS offer cases and enclosures for all PRIAM Hard Disk Drives. All 14" Winchester
Drives will mount in our 14" Standard Case. The 8" Winchesters have two alternatives: a single
drive case and a dual drive case. All SIRIUS SYSTEMS Winchester drive cases include Power
Supply, internal cabling, switches, fan, extra AC outlet (not switched, but fused) and possess very
adequate ventilation. Drive addressing is done on the rear of the Case and not on the drive iteself
to provide ease of use during operation. Al WINCHESTER DRIVE Cases are Warranted for a full
year and come in our standard blue-black color scheme. Consult us for current availability and
pricing.

Remex RFD 4000/4001
8" Floppy Disc Drlves
Double sided. .

Double densltv. !

*549%

RFD 4001, $569.95
Offers quality and features found in drives costing much
more! B Single or Double Density @ Double-Sided Drive ® Door Lock INCLUDED
W Write-Protect INCLUDED m 180 Day Warranty B Compatible with Shugart
850/851 m Low Power Operation ensures LONGER LIFE!! B Model RFD 4001 offers
Data and Sector Separator
RFD 4000/4001Technical Manual . .. .. . .. 6.95
Connector Set #3 (AC, DC, Card Edge) ..10.95 RFD 4000C/B Cabinet (for use with
Connector Set #4 (ACandDC) . ......... 2.95 PowerModules).................... 29.95

Remex 10008 ... . If you've been looking

for a less expensive floppy disc drive,

gﬁt I;O:t ||uantlng to sacrifice quality —
sis it

$4199%

You get both in the Remex 1000B! Foronly $419.95 look

at what you get: B 8" Floppy Drive B Single or Double Density
W Hardor Soft Sectoring B Media Protection Feature @ Single Density
Data Separator ® 180 Day Factory Warranty

.$19.95 Write Protect Option . ..
Connector Set #1
.$14.95 (AC, DC, & Card Edge). .

.$19.95 RFD 10008 Technical Manual .$5.95
RFD 10008 CASE (for use
.$10.95 (with Power Modules) .. ... $29.95

Door Lock Option . . . .
Interface Adapter
(REMEX-to-Shugart) . .

SIRIUS 8" DISK
POWER MODULES

TheSingle and Dual Drive Power Modules are

dard 180 dai/ WARRANTY sthe Open Frame
Power Supply warranty is for 2 years). All
Power Modules will work with either the RFD
4000C/B or RFD 10008 case (color schemes

designed to provide DC and (switched) AC match also).

p?yer ftor D?t% (tt[1)e ?i?)gl-e DFrjve Po'\v;e:j Nl|od- Dual Drive

ule) or two (the Dual Drive Power Module—-

the DDPM will power three RFD 4000s or PowerModule (DDPM) ... .. $139.95
4001 s)|ﬂd I:jloppy D;sk Dréves{ l\glany featutres Single Drive

are included tor safe and refiable operation

and the Power Modules come with our stan- Power Module (SDPM) ......... 119.95

SIRIUS 80+

Perfect Add-Ons for Your
Computer System!

The SIRIUS SYSTEMS 80+ Series of Floppy
Disk add-ons are designed to provide un-
matched versatility and Performance for your
computer. Consisting of four different add-ons,
there is a 80+ Series Floppy Disk to meet your
need. All 80+ Series Floppy Disk are compatible
with the TRS-80+ and come ready to plug in!

COMMON CHARACTERISTICS

B 5 ms track-to-track access time

W Auto-eject

W 180 day WARRANTY

W Exceptional speed stability — 1/2%

a S/rzigle density (FM) or double density (MFM/

a Ulrra hi Igh reliability

B 2 year Power Supply Warran

B Mixany orall80+ Series on the same cable!

B /ncludes user accessible plugboard for drive
reconfiguring

SPECIFIC CHARACTERISTICS

The SIRIUS 80+1 is a single sided, 40 track,
highly reliable Floppy Disk add-on. Offering 5
more tracks than the Radio Shack model, it cost
$140 less! Formatted data storage is 102K/20K
bytes single/double density.

SIRIUS80+1................ $359.95

The SIRIUS 80+2 is a dual sided, 70track (35
per side), highl& versatile FIoppy Disk unit. It
appears to the TRS-80* as TWO 35 track drives,
yet COST LESS THAN HALF THE PRICE! Even
greater savings result, since data is recorded on
both sides of the media instead of only a single
side. Using the plug board, it maa/ be recon-
figured for other computer systems! (The 80+2
operates as Drive 0 and any of the other three
addresses (with the sandard Radio Shack Cable)
or as any of four drives (with the SS Standad
Cable).) Formatted data storage is 80.6K/
161.2K bytes single/double density.

SIRIUSB0+2 .......viivn $449.95

The SIRIUS 80+3 is a single sided, 80 track,
“Quad” density Floppy Disk unit. Offering 2%
times the storage of a Standard Radio Shack
drive, the 80+3 greatly reduces the need for
diskettes correspondingly.  Additionally,
because of the increased storage and faster
track-to-track access time, the 80+3 allows tre-
mendousl}/ increased throughput for disk based
rograms!!! The 80+3 INCLUDES SIRIUS's
RAKS-PATCH on Diskette. Formatted data
storage is 204K/40K8 bytes single/double
density.

SIRIUS80+3................ $489.95

The SIRIUS 80+4 Floppy Disk add-on is a
double sided, 160 track (80 per side), 5%"
monster! The ultimate in state-of-the-art 5%"
Flngpg Disk technology. to 80+4 is seen by the

* as two single sided disk drives, each
with 80 tracks. Thus, in terms of capacity one
80+4 is equivalent to 4% standard Radio Shack
drives — a savings of over 73% (not to mention
d|skettes'll? (With a double density converter,
the available memory is huge!) The 80+4 is
similar to the 80+2 in that it arrives configured
as Drive 0 and any of the other three addresses
(with the standard Radio Shack Cable) or as any
of four drives (with the SS Standard Cable). The
80+4 INCLUDES TRAKS-PATCH on Diskette.
(The plug board is also included.) Formatted
data storaqe is 408K single density or 816K
bytes double density.

SIRIUS80+4 ................ $624.95

All 80+ Series Floppy Disk add-ons operatea 5
milliseconds track-to-track access time (eight
times faster than the SA 400? but are Expansmn
!Plerface Limited to 12 milli-seconds for the

*TRS-80@® Tandy Corp.

MPI 51/52...

A Great Rellable Mini-Drive!

W Fast! Sms track to track access
B Exclusive Pulley-Band Design

B Unique DoorlE jector Mechanism
B Reliable 1V2% Speed Stability

B Single/Double Density Operation
B /ndustry/ANSI Standard Interface

MPI 51
(Single Head, 40 tracks, 120K/240K

bytes Single/Double Density**) . . .. . $259.95

MPI 52

EDual Head, 70 tracks, (35/side),
‘18.8)K/437.5K Single/Double Den-
sity**

MPI191/92 .. NEW

STATE-OF-THE-ART

DISK DRIVE!

MPI91
Sln?le Head, 80 tracks, 240K/480K
ingle/Double Density* *)

MPI 92
(SmEle Head, 160 tracks (80/side),
/960K Single/Double  Den-

p
SIRIUS &
SYSTEMS

7528 Oak Ridge Highway
Knoxville, Tennessee 37921

& Handlini

TO ORDER CALL (615) 693-6583
Phone Orders Accepted 9AM-7PM (ESDT)

We accept MC, VISA, AE, COD (requires Certified Check, Cashier's Check
or Cash) and Checks (personal checks require 14 days to clear). SHIPPING
AND HANDLING: $7.00 per Floppy Disk Drive or 80+ Module B 5% for other
items (any excess will be refunded) B Foreign Orders add 10 % for Shipping
. Payment in U.S. currency B Tennesseeresidentsadd 6% Sales
Tax @ VOLUME DISCOUNTS AVAILABLE

Introducing the

Versatile, Low-Cost

OMEGA Series
Controller

As new technological advances bring down the
cost of fast, reliable mass data storage, the need
for an inexpensive, versatile controller have be-
come Sgreater and greater. To meet this need,
SIRIUS SYSTEMS™ OMEGA Series Controller
was designed.

The SIRIUS OMEGA Series Controller Module
utilizes an on-board microprocessor to
mediate data transfer to a wide variety of
peripherals from an equally wide variety of host
computer systems. Up to four Winchester Hard
Disks (8" or 14"), lourS% Floppy Disks Drives
and/or up to eight 8" Floppy Disk Drives may be
in use at one time. Host systems interfacing
is accomplished via a parallel or a serial inter-
face. With the additon of a Personality module,
the OMEGA Series Controller Module is directly
compatible with many popular com-
Kuter systems (among them the TRS-80+,

pple, Heath, and others). Provision is made for
the addition of a streaming tape drive, also.

SPECIFIC HARDWARE
FEATURES INCLUDE:
W Control of up to t elve Floppy Disk Drives
(eigh( 8" andfor four 5%")
""and/or 5Ys" Disk Drive Utilization
o Single (FM) or Double (MFM) density data
storage
® Hard or Soft sectored diskette usage
® Utilization of "‘Quad” density (96 tpi) 8" or
5Y " Disk Drives
W Control of up to four WINCHESTER lype
PHIAM DISKOS Disk Drives
® 8" or 14" may intermix on the same cable
® Accommodates 8" andlor 14" drives of
5.3Mbytes to 154Mbytes
o Ultra-Fast data transfers
W Extremely flexible host-controller interfacing

SPECIFIC SOFTWARE

FEATURES INCLUDE:

B Dynamic format modifications via command
words

W Extremely flexible format acceptance for un-
usual data storage formats

B Easily interfaces to standard operatlng Sys-
tems (TRS-DOS*, CP/M*+

W Operates in either get/put sectot mode or
data string mode

W Performance parameters may be changed by
EPROM replacement or Dynaminic Igepro-
gramming

Dedicated systems cards are also available on a
limited basis for the STD-BUS and the S 100.
These cards feature shared memoty also (again,
software selectable) in addition to the regular
OMEGA Series Controller Module features. Con-
sult SIRIUS SYTEMS for current price and
availability for the entire line of OMEGA Series
Memory Units and Controllers. Dealer inquir-
ies are invited.
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computer itself, the programmed-
instruction material to be learned
must also be converted into a format
suitable for presentation on the com-
puter. This means that some pro-
gramming is involved. Some special
programming languages have been
developed to write and present CAI
(IBM's Coursewriter, Digital Equip-
ment Corporation’'s DECAL, etc).
With microcomputers, the BASIC
and PILOT languages are widely used
for this purpose. Because of the time
and effort required to convert the
programmed-instruction material in-
to a computer program, the cost of
preparing CAI rises considerably.
Computer-aided instruction may
be the least efficient form of learning
in terms of development time and
cost. Many other techniques are just
as effective and significantly lower in
cost. The common textbook is the
lowest cost and most efficient form of
presenting material to be learned.
Audio tutorial material (cassette
tapes), printed visuals, and work-
books are also effective yet very inex-
pensive. Audio/visual materials
presented by slides, filmstrips, and
audio cassettes are far less expensive.

Video material produced for video
cassettes or disks is expensive to
develop and is probably equivalent in
cost to CAI. With video materials,
development costs are high and
relatively expensive video-tape
players are required to present the
material. The situation is not unlike
computer-aided instruction. How-
ever, the video format offers a
tremendous advantage over material
presented on a computer. Computer
presentation is limited primarily to
text and simple graphical informa-
tion. In video productions, virtually
any form of presentation can be
made. Certainly video with its color,
sound, and variety offers improved
presentation of material and better
learning. Video materials are more
effective at the same cost as com-
puter-aided instruction. The new
random-access video disk gives video
the same interactive and feedback
capability as a computer.

A third reason why computer-
aided instruction has never become
extremely popular is that author
sources are severely limited. Produc-
ing the “courseware” for a com-
puterized presentation requires a

From the printed word
to the processed word.

Not since the invention of movable type has there been a revo-
lution in communications comparable to the computerization
of the newspaper industry. Costs are down, special interest and
suburban supplements are booming, relationships between
writer and story, reporter and editor are undergoing subtle

but far-reaching changes. Goodbye Gutenberg, companion to

OXFORD
UNIVERSITY PRESS
200 Madison Ave., NY., N.Y. 10016

the forthcoming PBS series of the same name, tells the story
of this revolution that touches all our lives.

THE NEWSPAPER
REVOLUTION
OF THE 1980s

ANTHONY SMITH

Tlustrated, $16.95
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subject-matter specialist who is
totally familiar with the material to
be presented. This individual must
also be familiar with programmed-in-
struction techniques (ie: breaking the
material down into the small frames
of logically sequenced information).
Finally, the author of the courseware
must be able to adapt the material to
the computer by programming it in
one of the available computer lan-
guages. There are very few individ-
uals who have this combination of
skills and capabilities. With limited
author sources, few good course pro-
grams have become available. What
computer-aided instruction is avail-
able is only fair to poor, and most of
it is too simple.

However, this problem is not insur-
mountable. It is relatively easy to
take subject-matter experts and teach
them concepts of programmed in-
struction and programming lan-
guages. But, this has not been done.
One of the greatest needs and oppor-
tunities existing today is to develop
materials that will teach individuals
how to write learning programs.

Another reason for the lack of
widespread use of computer-aided in-
struction techniques is distribution.
Most computer-aided instruction pro-
grams have been developed by in-
terested individuals for their own
specific computers. As a result, stan-
dardized materials have never be-
come commercially available.

While a lot of computer-aided in-
struction has been developed, most of
it is very specialized. Also, since most
of it is buried in many hundreds of
university computers, it is almost im-
possible to get at. There has never
been any serious attempt to collect
significant amounts of this material
and disseminate it on a large-scale
basis. In other words, there has never
been a computer-aided instruction
publisher as such. It appears practical
and realistic as a business opportun-
ity, yet locating the sources of course-
ware and providing that courseware
in a wide variety of computer formats
makes the task difficult.

Compounding the situation is the
lack of standards. A program de-
veloped on one computer typically
cannot run on another. Because of the
wide differences in computer hard-
ware, software, and peripherals, pro-
grams for instructional use cannot be
easily transported from one machine
to another. Some attempt to develop
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You can have
UNIX for Z-8000 o
Available soon lt all o o o o

Z-80 Z-8000

With a

Quasar Computer System

Z2-80 Emulator a l

QDP — 100 to run Z2-80/80 Prggrams QDP 8100

Z-80 Computer Z-8000 Computer
¢ Z2-80 4 Mhz CPU ¢ Z-8000 4 Mhz CPU I-EEE-100
® 64 K Memory * 64 K Memory
* Two 8” Double Sided ¢ Two 8” Double Sided
Double Density Floppies Double Density Floppies
¢ Smart CRT Terminal ¢ Smart CRT Terminal
¢ Four Ports - 2 Serial - 2 Parallel ® Three Ports - 2 Serial - 1 Parallel
¢ Disk Controller - Double Sided ¢ Disk Controller - Double Sided
Double Density - up to 4 M.B. Double Density - up to 4 M.B.
® Monitor in Prom ¢ CP/M 2.2 DOS
* CP/M 2.2 DOS ® 7-80 Software Emulator
¢ S-100 (I-EEE) Motherboard ¢ I.EEE 100 Motherboard
¢ Basic Language Included ¢ Basic Language Included
¢ Real Time Clock S4-995 ¢ 72-8000 Pascal Available s6395

° R
Upgradable to QDP 8100 30 Day ARO UnixT™ - Bell Lab CP/MT1M - Digital Research

Checks. money orders accepted

o ' QUASAR DATA PRODUCTS Bl
) | Q i

25151 Mitchell Dr., No.Olmsted, Ohio 44070 (216)779-9387
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standard programming languages and
input/output (I/0) formats would
help overcome this problem.

The closest anyone has come to
providing computer-aided instruction
on any large-scale basis is CON-
DUIT. CONDUIT is a nonprofit edu-
cational organization whose job it is
to accumulate CAI information and
distribute it to interested individuals
and educational institutions. It has
established standards for presenting
the material. Virtually all materials
available through CONDUIT have
been written in BASIC or FOR-
TRAN. Because these languages are
generally the same on a wide variety
of computers, some measure of trans-
portability is attained. CONDUIT
makes available printed listings as
well as computer tapes and disks for
selected widely-used machines. CON-
DUIT also publishes a magazine call-
ed Pipeline and a variety of helpful
CAI books. Despite this significant
effort, distribution is still not large.
Prices are high and CONDUIT is
basically unknown. Most of the pro-
grams are on high-level esoteric sub-
jects and are generally too large to be
accommodated by the average micro-

computer. Most materials have been
designed for minicomputers and
large-scale time-sharing and batch
processing machines which are wide-
ly used in educational institutions.
CONDUIT has recently established a
program to collect and disseminate
CAI for microcomputers. So some
progress is being made. (Readers in-
terested in Pipeline may contact
CONDUIT, POB 338, Iowa City IA
52240.)

The single greatest reason why
computer-aided instruction has not
succeeded in schools or in the home is
the lack of “canned” or prepared
courseware. The computer manufac-
turers do not supply it nor are there
publishers for developing, accumu-
lating, and disseminating such
material. [Atari and Texas In-
struments, among others, have begun
to distribute educational programs.

. .ed] As a result, most computer-
aided instruction is created by in-
structors for use in their own class-
rooms. Needless to say, few instruc-
tors have the desire or capability to
do this. Computers would become
much more widely used if standard
computer-aided instruction programs

were available. Teachers and in-
dividuals could then justify the pur-
chase of computers, just as they can
justify the purchase of a slide projec-
tor or video-tape player.

There have been only limited at-
tempts to develop microcomputer
courseware. Some manufacturers do
offer a few computer-aided instruc-
tion programs. Most notable are
Radio Shack, Apple, and Com-
modore. It is doubtful that the com-
puter manufacturers will ever become
major courseware suppliers.

There is one positive trend which
could help the CAI cause. A number
of software houses are beginning to
produce a variety of application pro-
grams for microcomputers. Perhaps
some of them will discover CAL

Now the good news. Computer-
aided instruction is obviously not the
world’s final answer to education. It
has problems and disadvantages. But
these can be overcome. It also has
some very positive qualities. For ex-
ample, computer-aided instruction is
a very popular and visible topic.
People are highly interested in it. It is
a proven self-instruction technique.
Computer-aided instruction is also

PRINTERS & CRT’S From "Orqngemicro

*Cj

IMPACT PRINTER

=

369900

AXIOM

“The base 2 outperforms every printer in its
price range. Do a comparison and see for
yourself...”

* GRAPHICS x TRACTORS/FRICTION FEED

* 2K Input Buffer ¢ RS-232 Serial, Centronics® Parallel,
IEEE-488, 20 ma ® TRS-80 Cable option ¢ 60 LPM - 100
CPS ¢ Fast form feed ¢ User programmable character
set ® 64, 72, 80, 96, 120, 132 Columns/ line ® Expanded
characters * 9.5” wide paper ® Automatic skip-over-
perforation ® Horizontal & Vertical tabs ¢ Programmable
vertical line spacing © Intel 8085 Microprocessor — over
40 software commands ¢ Self test ® 15 Baud rates to
9600 Baud ® Optional foreign character sets

Interfaces to TRS-80, Apple, Atari, PET, Northstar, and most

other computers.
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Other models

CENTRONICS
779 witractors

COMPRINT
912 Parallel
912 Serial

. TELEVIDEO CRT’S
PRICES SLASHED!

912B $699°°*
912C $ CALL

920C $CALL
*While they last

PRINTERS

OKIDATA
Printer
wltractors

PAPER TIGER
wl/o graphics
wl/graphics

QUME
Letter Quality
w/tractors

toLL FRee (800) 854-8275

CALIF. ONLY (714) 630-3322

Call for FREE CATALCG

CHARGE,

dents add 6%.

revision.

Phone orders WELCOME. Same day
shipment for VISA, MASTER
and AMERICAN EX-
PRESS. Personal checks require 2
weeks to clear. Add 3% for ship-
ping and handling. California resi-
Manufacturer's
warranty included. Prices subject to

Orange
Micro %

P.O. Box 2076
Yorba Linda, CA 92686




$10,000.00
GIVE AWAY

SPONSORED BY THE MAKERS OF THE

BASIC SOFTWARE LIBRARY
NOW x 10 « Volumes and Growing

And unlike others we are giving a portion in CASH that you Don't have to spend with us.
You are eligible NOW! Your name may already be entered.

First Prizes Awarded starting in mid September. More details in future advertisements. Our software is UN-
EQUALLED in performance and excellence. If you are looking for compatible software to perform useful tasks you
won't find a better deal Anywhere in the WORLD!!!

We have over 100,000 in circulation since 1975 and we are still around and That's more than Anyone else cansay. We
used to sell hundreds of programs individually, the programs in Volume X were sold for several years atover $10,000,
in Volume Il for over $6,000 but a few years ago we decided to promote software to the mass public and it was an
instant success. We are still several years ahead of our time in ourmarketingconcepts as well as our products and we
are going to be making another majorchange in the market. We are going to offer our programsiin cassette form. NOT
just one of two programs like everybody else. But a book full of programs for just $9.95.

For Homeowners, Businessmen, Engineers, Hobbyists, Doctors, Lawyers, Men and Women

Vol. 1524.95 Vol. 11 $24.95 Vol. Il Vol. IV Vol. V Vol. VIl Vol. IX Vol. X
Business & Anmimals Four  Binomial Beam $39.95 $9.95 $9.95 $19.95 $19.95 $69.95
Personal Astronaut Chi-Sq. Conv. Billing Bingo Andy Cap 1040-Tax Auto Intro.
Bookkeeping  Bagel Coeft. < Filter Inventory Bonds Baseball i . Cypher A/R
Programs Bio Cycle Contidence 1 Fit Payroll Bull Compare Balance Hurrtrac AP

Cannons Confidence 2 Integration 1 Risk Enterprise Confid 10 : D Mer Inv
Bond Checkers Correlations Integration2  gchedule 2 Football Descrip Checkbook Lorana Check
Building Craps Curve Intensity Shipping Funds 1 Differ 3 Map Assets
Compound Do?hght Differences Lola Stocks Funds 2 Engine Instol 78 Navigate Payroll
Cyclic Dual Plot Macro | Switch Go-Moku Fourier Omega Bai Sh
Decision 1 Judy Exp-Distri Max. Min. Jack Horse 4 Deprec 2 Patterns P/L
Decision 2 Line Up Least Squares Navaid Vol. Vi Life lmePers Radar Year End
Depreciation  Pon Paired Optical $49.95 Loans. ~ Logic APPENDIXC RDF Data Base
Etticlent Roulette Plot * Planet Mini-Ledger Mazes Playboy Tax Up
Flow Sky Diver Plotpts PSD Payroll Poker Primes Favorites Basic St.
Installment Tank Polynomial Fit  Rand1 A/¥i Popul Probal -
:nterest Teach Me gteer:ulon ga'nd 2 inventory Prol:ils gugcgac Available on TRS-80 Level Il —16K
nvestments ! a olve / Qubic ed Baron i X
Mortgage A. Newman Stat 2 . Sphere Trian m Rates Regression 2 Vol (r:r?en}ﬂaﬂb’!,e (r:ta 15 f"Be”sng glgv Pvrl
Optimize J.FK. T-Dlsgrlbuhon Stars i . Retire Road Runner u a iling L Pyrl
Order Linus Unpaired Track Savings Roulette Volume VII — Part1 — Chess
Pert Tree Ms. Santa Variance 1 Triangle Vol. Vil SBA Santa Ada $1.00 per tape Post./ Handling
Rate Nixon Variance 2 Variable 39' 95 Tic-Tac-Toe Stat 10 ]
L] NoelNos! XY. Vector %he . SO Volume VI — Disk programs are
eturn ude : tee . . N N .
Schedute 1 Peace APPENDIX A w%dbﬂ Top compatible with TRS-80 disk basic
Policeman Iproc Vary The disk prog ams In Volumes VI, Viland X are
Games & Santa’s Sleigh Utility Xmas written in (CP/M) M Basic and Disk Extended
Pictures Snoopy Microsoft Basic. Other programs written In 8K
Virgin APPENDIX B Basic.

SELECTED PROGRAMS AVAILABLE ON CASSETTE
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Unconditional Money Back Guarantee. i e S S A
Adg g105%per vrglt:‘me handli:\g all dFomestnc sgmmegéss?&l)}] P'S ex'ceplAPO from us. Void where prohibited by LAW.
1.

shipment and make payabie in U.S. dollars only. . volume Tor &l KEMCO, LTD.

AVAILABLE AT MOST COMPUTER STORES P.O. Drawer 2208L Petersburg, VA 23803

Master Charge and Bank Americard accepted. Sales HOT LINE 800-241-7131 ext. 440

Our Software is copyrighted and may not be reproduced or sold. In Georgia call 800-282-2686

i i i in fi IN GERMANY IN HOLLAND

Unlike others we have NOT raised our prices in five years Ing. W, Hofasker, GmbH Electronics Top Int!

Holzkirchen, W. Germany Den Dolder, Holland

If sufficient demand we will make requested programs available for Apple, Atari, Pet, TRS-80, etc.



Circle 64 on inquiry card.

PROFESSIONAL
SOFTWARE

ACT™ NEW!
CP/M™ COMPATIBLE
MACRO ASSEMBLER FOR
280, 8080/85, 6502
& 6800
Finally, one assembler
that supports all major 8
bit microcomputers and
runs under CP/M. ACT is
available now in 8" soft
sectored & NorthStar
CP/M formats. Coming
soon: ACT for 8086/88
& 6809.
e Macros
Absolute assemblys
Link file support
Over 25 pseudo-ops
Local label definition
System text file
support
Standard Intel Hex
code file format
Assembly speed of
1000 lines/minute
complete cross refer-
ence including defs
VS usage
Independent control
of list file org vs
Hex file

$125. Manual alone - $15.

PASCAL/M™
. New Features! The CP/M
compatible language for
8" 8080/280 CPU's,
NorthStar 2D, Cromemco
CDOS & TRS- 80 Mod Il
¢ Random access files
Otherwise clause on
Case statement
Runtime debug
support
Over 45 extensions to
Standard Pascal
NEW PRICE! $175.
Manual alone - $10.

CBASIC2™
$95. Manual alone - $15.

DIGITAL
MARKETING

2670 Cherry Lane
Walnut Creek, CA 94596
(415) 938-2880

ACT & PASCAL/M are trademarks of Sorcim
CP/M is a trademark of Digital Research
CBASIC is a trademark of Compiler Systems
TRS-80 is @ trademark of Radio Shack
Outside the USA add $10. for postage

& handling
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one more thing you can do with a
computer. People like and want com-
puters. Therefore, they support CAI
as yet another useful computer ap-
plication, among many. Even though
there are better and more efficient
ways to learn, computer-aided in-
struction will survive because it is an
interesting, exciting, and valid use of
a computer. When the personal com-
puter is purchased and used for a
broad spectrum of practical purposes,
computer-aided instruction fits in as
one of these purposes. The marginal
cost of adding computer-aided in-
struction capabilities to the software
libraries of a small computer will be
quite low.

Learning by computer is fun. You
do not have to read a large, imposing
book nor do you really have to study.
In fact, most people find it hard to
associate “study” with computer
learning. Most computer-aided in-
struction is interactive and fast-
paced. The computer presents mate-
rial, you learn it; the computer tests
you, you respond; moreover, the
computer provides immediate feed-
back. You become part of the learn-
ing process. In simulations, you are in
full control and are totally involved
with the action. It is hard not to
learn. Even though computer-aided
instruction may not help you to learn
any faster or better or allow you to
retain your learning longer, it is cer-
tainly just as good as other methods
and often a lot more entertaining.

The best way to sum this up is to
say that there is a “mystique” to com-
puter-aided instruction that makes it
popular. It just seems like a good and
logical thing. As long as there are
computers, there will be an interest in
computer-aided instruction. Comput-
ers will not replace teachers, but will
provide teachers with another tool to
supplement and enhance education.

Conclusions

® Computer-aided instruction is a
viable and effective technique for
self-instruction in the home, in-
dustry, or schools. It is more cost-
ly and no more effective than
printed programmed instruction,
audio/visual, video, or other self-
instruction techniques. But CAI

works, it is fun, and more in-
teresting than other teaching
methods.

® Many professionals, hobbyists,

teachers, and industry/govern-
ment trainers are interested but
lack the difficult and costly
courseware development skills.

® Computer-aided instruction is not
more widely used because there is
little or no “canned” or commer-
cially available courseware; nor
are there any standards in
languages, formats, and media.

® Low-cost microcomputers may
make CAI potentially more prac-
tical.

® There are business opportunities
for publishers, computer manufac-
turers, and software houses that
accumulate and develop computer-
aided instruction systems.

Glossary

CAI: Computer-aided (assisted or ad-
ministered) instruction, sometimes
referred to as computer-aided
learning (CAL). A process of
teaching by computer. A technique
for individualizing instruction.
Also called computer-based learn-
ing or instruction (CBL or CBI).

Courseware: A combination of the
terms course and software.
Courseware is the material to be
learned written with a computer
language to form a program or a
special piece of application soft-
ware.

PI: Programmed instruction. A
technique for presenting material
to be learned in short sequential
segments called frames. Each
frame presents a fact or concept to
be learned, then ends by testing the
learner with a question. PI can be
printed or put into other media.
Most CAI is essentially PI on a
computer.

Linear PI: The most common form of
programmed instruction. The
material to be learned is divided in-
to many short frames of informa-
tion which are presented sequen-
tially. Each frame tests the student
on the facts or concepts presented
by requiring them to write in the
correct answer before proceeding
to the next frame.

Branching PI: A sophisticated form of
programmed instruction in which
the information to be learned is
presented in a sequence of frames
similar to linear PI. However, in




Heres to your health! Six Vitafacts-
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programs for you and your family.

Being healthy and happy is so very important. And now you
can use your Apple,” PET/CBM™ or TRS-80"™ computer to
help stay that way.

Introducing six new Personal Software™ Vitafacts Series
programs for your health: Growing Up, Heart Attacks, Talking
About Sex, Drinking & Drugs, Birth Control, and Your Blood
Pressure.

Using a Vitafacts program is like getting advice from your
family doctor. Accurate, up-to-date medical information about
physical and mental health, presented in a friendly, straight-
forward way. You'll feel even more confident knowing that
each program is approved and endorsed by The College of
Family Physicians in Canada, where the Vitafacts Series is
created by The Richmond Software Group and Medifacts Ltd.

Each program includes a manual with diagrams and glossary,
a computer cassette, and an audio
cassette. The audio tape uses short
dramas and straight talk to tell the
story. Then the computer exercises
verify your new knowledge. And
because you use your knowledge
right away, you remember more. It's
fun! And agreatway to learn.

Growing Up helps families cope
with the teenage years. Teenagers
learn more about their physical and
emotional changes, and parents leamn
more about helping their children
through it all.

HeartAttacks describeswhatone
is, how to recognize it, what to do

TM-—Vitafacts isatrademark of Medifacts Ltd.;
Appleisatrademarkof Apple Computer, Inc.; PET
isatrademark of Commodore Business Machines,
Inc.;TRS-80is atrademark of the Radio Shack Div.
of Tandy Corp.

when someone is experiencing one, and—most important—
how to help prevent one.

Talking About Sex, presented by two of Canada’s fore-
most sex counselors, offers to adults the proper information
and appropriate attitude for a satisfying sex life.

Drinking & Drugs. No lecturing or talking down. Just
straight facts about the very real dangers of alcohol and
drugs. Prepared for teenagers, but good for adults.

Birth Control explains clearly and completely conception,
birth and prevention of unwanted pregnancies. Important
information for teenagers, and helpful for adults.

Your Blood Pressure. No one is immune to the risks of
high blood pressure. Knowledge is your best defense, and
this program has the information.

“Vita” means “Life” in Latin. We hope these programs
make your life healthier and happier.

Retail price is just $19.95.

Ask your Personal Software
dealer for a demonstration, and for
our new catalog. Call or write to find
your nearest dealer. (408) 745-7841.
Personal Software Inc., 1330
Bordeaux Dr., Sunnyvale, CA 94086.
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PILOT: An interactive,

3, a multiple-choice question

:d; the student chooses the
ot answer. If the correct
answer is selected, the program
branches to the next frame, where
the correct answer is verified and
more information is presented. If
an incorrect answer is chosen, the
program branches to a frame
where the student is informed of
his or her incorrect choice and
given remedial information before
being sent back to the original
frame.
conversa-
tional programming language
developed at the University of
California, San Francisco by Dr
John Starkweather. PILOT was
designed as a CAI author language
to simplify courseware develop-
ment. PILOT is usually imple-
mented as an interpreter and is
available for many microcom-
puters. PILOT is faster and easier

-to learn and use than BASIC.

Types of CAI

Testing: Perhaps the first use of a

computer in education. Com-
puters are ideal test givers, par-
ticularly for true or false,
multiple-choice, and matching
tests. The computer presents the
question and the student
responds. The computer deter-
mines whether a correct answer
is given. A record of the number
of correct and incorrect answers
is kept, and a score or grade is
computed and displayed. Other
functions include student feed-
back on individual test items
and examination evaluation to
determine which questions are

most often missed. A good ap-
plication for microcomputers.

Drill and Practice: The most wide-

ly used type of computer-aided
instruction, the presentation of
practice problems and exercises
to reinforce learning gained
from another source. In addi-
tion to keeping track of right
and wrong answers, the com-
puter can provide useful student
feedback and remedial informa-
tion. An ideal use of microcom-
puters.

Tutorial: Second most widely used

form of computer-aided instruc-
tion. This is individual instruc-
tion via a computer. Tutorial
CALI is essentially programmed
instruction implemented on a
computer. The computer
presents the material to be
learned in sequential frames.
Either the linear or branching
modes of programmed instruc-
tion can be used. Most
computer-aided instruction for
microcomputers is of this type.

Dialog: The least used form of

computer-aided ' instruction.
This is a sophisticated form of
teaching where the computer
and the student carry on a con-
versation. The interaction be-
tween student and computer
leads to the learning or under-
standing of a subject. The stu-
dent may ask unstructured
questions or provide data to the
computer. The computer
answers the questions and sup-
plies additional data, practice
problems, and the like. Dialog
computer-aided instruction is
complex and difficult to write.
It requires a huge data-storage

facility. Impractical for
microcomputers.

Simulation: A mode of learning in

which the computer imitates a
real situation or environment.
The computeris programmed to
act like some physical or social
system. In most applications,

mathematical equations
describing the system are writ-
ten, then solved on the com-
puter. Simulations allow the
student to test various input
conditions and make changes in
various parameters to see the
outcome. Simulation is widely
used in science and engineering
for design, and in business for
constructing models to predict
profitability or make decisions
based on dissimilar economic
conditions. Many computer
games are simulations. (For ex-
ample, the popular game Ham-
murabi is the simulation of a

small country.) Difficult to
develop, but great potential for
microcomputers. ®

Product Note: CAI for LSI-11
Systems.

Readers interested in a general-
purpose multi-user interactive
operating system for computer-
aided instruction courseware
development on the Digital Equip-
ment Corporation PDP-11/03 or
Heath HI1IA computer systems
should contact Advanced Interac-
tive Systems Inc about their AVID
system. Write to Advanced In-
teractive Systems Inc, POB 7,
Dresher PA 19025.

S-100 8086

CPU with $450.
Vectored Interrupts
PROM-1/O $495.
RAM $395
8K x 16/16K x 8

Parallel 1/0 $350.
and Timer

A/D-D/A

S-100A/D

8 Ch. Differential or

16 Ch. Single-Ended,

12 Bit, High Speed $495.

S-100 D/A 4 Channel
12 Bit, High Speed $395.

TRS-80 A/D-D/A
12-Bit, High Speed
Available Soon

$-100 VIDEO
DIGITIZATION

Real Time Video $850.
Digitizer and Display
Computer Portrait
System $4950.

S$-100 Boards

Video and/or Analog
Data Acquisition
Microcomputer Systems

EC

5E

The High Performance S-100 People

TECMAR, INC.
23414 Greenlawn e Cleveland,OH 44122

(216) 382-7599

N
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FLEX"

The Disk Operating
System For 6800 and

6809 Users

FLEX™ is the most widely used disk
operating system for the 6800 and 6809
microprocessors. Field proven for over two
years, it has become an industry
standard. FLEX is unparalled in the
amount of 6800/6809 support software
being marketed. Two new versions are
now available and each includes a disk
editor and assembler:

FLEX for the EXORciser™ $150.00

Runs on a Motorola EXORciser with
EXORdisk™ Il or lll. Requires no hardware
modifications with the possible exception
of memory re-addressing. Uses the same
boot as MDOS™.

FLEX for General Use $150.00
Fully documented to allow a user to

write his own terminal and disk 1/0
routines to adapt to most any hardware.
Three system requirements are: (1) at
least 12K of RAM at $S0000; (2) 8K of RAM
at SA00Q for 6800 or SCO00 for 6809: (3)
floppy disk drive capable of 256-byte,
soft sectors. This package is not for
beginners!

Circle 67 on inquiry card.

FLEX Support Software

Extended BASIC $100.00
Standard BASIC 65.00
6809 Diagnostics Package 75.00
Text Processing System 60,00
Sort/Merge 75.00
68000 Cross Assembler 250.00
6809 Cross Assembler 100.00
6809 FLEX Utilities 60.00
6800 FLEX Utilities 100.00
6809 Debug Package 75.00
6800 Debug Package 55.00
FLEX for SWTPc 90.00

Be sure to specify disk size and 6800 or
6809. All orders should include 3%
postage and handling (10% on foreign
orders). Mastercharge and Visa are
welcomed. Write for a complete soffware
catalog.

tf technical systems
consultants, inc.

Box 2570, West Lafayette, IN 47906
(317) 463-2502 Telex 276143

FLEX is a trademark of fechnical Systems Consultants,
Inc. EXORciser, EXORdisk, and MDQOS are trademarks of
Motorola, Inc.
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Educstion Forum

Computer Illiteracy— A National
Crisis and a Solution for It

The Problem

Computing plays such a crucial
role in everyday life and in the
technological future of this nation
that the general public’s ignorance of
the subject constitutes a national
crisis.

The ability to use computers is as
basic and necessary to a person's for-
mal education as reading, writing,
and arithmetic. As jobs become in-
creasingly oriented toward the use of
information, society demands and
rewards individuals who know how
to use information systems. The
American computer industry, which
leads the world today, depends for its
future upon a mass market of
computer-literate workers and con-
sumers.

Yet, despite computing’s critical
importance today, the overwhelming
majority of this country’s general
public is woefully ill-prepared to live
and work in the Age of Information,
as some have called it. How many
high-school graduates have taken a
hands-on course in computer use?
How many teachers are prepared to
teach such a course? How many com-
pany presidents can operate their
own computer departments? Yet,
they could probably do a respectable
job with most other departments.
How many legislators can interact
with a computer-based information-
retrieval system? How many office
workers are ready for office automa-
tion—or even know what they want
from office automation? How many
consumers are ready for general-pur-
pose home computers that they can
program themselves?

The answer to all these questions is
the same: very few such people exist
today.

Why is this true? Vocational incen-
tives are powerful enough. People
with programming skills command
jobs with far higher salaries than are
average for people with similar
education; and word-processing

Arthur Luehrmann
Director of Computer Research
Lawrence Hall of Science
University of California
Berkeley CA 94720

specialists earn more than clerk-
typists. Corporate profitability incen-
tives are equally strong, because the
success of businesses depends as
much on the creative use of informa-
tion as upon the efficient use of
material and energy resources. Per-
sonal incentives are also great. The
children and adults I see learning to
use computers display an unusual in-
tensity of concentration and an evi-
dent satisfaction with their results.

Clearly, it takes more than incen-
tive to cause things to happen. There
must also be a mechanism—an educa-
tional mechanism, in this case—if our
society is to emerge from our
preliterate state of computer ig-
norance. The present educational
mechanism is grossly inadequate to
the task—a situation that must
change and change quickly.

Two kinds of computer education
are needed. First, all future students
should acquire basic skills in com-
puter use, including hands-on opera-
tion, programming, and problem
solving, during their early secondary-
school years. They should also make
further use of these skills in other
courses in mathematics, science,
language, etc, and in vocationally
oriented courses in word processing,
accounting, and the like.

The need for a second kind of com-
puter education is dictated by the fact
that most of us have finished our for-
mal education. School-based pro-
grams will take care of future needs,
but today’s adults have pressing in-
centives to develop their own com-
puter skills. How can that be done?

Obstacles to Computer Education
While computer awareness can be

arrived at by means of books, lec-
tures, films, and television shows,
computer literacy can be reached on-
ly by practice. Therefore, if schools
are to provide students with basic
computer literacy, they must give
each student many “laboratory
hours” at the keyboard of an interac-
tive computer system. While surveys
show that most secondary schools
have some sort of computer, never-
theless, the average student probably
spends less than an hour at a com-
puter keyboard during all of his or
her precollege years. With a very few
exceptions, therefore, it is fair to say
that computer literacy is not now a
part of the curriculum.

To provide computer literacy, four
specific needs have to be met:

® adequate and appropriate equip-
ment in every secondary school

® an available, usable curriculum
with materials for students and
teachers

® one or more teachers in each
school trained in teaching com-
puter use

® community, political, and finan-
cial support for such school-based
programs

Each of these needs can be satisfied
rather easily; that should be grounds
for optimism. Nevertheless, each
need is currently faced with a signifi-
cant obstacle.

The inexpensive microcomputer,
more than any other event, has made
school-based computer education a
possibility. The development of small
time-sharing systems about ten years
ago brought hardware costs per stu-
dent terminal down to about $10,000
—a major breakthrough, but still far
too costly for most schools. Worse
yet, time-sharing systems lack
robustness against hardware failure:

Text continued on page 101
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MICROSOFT ’
ANDTRS-80 MODELII.

RUNNINGTHE SHOW.

TRS-80 Model Il is designed for
professional business applications.
Your ultimate goal for your Model |1
isprobably afast, turnkey system that's
easy touse and easy to expand. Toget
there you need dependable, flexible

system software to write the programs |

that run the whole show.

Microsoft's COBOL-80 and BASIC
compilers are now avaitable in
versions fully compatible with Model
Il TRSDOS. You can have either of
these universally popular program-
minglanguages plus all the advantages
of a compiler: faster execution times,
compact executable code, security
for your programs.

With Microsoft's compiled languages
you get acomplete program develop-
ment system, including our standard
MACRO-80 Assembler and LINK-80
Linking Loader. Your compiled
programs are relocatable modules
that can be linked to each other or
to Z80 assembly language subroutines.

COBOL-80 Compiler
Microsoft's COBOL-80 is an ANSI-
74 standard COBOL that supportssuch

advanced data manipulation verbs

as COMPUTE, INSPECT, STRING,
UNSTRING,and SEARCH. Plusthree-
dimension arrays, full COPY facility,
compoundand abbreviated conditions,
and anoptional packed decimal format
that saves on mass storage by as much
as 40%. In addition to Sequential and
Relative files, COBOL provides
Indexed files, allowing records to be
retrieved with a user-specified key
instead of a record number.

Interactive Screen Handling Most
businessapplications require machine
interaction, formatted screendisplays,
and the ability to insert and delete
information as the machine prompts
the user. The COBOL ACCEPT/
DISPLAY verbs are implemented for
this purpose—to DISPLAY formatted
screens and ACCEPT operator input.

CHAIN and Segmentation Ideal
for menu-drivenapplication programs
is COBOL-80's CHAIN feature. With

SHIPTO:
COMPANY: ZAKS WIDGE

ADDRESS: N =
¥ kI kK H K K K ¥
ITEM ary AMOUNT

ZAKS, ZEPHRYM

COBOL-80 formatted screen display

CHAIN, control is transferred from
the menu program to any executable
module as specified at runtime.
COBOL-80 also supports Segmenta-
tion to make maximumuse of memory
when large programs are executing.

BASIC Compiler

The Microsoft BASIC Compiler has
the fastest execution times of any
BASIC available. It is language com-
patible with the Model II's interpreter
SO you can write and test your programs
using the interpreter, then compile
them for secure storage and efficient
execution.

New BASIC Features In addition

to those language features provided
with the interpreter, the BASIC com-
piler supports all the latest features
of Microsoft BASIC 5.1: WHILE con-
ditional statement, CALL, longvariable
names, and ANSI compatibility. Plus
the compiler has double precision
transcendental functions (SIN, COS,
TAN, ATN, LOG, EXP, SQR).

Secure Besides being an indispens-
able system software tool for develop-
ing your own utilities and application
programs, the BASIC compiler isideal
for producing programs for resale.
The machine code for any application
program may be placed on a diskette,
ROM, or other media, but the BASIC
source program need not be distrib-
uted. Thus the original application
program is protected from unautho-
rized alteration.

10 | = 4*J:K = (4%J-1) AND 8&HOFFO
**0025' L0O0110: LD HL.(J%)
**0028' ADD HLHL
*0029' ADD HL,HL
*002A’ LD (1%),HL
**0020' DEC HL
**002E' LD AL
*002F' AND FO
*0031' LD LA
0032’ LD AH
*0033' AND OF
**0035' LD HA
**00386' LD (K%, HL

o000 0000000000 0

%

BASIC compiler object code listing

Optimized Machine Code Compiled
BASIC programs are fast and com-
pact due to extensive optimizations
performed during compilation:
1. Expressions are reordered to
minimize temporary storage and
eliminate common subexpressions
2. Constants are folded wherever
possible 3. Peephole optimizations
are performed 4. The code generator
is template-driven, allowing optimal
sequences to be generated for the
most commonly used operations
5. String operations and garbage
collection are extremely fast

Get Microsoft BASIC Compiler or
Microsoft COBOL-80 and get serious
with your Model Il. After all, who's
running this show?

Prices for COBOL-80 and BAS{C Compiler
includethe MACRO-80Assemblerand LINK-80
Linking Loader and all documentation. Docu-

mentation purchased separately, $20.

COBOL-80
BASIC Compiler

$750.
$3965.

For TRS-80 Model | software,
contact Microsoft Consumer
Products.

MICRCSOFT

10800 NE 8th
Suite 819 ¢

Bellevue, WA 98004

(206) 455-8080

Telex 328945

We setthe standard.
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Take abyte.

Software for most popular 8080/280* computer disk systems including

NORTH STAR,iCOM, MICROPOLIS, DYNABYTE DB8/2 & DB8/4, EXIDY SORCERER, SD SYSTEMS, ALTAIR,
VECTOR MZ, MECA 8" 1BM, HEATH H17 & H89, HELIOS, IMS Al VDP42&44 REX, NYLAC INTERTEC SUPER
VISTA V80 and V200, TRS- 80* MODELIandMODEL 1, ALTOS OHIO SCIENTIFIC DIGI-LOG KONTRON PSI-80,

IMS 5000disketle formatsand CSSN BACKUP cartridge tapes.

CP/M”® VERSION 2 FOR TRS-80 MODEL Il NOW AVAILABLE

“ll\m\lll Alone
CP/M* FLOPPY DISK OPERATING SYSTEM -- Digital
Research’s operating system configured for many
popuiar and disk

System
North Star Single Density .
North Star Double Density .
North Star Double/Quad
ICOM Micro-Disk 2411 .
ICOM 3712 3

a

Price
..145/25v
145/25

Version

1CO
Mits 3202/Allalr 8800

Heath HBQ by Magnolia
TRS-80 Model I .
TRS-80 Model .
TRS-80 Model lI £ Corvus . 2x.
Processor Technolugy Helios II
Cromemco System 3
Intel MDS Single Density .
Intel MDS Single Densi
Micropolis Mod
Micropolis Mod 1t .

are for re-

The i
lease soon:
ApDlaEI e e e lare s e ata e e fo e 2x 350/25()

North Star Double/Quad + Corvus 2
North Star Horizon HD-1
Ohio Scientific C3
Ohio Scientific 03 C.
Micropolis Mod II ..
Mostek MDX STD Bus System
iCOM3812 .............
ICOM 4511/Pertec D3000 .
Durango F-85 ..170/25
Software consists of the operaling syslem text edl-
tor, assembler, debugger and other ulilities for file

and system Complete set
of Digital Research’s documentation and additional
implementation notes Included. Systems marked *
and ** include firmware on 2708 and 2716. Systems
marked + include 5440 media charge. Systems
marked ® require the special ® versions of software
in ths catalog. Systems marked v have minor variants
available to suit console interface of system. Call or
write for full list of oplions. § includes hardware addi-
ltag to ;alluw our standard versions ol software to run
under il

) Z80 DEVELOPMENT PACKAGE — Consists of: (1) disk
® file line editor, with global Inter and Inlra line facili-
ties; (2) 280 w4 mne-
monics, di and cross
table capabllllles {3) linking loader producing abso-
lute Intel hex disk file ? 95/$20
C1 ZDT -- 280 Monitor Debugger to break and examine
® registers with standard Zilog/Mostek mnemonic dis-
assembly displays. $35 when ordered with Z80 Devel-
opment Package ...$50/$10
[J XASM-68 — Non-macro cross-assembler with nested
conditionals and full range of pseud® operations. As-
sembles from standard Motorola MC6800 mnemonics

10 Intel heX v vmsammio o oosavennceras $200/$25
[J XASM-65 —As XASM-68 for MOS Technology MCS-
6500 series mMNeMONICS ................. $200/$25

[J DISTEL — Disk based disassembler to Intel 8080 or
TDL/Xitan Z80 source code, listing and cross refer-
ence files, Intel or TDL/Xitan pseudo ops opllonal
Runs on 8080 65/$10

[ DISILOG ~ As DISTEL to Zilog/Mostek mnemonic
@ files. Runs on Z80 only . ..$65/$10

[] SMAL/80 Structured Macro Assembler Language -
® Package of powerful general purpose text macro
processor and SMAL structured language complier.

L is an assembler language with IF-THEN-ELSE,

%E D, BEGI

LOOP REPEAT-WHILE, D!
structs

C L L L )]
O tiny C—

N-END con-
$75/$15

Interactive lnlevprellve system for teaching
® Manual includes
full source Ilsllngs ..................... $105/$50

%BDS C COMPILER —~ Supports most features of lan-

guage. including Structures, Arrays, Pointers, recur-
siva function evaluation, overlays. Includes linking
loader, library manager, and library containing gen-
eral purpose, file 1/0, and floating point functions.
Lacks Initializers, statics, floats and longs. Docu-
“7 mentation lncludes “The C PROGRAMMING LAN-
GUAGE" by Kernighan and Ritchie ....... $125/$20

[J WHITESMITHS C COMPILER — The ultimate In sys-
© tems software tools. Produces faster code than a
® pseudo-code Pascal with more extensive facilities.
Conforms to the full UNIX" Version 7 C language, de-
scribed by Kernighan and Ritchie, and makes avail-
able over 75 functions for performing 1/O, string
manipulation and storage allocation. Linkable to
Microsoft REL flles.Requires 60K CP/M ... .$630/$30

Prices subject without notice.

New Address)

Lifeboat Associates, 1651 Third Avenue, N.Y., N.Y. 10028 {212) 860-0300 Telex: 220501

F,‘TMBASIC to PASCAL conversion. gequnes 32K.

Sontwars
with [Manust
Manual/ Alone

MICROSOFT
[] BASIC-80 — Disk BASIC, ANSI

P/M
om’g—

;z

Pncn rellect dlslvlhuunn on 8”7 eingle densly dlskcuu
mal s requested which reauires addiilons! disketles.
-

All Lifeboat programs require CP/M, unless otherwise stated.

Software
e [Manans
Alone

BKBASIC Microsolt Disk Exlended BASIC version

© with long variable names, WHILE/WEND chalnlng
@ variable length file records .............. $325/$25

[ BASIC COMPILER — Language compatible with
(© BASIC-80 and 3-10 times faster execution. Produces
® standard Microsoft relocatable binary output. In-
cludes MACRO-80. Also linkable to FORTRAN 80 or
COBOL-80 code modules .........oevue. $350/825

[ FORTRAN-80 — ANSI 66 (except for COMPLEX) plus
(© many extensions. Includes relocatable object com-
@ pller, linking loader, library with manager. Also In-

cludes MACRO-80 (see below) ..$425/825

[J cOBOL-80 — Level 1 ANSI '74 standard COBOL pius
© most of Level 2. Full sequential, relative, and In-
dexed Ille supporl with variable file names. STRING,
UN TR COMPUTE, VARYING/UNTIL, EXTEND,
OPY SEARCH, 3-dimensional arrays, com-

pound and abbreviated conditions, nested IF. Power-
ful interactive screen-handling extensions. Includes
compatible assembler, linking loader, and relocat-
able library manager as described undar MACRO 80

...................................... 700/$25
[J MACRO-80 — 8080/Z80 Macro Assembler. Inlel and
Zilo supported. linkable

@ output. Loader, Library Manager and Cross Heler-
ence List utilities Included . ..$149/815
[J XMACRO-86 — 8086 cross assembler. AII Macro and
(© utility features of MACRO-80 p: Mnemonics
slightly modified from Intel ASMBS Compallblllly data
sheet available ............... .. ... $275/$25
O EDIT-80 — Very fast random access text editor for text
© with or without line numbers. Global and intra-line
commands supported. File compare utility In:lu?ed
9/$15

[] PASCAL/M*® -- Complles enhanced Standard Pascal
to compressed efficient Pcode. Totally CP/M com-
patible. Random access files. Both 16 and 32-bit Inte-

gers. Runtime error recovery. Convenient STRINGS.

(/7 OTHERWISE clause on CASE. Comprehensive man-

ual (90 pp, indexed). SEGMENT provides overlay
structure, INPORT, OUTPORT and unlyped I|Ies Icr
arbitrary 1/0. Requires 56K CP/M .$175/$20

[ PASCAL/Z — 280 native code FASCAL compller. Pro-
(@© duces optimized, ROMable re-entrant code. All inter-
facing to CP/M Is through the support library. The
package includes compiler, relocating assembler and
linker, and source for all library modules. Variant
vecovds. strings and direct 1/O are supporlad Re-

Package ln ludas KISS.REL
as descnbed above. and a sample

ail list program.
...$585/$45

0 (MBASIC)
...................................... $435/$45

O XYBASIC Interactive Process Control BASIC — Full
disk BASIC features plus unique commands to han-
die bytes, rotate and shift, and lo test and set bits.
Available In Integer and extended versions.

Interger ROMable, ROM Squared and CP/M $295/$25
Extended ROMable, ROM Squared and CP/M $395/$25
Extended disk XYBASIC for CP/M ........ $495/$25

[J RECLAIM — A utility to valldate media under CP/M.
Program tests a diskette or hard disk surface for

f\I‘I errors, reserving the Imperfections In Invisible files,
N _~7and permilting continued usage of the remainder.
/ Essential for any hard disk. Requires CP/M verilon/sz
........................................ 80/$5

[J BASIC UTILITY DISK — Consists of: (1) CRUNCH-14
@ — Compacting utility to reduce the size and Increase
the speed of programs In Microsoft BASIC 4.51,
BASIC-80 and TRS-80 BASIC. (2) DPFUN — Double
precision subroutines for computing nineteen trans-
cendental functions [ncluding 'square root, natural
log, log base 10, sine, arc sine, hyperbollc sine,
hyperbolic arc sine, etc. Furnished In source on
diskette and documentation .............. $50/$35

O STRING/80 — Character string handling plus routines

for direct CP/M BDOS calls from FORTRAN and other
The utllity library
contains routines that enable programs to chain to

a C file, retrieve command line parameters, and
search file directories with full wild card facilities.
Supplied as linkable modules In Microsoft format.
....................................... $95/$20

O STRING/80 source code available separately $295/NA
[J THE STRING BIT — FORTRAN character string han-

MICROPRO

O SUPER-SORT | — Sort, merge, extract utility as abso-
(@© lute executable program or linkable module In Micro-
soft format. Sorts fixed or variable records with data
In binary, BCD, Packed Decimal, EBCDIC, ASCII.
floating & fixed point, exponential, field justified, etc.
Even variable number of fields per record| .$225/$25
[] SUPER-SORT Il — Above available as absolute pro-
© gram only $175/825
8 SUPER-SORT 11l — As |l without SELECT/E;(CLUSDE

.l WORD-STAR — Menu driven visual word processing

(© system for use with standard terminals. Text format-
ting performed on screen. Facilities for text paginate,
page number, justify, center and underscore. User
can print one document while simultaneously editin:
a second. Edit facilities Include global search and
replace, Read/Write to other text files, block move,
etc. Requires CRT terminal with addressabla cursor
POSIIONING - o.vvvininneiiiiiiiinieen $445/$40

O WORD-STAR Ci Notes —For
users who do not have one of the many standard
terminal or printer configurations In the distribution
version of WORD-STAR .........couvuninns NA/$95

[J] WORD-MASTER Text Editor — In one mode has super-

@© set of CP/M's ED commands Including global search-
ing and replacing, forwards and In file In
video mode, provides full screen editor for users with
serial addressable-cursor terminal , ..$145/$25

[0 TEXTWRITER Il — Text formatter to ustify and pagl-
@ nate letters and other documents. Special features
include insertion of text during execution from other
disk files or console, permitting recipe documents
to be created from linked fragments on other files.
Has facilities for sorted index. table of contents and
footnote insertions. Ideal for contracts, manuals, etc.

@ dling. Routines to find, fill, pack, move,

and ol strings. This
package complelaly eliminates the prohlems asso-
ciated with character string handling in FORTRAN.
Supplied with source . ..$65/$15

[J VSORT — Versatile sort/merge system for fixed length
@ records with fixed or variable length fields. VSORT
can be used as a stand-alone package or loaded and
called as a subroutine from CBASIC-2. When used as

quires 56K CP/M and 280 CPU .

[0 PASCAL/MT — Subset of standard PASCAL Gener-
®@ ates ROMable 8080 machine code. Symbolic debu /g
® ger included. Supports interrupt procedures, CP/M
\ fife 1/0 and assembly language interface. Real vari-
ables can be BCD, software floating point, or AMD
9511 hardware floating point. Includes strings enu-
merations and record data types. Manual explains

..$250/$30

[J ALGOL-60—Powerful block-structured language com-
piler featuring economical run-time dynamic alloca~
tion of memory. Very compact (24K total RAM) sys-
tem implementing almost ail Algol 60 report features
plus many powerful extensions including string han-
dllng direct d|sk address 1/O etc. Requires 280
CPU 3199/3 0

0 CBASIC 2 Dlsk BASIC —

® BASIC with pseudo-code compiler and run-time In-
terpreter. Supports full file control, chaining, Integer
and extended precision variables, etc. .. ... $120/815

MICRO FOCUS

O STANDARD CIS COBOL — ANSI '74 COBOL stand-
(D ard compller fully validated by U.S. Navy tests to
@ ANSI level 1. Supports many features to level 2 in-
cluding dynamic loading of COBOL modules and a
full ISAM file facility. Also, program segmentation,
interactive debug and powerful interactive extensions
to support protected and unprotected CRT screen
formatting from COBOL programs used with any
dumb terminal ........c.civieniinieniinn $850/$50

[0 FORMS 2 — CRT screen editor. Output [s COBOL data
descriptions for copying Into CIS COBOL programs.
Automatically creates a query and update program of
Indexed files using CRT protected and unprotected
screen formats. No programming experience needed.
gcl;lpcl;l program directly compiled by STAND:RD/(;.IS

EIDOS SYSTEMS ’%MLVPW/

O KISS — Kerad Indax Sequential Search. Offers com-
@© plete Multi-Keyed Index Sequential and Direct Ac-
cess file management. Includes built-in utility func-
tions for 16 or 32 bit arithmetic, string/integerconver-
sion and string compare. Delivered as a relocatable
linkable module In Microsoft format for use with
FORTRAN-80 or COBOL-80, etc. .. ..$335/$23

WNew i)

. the use of buffer
space by saving the TPA on disk and restoring It on
completion of sorting. Records may be up to 255
bytes long with a maximum of 5 fields. Upper/lower
case translation and numeric fields supporled

B -.$175/$20

[ CPM/374X — Has full range of Iuncllons to create or
re-name an |BM 3741 volume, display directory Infor-
mation and edit the data set contents. Provides full
file transfer facilities between 3741 volume dala sets
and CP/M files $195/$10

[J BSTAM — Utillly to link one computer to another also
® equipped with BSTAM. Allows file transfers at full
data speed (no conversion to hex), with CRC block
control check for very reliable error detection and
automatic retry. We use itl It's great! Full wildcard
expansion to send x.COM, etc. 9600 baud with wire.
300 baud with phone connection. Both ends need
one. Standard and @ versions can talk to one anolher
0/$10

[0 WHATSIT?* Interaclive data-base srslem uslng as-
sociative tags to retrieve information by subject.
Hashing and random accass used for fast response.
Requires CBASIC-2 $175/$25

SELECTOR Mi-C2 — Data Base Processor to create
and mainlain multi Key data bases. Prints formatted
sorted reports wilh numerical summaries or mailing
labels. Comes with sample applications, including
Sales Activity, Inventory, Payables, Receivables,
Check Register, and Client/Patient Appointments, etc.
Requires CBASIC-2. Supplied in source ...$295/$20

GLECTOR — General Ledger option to SELECTOR
11I-C2. Interactive system provides for customized
COA. Unique chart of transaction types Insure proper
double entry bookkeeping. Generates balance sheets,
P&L statements and |ournals. Two year record allows
for statement of changes in financial position report.
Supplied In source. Requires SELECTOR |IlII-C2.
CBASIC-2 and 56K system .............. $350/$25

[0 cBS — Configurable Business System Is a compre-
t hensive set of programs for defining custom data files
and application systems without using a program-
ming language such as BASIC, FORTRAN, etc. Mul-
tiple key fislds for each data file are supported. Set-up
program customizes system to user's CRT and printer.
Provides fast and easy Interactive data entry and
retrieval with transaction processing. Report genera-
tor program does complex caiculations with stored
and derived data, record selection with multiple cri-

~®1

a

Ncw ible with Electric Penell' prepared files.
. . 25/$20
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BAS/C Wﬂm
GENERAL LEDGER — Records details of all financial

PEACHTREE SOI-'l'WARE

transactions. Generates a balance sheet and an In-
come statement. Flexible and adaptable design for
both small businesses and firms performing client
writeup services. Produces reports as follows: Trial
Balance, Transaction Registers, Balance Sheet, Prior
Year Comparative Balance Sheet, Income Statement,
Prior Year Comparative Income Statement and De-

nc with olher
PEACHTREE
source code for Microsoft BASIC .. ....... 39901330

[J ACCOUNTS PAYABLE — Tracks current and aged
© payables and Incorporates a check writing feature.
Maintains a complete vendor file with Information on
purchase orders and discount terms as well as active
account status. Produces reports as follows: Open
Voucher Report, Accounts Payable Aging Report and
Cash Requirements. Provides Input to PEACHTREE
General Ledger. Supplied In source code for Micro-
SOt BASIC o ivivivnnaciavorsnennrarnan $990/$30

[0 ACCOUNTS RECEIVABLE — Generates Invoice regis-
© ter and complete monthly statements. Tracks current
1 and aged receivables. Maintains customer file includ-
ing credit Information and account status. The cur-
rent status of any customer account is Instantly avail-
able. Produces reports as follows: Aged Accounts
Receivable, Invoice Register, Payment and Adjust-
ment Register and Customer Account Status Report.
Provides Input to PEACHTREE General Ledger. Sup-
plied In source code for Microsoft BASIC ..$990/$30

=] PAYROLL — Prepares payroll for hourly, salaried and

monthly, uar-

t terly and annual returns, Prepares emplayee
Includes tables for federal withholding and FICA as
well as withholding for all 50 states plus up to 20
cltles from pre-computed or user generated tables.
Will print checks, Payroll Register, Monthly Summary
and Unemployment Tax Report. Provides Input to
PEACHTREE General Ledger. Supplied In source
code for Microsoft BASIC ............... $990/$30

INVENTORY — Maintains detailed Information on
each Inventory Item Including part number, descrip-
tion, unit of measure, vendor and reorder data, Item
activity and complete Information on current ftem
costs, pricing and sales. Produces reports as follows:
Physical Inventory Worksheet, Inventory Price List,
Departmental Summary Report, Inventory Status Re-
port, The Reorder Report and the Perlod-to-Date and
Year-to-Date reports. Supplied In source code for

-0
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teria, and custom formats. Sample Inventory and mail- Microsoft BASIC ............ Foooosnmen- $1190/$30
ing list syslems Included. No nuppnrl language re-
quired ..$295/$40
N G SN D D SN S . .
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GRAHAM-DORIAN SOFTWARE SYSTEMS

[ GENERAL LEDGER — An on-line system: na_ batch-
© 'ing is required. Enlnes to other GRAHAM-DORIAN
® posted. User
t establishes cuslomlzed QOA Provndes transaction
register, record of journal enlrles triai balances and
monthly closmgs Keeps 14 month history and pro-
vides comparison of current year with previous year.
Requires CBASIC-2, Supplied in source . . .$995/$35

[J ACCOUNTS PAYABLE — Maintains vendor list and
© check register. Performs cash flow analysis. Flexible
@ — writes checks to specific vendor for certain in-
1 voices or can make partial payments. Automatically
posts to GRAHAM-DORIAN General Ledger or runs as
stand atone system. Requires CBASIC-2. Supplied in
£ 1) 55666606 0000008860000 00500600 B0 $995/$35

u] ACCOUNTS RECEIVABLE — Creales trial balance re-
es and rec-

ords Involces onvidesccmplele information describ-
ing customer payment activity. Receipts can be
posted to different ledger accounts. Entries auto-
matically update GRAHAM-DORIAN General Ledger
or runs as stand alone system. Requires CBASIC-2.
Supplied in source . 995/$35

C) INVENTORY SYSTEM Captures stock leveis, costs,
%sources. sales, ages, turnover, markup, etc. Trans-
action information may be entered for reporting by
t salesperson type of sale, dale of sale, etc. Reports
available both for accounting and decision making.
Requires CBASIC-2. Supplied in source ... $590/$35

{1 JOB COSTING — Designed for general contractors.
© Tobe used interactively with other GRAHAM-DORIAN
@ accounting packages for tracking and analysing ex-
t penses User establishes customized cost categories
ases. Permits comparison of actual versus

esnmaled costs. Automatically updates GRAHAM-
DORIAN General Ledger or runs as stand alone sys-
tem. Requires CBASIC-2. Supplied in source $995/$35

[] APARTMENT MANAGEMENT SYSTEM — Financial
© management system for receipts and security de-
® posits of apartment projects. Captures data on va-
t cancies, revenues, etc. for annual trend analysis.
Daily report shows fate rents, vacancy notices, va-
cancies,income lost throughvacancies, etc. Requlres
CBASIC-2. Supplied In source . .$590/$35

0O CASH REGISTER — Maintains files on dally sates.
© Flles data by salesperson and item. Tracks sales,
@ over-rings, refunds, payouts and totai net deposits.
1 Requires CBASIC-2. Supplied in source ...$590/$35

-

[J POSTMASTER — A comprehensive package for maii
® list maintenance that is completely menu driven.
Features include keyed record extraction and label
production. A form letter program is Included which

F} g provldes neat letters on single sheet or continu-

ous forms. Compatible with NAD files. Requires
(CBAS G- 2 PP S R T T YT e et $150/$15

STRUCTURED SYSTEMS GROUP

O GENERAL LEDGER — Interactive and flexible system
providing proof and report outputs. Customization of
COA created interactively. Multiple branch account-
ing centers. Extensive checking performed at data
entry for proof, COA correctness, etc. Journal entries
may be balched prior to posting. Closing p

% Sk kX k k
CONDIMENTS

[0 HEAD CLEANING DISKETTE—Cleans the drive Read/
Write head in 30 seconds. Diskette absorbs loose
oxide particles, fingerprints, and other foreign parti-
cles that might hinder the performance of the drive
head Lasls at least 3 months with daily use. Specify

..$20 each/$55 for 3
Doubte sided .. ..$25 each/$65 for 3

O FLIPPY DISK KIT — Template and instructions to
modify single sided 5% " diskettes for use of second
side in single sided drives ................. $12.50

O FLOPPY SAVER — Protection for center holes of §”
and 8” floppy disks. Only 1 needed per diskette. Kit
contains centering post, pressure tool and tough
7 m|I mylar reinforcing rings for 25 diskettes.

Slngle sided ...

s" ng}é '6r'||'y
[0 PASCAL USER MANUAL AND REPORT — By Jensen
and Wirth. The standard textbook on the language.
Recommended for use by Pascal/Z, Pascal/M and
Pascal/MT users $10
[0 THE C PROGRAMMING LANGUAGE — By Kernighan
and Ritchie. The standard textbook on the language.
Recommended for use by BDS C, tiny C, and White-
SMIths C USErS . .uivwvaivivveonvaiavansinnes $12
[0 STRUCTURED MICROPROCESSOR PROGRAMMING

— By the aumors of SMAL/80. Covers structured pro-
set and the

SMAL/80 Ianguage ......................... $20
[0 ACCOUNTS PAYABLE & ACCOUNTS RECEIVABLE—
CBASIC ~ By Osborne/McGraw-Hill ........... $20

a GENERAL LEDGER—CBASIC —By Osborne/McGraw-
$20

=] LIFEBOAT DISK COPYING SERVICE — Transfer data
or programs from one media format to another at a
moderate oSt ... ... ..iiiiieiiiiiiiaens from $25

* ok %k k ok kK
Heart

Appetite.

*CP/M and MP/M are trademarks of Digital Research.
280 is a trademark of Zilog, inc.
UNIXis a lrademark of Bell Lubomlonss
WHATSIT? is
Electric Pencll is a lrademavk of Mlchael Shrayer
Software.
TRS-80 Is atrademark of Tandy Corp.
Pascai/M Is a trademark of Sorcim.

automatically backs up input files. Now lncludes

consists of 48K

Statement of Changes in Financial Position.
CBASIC-2 ... ieiuvntannonianncacaanss 51250/525

[J ACCOUNTS RECEIVABLE — Open item system w]lh

syt -
CP/M 2 full size disk dnves. 24 x 80 CRT and 132
column printer.

® for use with CP/M as im-

=

output for internal aged reports and
ented statement and billing purposes. On-Line En-
quiry permits information for Customer Service and
Credit departments. interface to General Ledger pro-
vlded if both systems used. Requires CBASIC-2.

5 $1250/$25

u} ACCOUNTS PAVABLE- Provldes aged statements
of accounts by vendor with check writing for selected
Invoices. Can be used alone or with General Ledger
and/or with NAD. Requires CBASIC-2 . ...$1250/$25

PAYROLL — Flexible payroll system handles weekly,
bi-weekly, semi-monthly and monthly payroli periods.
Tips, bonuses, re-Imbursements, advances, sick pay,
vacation pay, and compensation time are all part of
the payroll records. Prints government required peri-
odic reports and will post to multiple SSG General
Ledger accounts. Requires CBASIC-2 and 54K of
memIOny e e o e o e $1250/$25

[J INVENTORY CONTROL SYSTEM — Performs control
t functions of adding and depleting stock items, add-
ing new items and deleting old Items. Tracks quantity
of items on hand, on order and back-ordered. Op-
tional hard copy audit trail is available. Reports in-
clude Master Item List, Stock Activity, Stock Valua-
tion and Re-order List. Requires CBASIC-2 $1250/$25

[J ANALYST —Customized data entry and reporting sys-

t tem. User specifies up to 75 data items per record.
Interactive data entry, retrieval, and update facility
makes easy.
report generator provides cuslomlzed reports using
selected records with muitiple level break-points for
summarization. Requires a disk sort utility such as
QSORT, SUPER-SORT or VSORT and CBASIC-2.
...................................... $250/$15

[ LETTERIGHT — Program to create, edit and type let-
ters or other documents. Has facilities to enter, dis-
play, delete and move text, with good video screen
presentation. Designed to integrate with NAD for
form letter mailings. Requires CBASIC-2 . .$200/$25

[0 NAD Name and Address selection system — Interac-
tive mail list creation and maintenance program with
output as full reports with reference data or restricted
information for mail labels. Transfer system for ex-
traction and transfer of selected records to create
new files. Requires CBASIC-2 ........... $100/$20

[ QSORT — Fast sort/merge program for files with fixed
record length, variable field length information. Up to
five ascending or descendmg keys. Full back-up ol
input files created . $100/$20

|
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* The Great ZOSO Speaks
Out from Behind the Scenes

$18 ppd. for 12 issues (U.S., Canada,
Mexico) $40. elsewhere

Send check to "Lifelines,” 1651 3rd Avenue,
New York, N.Y. 10028 or use your VISA or
Mastercharge—call (212) 722-1700

Copyright © 1980 Lifeboat Associates. No
portion of this advertisement may be repro-
duced without prior permission.

plemen(ed on Hea(h and TRS-80 Model | computers.

@©User license agreement for this product must be
signed and returned to Lifeboat Associates before
shipment may be made.

@@This product Includes/eXcludes the language manual
recommended in Condiments.

Ordering Information

MEDIA FORMAT ORDERING CODES
When ordering, please specify format code.

Formal Code FormatCode

Computer system
Allalr 8800 Disk

Computer system
RAIR Double Denslty ...
. Research Machines 8"

G Rasearch Machines 5%” .

Aaclu + Microsolt SottCard .
BASF System 7100 ....
Blackhawk Single Density
Blackbawk Mlcmpnlls Mod 1l
€OS Vars
COS Versatlle 4
COMPAL.80

Q3 SD Systems 8"
SD Systema 5%

R3
a Exidy Sorcarer
Al

Brain
Al*

Al®
Al* Thinkertoys - See Morrow Discus
AD TAS-80 Model | 5%”......... 5
TRS.80 Model | + FEC Freedom .
TAS-80 Model | + Micromation
TRS.80 Mode! | + Omikron 5%
TAS-80 Model | + Omtkron 8"

Digl-Log Microterm 11
Digital Microsystoms

Dynabyte DBB/4
Exidy Sorcerer + LI
Exldy Sorcerer + Exidy GP/M .
Heath H8 + H17/H27 .

Hoath 89 + Lifeboat CP/M .

VDP-ODMZI“/!D‘.
Vector MZ .
Versatlle

Heath 89 + Magnolla CP/M P Vista VB0 SY4* Singl

Hellos 11 .....See Processor Yeclmeleuy Vista V200 5%* Double Dansuy
Horizon . See Nor! Zenith 289 + Liteboal CP/M
ICOM 241 Zeniih 263 + Magnolla CP/M
ICOM 3712

ICOM 3812 .

*Single-Slde Single-Denslty disks are
supplled for users of elt Double-Densily
and Double-Side 8" soft sactor formal
systems.

81 1

COM 4511 5440 Carlridge CP/M 1.4 D1

ICOM 4511 5440 Carlridge CP/M 2.2 D2
..RA

:::ATT{GDP.AQ **IMSAl formals ere single density with
IMSAI VDP.42 directory olfset of zero.

IMSAI VDP-44

IMSAL VOP-80 The Iist of avaliable formats Is subject

[ntel MOS Single Dent
Intertec SuperBrain DOS 0.1
Intertec SuperBrain DOS 0.5-2.X .
Intertec SuperBrain DOS 3.X
Kontron PSI-80 .

to change without notice. In case of un-
A7 certalnty, call 10 confl:m tha format code
RJ for any particular equipment.

Micropolls Mod | .
Micropolls Mod 11
MITS 3200/3202
Morrow Discus .

North Star Singla Density
Noth Slar Double/Quad .

Ohlo Sclentific C3
Pertac PCC 2000 ..
Processor Technology Halios 11
RAIR Singlo Oonaity

Prices F.O.B. New York.
Shipping, handling and C.0.D.
charges extra.

Manual cost applicable against
price of subsequent software
purchase.

The sale of each proprietary
software package conveys a
license for use on one

system only.

\_______-_-__-_—____-—_—_———_—_—_—_—--——_____—_-____

Text continued from page 98:.

97% uptime is achievable and sounds
good, but it means that there is no
computer one day per month, and no
computer class. The new personal
computers have brought the cost
down to from $1000 to $2000 and
have increased robustness
dramatically: 97% uptime for per-
sonal computers means that out of a
collection of ten machines, nine are
working all the time and all ten are
working most of the time. Class goes
on.

On the other hand, theuse and ad-
ministration of a collection of
separate personal computers is often
extremely difficult. Since personal
computers are not linked to a shared-
file system, it falls to the teacher to
make duplicate cassettes or floppy
disks for each machine, to shelve the
copies, to retrieve them, to check
them out, to check them in, and to
periodically revise all copies when a
program change is made. Further-
more, loading a program from a
cassette is both time-consuming and
unreliable. We have found in our
Lawrence Hall of Science computer
classes that it takes 5 to 10 minutes to
succeed in loading ten program tapes
into ten computers.

Adding floppy-disk drives cuts the
loading time down, but only at great
monetary cost. Furthermore, it does
nothing to alleviate any of the prob-
lems of maintaining a library of hun-
dreds of floppy disks.

Although there have been a few
steps in the right direction, some
good enough right now for school
use, the industry has not yet solved
the relatively simple problem of com-
bining a set of microcomputers with a
large, centralized, tree-structured file
system of the sort found on any de-
cent time-sharing system. That is
what schools need, and probably
many businesses, also.

The lack of curriculum is another
major obstacle to computer educa-
tion. We simply cannot expect 25 to
50 thousand school teachers to invent
curricula and prepare materials for
students to use. The fact that anyone
is teaching computing today is
powerful testimony to their commit-
ment and to the interest computing
seems to generate among teachers.

The traditional secondary-school
book publishers have nothing to offer
schools; instead, they resort to ped-
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dling books designed for the college
market or the hobbyist market—
usually programming manuals full of
syntax rules and definitions but with
little relevant problem-solving
semantics. Specific new materials are
needed for the schools.

Another obstacle is the lack of
trained teachers and educational op-
portunities to learn to teach com-
puting. I know of only a few schools
of education that offer content
courses appropriate for a future com-
puter teacher, and they are usually
pre-service courses for new teachers.
In this job market, what is needed is
in-service training for existing
teachers who are in the process of
becoming computer teachers.

The lack of such a program in
schools of education is difficult to ex-
plain, especially in these times. It
represents just about the only
economically viable possibility for an
in-service program. The teachers I
know would willingly pay for a good
program, even if they are at the top of
the ladder in their current field.

The last significant obstacle to
school-based computer education is
the lack of public clamor for such a
program. Evidently, if the school is to
teach computing, members of the
community must foot the bill.
Parents who see computer education
as little more than game playing are
bound to treat it as a frill and give it a
lower priority than what they
perceive as "the basics.” They need to
understand that computer problem
solving is itself a basic intellectual
skill with academic and vocational
payoffs.

My recent experience in consulting
with schools in several districts in
California has given me grounds for
optimism about the state of com-
munity awareness and concern. I
find, for example, many parents
whose work involves computer use
and who speak convincingly about
the need for school-based programs.
Other parents are simply impressed
that their children are visibly excited
by the computer class at school
Although concerned about rising
costs and the general quality of
education, they seem to recognize
that computer education needs to be
evaluated on its merits.

Who Will Take the Necessary
Steps?
There is a role for everyone: the

computer industry, textbook
publishers, universities, teachers,
parents, and government agencies.

The computer industry has to
recognize that there is a billion-dollar
market for computer equipment in
secondary schools (26,000 schools,
times fifteen computers per school,
times $2500 per computer). After that
soaks in, they have to design and pro-
duce an appropriate computer system
for school use, along the lines sug-
gested earlier: microcomputers con-
nected in a network to a hard disk
and printer, plus a tree-structured file
system with account security and
cross-account access.

The textbook publishers need to
support—perhaps in combination
with computer manufacturers—one
or two substantial curriculum-
development projects aimed at pro-
ducing materials that concern not just
the syntax rules of a programming
language, but which also focus on
general problem-solving applications.
I used to think that this was too big a
job for the private sector, but the
potential $50 million annual sales
volume changed my mind (26,000
schools, times 300 students per year,
times $6 per student manual). A
proper job of writing, evaluating,
rewriting, field trials, and more
rewriting would cost a few million
dollars, perhaps, but that can be easi-
ly recovered in short order.

University schools of education
need to gear up to handle both pre-
service and in-service training needs
of future schoolteachers of computer
classes.

Teachers with an active or latent
interest in computing need to inform
themselves of career 