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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" keyboeard

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
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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 content onto a convenient color
monitor to give high-quality, high-
resolution displays (756 H x 482 V pixels).

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

Sle 1 on inquiry card.

Model SDI High-Resolution Color
Graphics Interface

HIGH RESOLUTION

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

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

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

DISPLAY MEMORY

Along with the SD!I 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
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Z-2H

CompurerJystem_

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
® 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

FORTRAN IV

RATFOR (RATiaonal FORtran)
COBOL

Z-80 Macro Assembler

Word Processing System

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

i n ¢ o r p o r at e d

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 Ciarciq

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.

~=175 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 111

.The BASIC fnrogram presented here simulates a very simple stored-program digital computer with its

own assembly language.
Nucleus
6 Guest Editorial: Computers in 216 Technical Forum: Some More On
Learning Environments, An Performance Evaluation
Imperative for the 1980s, 220 Clubs and Newsletters
by Dr Ludwig Braun 224 Event Queue
14 Letters 230 Ask BYTE
20 BYTE's Bits 250 What's New?
20, 228 BYTE's Bugs 302, 303 Unclassified Ads
50 Product Description: The Apple III 303 BOMB, BOMB Results
104 Book Reviews 304 Reader Service
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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
“playground.” 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 MICROA_N GELd §

g opparvisod hy HIGH RESOLUTION
forse T GRAPHICS SUBSYSTERM v

- 32K bytes of dual port $1995.00 |
memory give a com- Light Pen Optional ; _ }
pletely undisturbed h £ |
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
5-100 system, yet eas-
ily interfaced to other
computers

- 72 key keyboard with
graphics function
keys

- 15" high performance

‘SUBSYSTEMS

SCION CORP.

WORDSMITH ™

. Wordsmith Word Pro-
VIDEO cessor software
SUBSYSTEM - 40-line page display

$1895.00 - Selectric layout key-
=TEns =5 board plus 20 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 OoF
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 1IN 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 IN 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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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 CAI (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 CAl, 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
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“For reliable data storage,
I recommend systems with
Shugart disk drives? &::eiscs..

“The last thing you need when you put
your personal computer or small business
systemn 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 systemns.

Word processing, general business,
accounting—big systemn or small, you can
rely on Shugart drives. We’reknown 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.

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

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

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

. 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.
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SAY AH...HA!

If yow are a physician counsidering
the inatallation of a billing sytem
for your medical or demntal office,
then MicroMed”™ and MicroDent®™ are
for you.

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

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

Insuramce preauthorization.

No more backlogs of tedious and troublesome foras.

Allows multiple insurance coverage for any patient.

Prints patient statements awtomatically.

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

Provides all the reports yomn need for a successful practice:

- Activity reports itemized by physician
~ Daily, mounthly and year-to-date totals by phyaician.

- Service profitability amnalyaia.

-~ Aged accounts receivable.

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

Not only is your medical billing system s time and monmey saver, but best of all

it entitles you to terrific tax advantages.
CBASIC source code and comprehensive documentation

just $995 each, including forms.

A demo disk is available for §50.

MicroMed and MicroDent include
And the price is right --
Call or

write today for your free brochure, sample forms and reports. Specify format.

Then say Ah...HA!

Lucrative quantity discounts
to dealers and OEMs.

a division ot

™
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MicroDaSys P.O. Box 36275 Los Angeles, CA 90036 Frone: (213) 731-0878 TWX:8 103212378
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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 its 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 28002, which ad-
dresses 64K, orthe full eight
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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 forthem. Our new
CPU isusablenow inyour pres-
ent IEEE 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 canrely on. And
build on, too.

[Innteeryyslenmns™

Ithaca Intersystems Inc.,
1650 Hanshaw Road/PQO. 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 CAl 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: global & local ‘search and change’. fite merges and block
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 is completely ‘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 O000OH to 2000H)} $75.00
{Manual only: $20.00}

PROGRAMMING LANGUAGES

‘Tiny’ Pascal—This is famousChung/Yuen ‘tiny’ Pascal. FAST - ELEGANT - STRUC-
TURED. Localand globalvariables plus procedure and functionindependence make
tiny’ Pascal great for high speed applications. Compiles to 8080 code that executes
up to 25 times faster than BASIC. You atso receive SOURCE to "tiny’ Pascal writtenin
Pascal. This means that you can compile the compiler! Add features. relocate. 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)

1N 60 TRADEVARK TANDY COMP

SOFTWARE FOR

&=

TRS-80"

SPEECH SYNTHESIZER SOFTWARE

'ANGLOPHONE" At last you can take compiete 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’ appiies sophisicated pronunciation rules
to transform normal English spelling into speech using the TRS-80 Voice Synthesizer.
Minimum hardware: Level |l. 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 compatible 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 in any program library.

Minimalrequirements: 24K CP/M. Supplied with complete user manual: $60.00
Manual atone:  $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 suitable for normal use.
Encode/Decode |l 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 1l: $100.00 Manual alone:

.S'uper_S'gff

First in Software Technology

$15.00
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80 Character Vldeo
With 1 80 ch

o.urVB3ist e perfect vid

interface for word processing

It produces 4 standard 80x24 =

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 S375 kit, S440 assembled.

7,80 CPU_

8080 CPU
s identical
ith the
>ption that the on-board
RAM has been increased from
2_56 bytes toa full IK.
- Italso features an optional
2K of 2708 EPROMs, power-on/
reset vector jump, MWRITE.
parallel input port with status
and DIP switch addressing.
Retail price—S139 kit,
$219 assembled.

A S
L__ & _ 7 !
=
SSM Micracomputer Products

2190 Paragon Drive
San Jose, CA 95131 (408) 9467400

ulday ,,a A

compatibl

DI ch selection -
and mclude 0 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—5$210 kit.
$275, assembled.

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

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







If you could talk to Thomas Edison, high speed and low cost. No Pascal, FORTRAN, PILOT and

he'd tell you what it was like to turn the wonder this drive is the most 6502 assembly language.
lights on in 1879. You could tell him about  popular on the market. Use these languages to score
some bright ideas of the 20th century... But now Apple goes one a sonata. Apple will play

particularly, a technological phenomenon  better with the DOS Tool Kit.
that can handle everything from solar heat A series of utility programs,
control to lighting your home via voice it gives you the freedom to
command. The Apple personal computer.  easily design 280hx192v
graphic displays in a palette
Expand your own of living color... depending
inventiveness with the  ©n Your choiceof Apple

always-expandable Apple. "

Edison was first with the
Take alook insideyourlocal computer ~ movie camera and projector.
store. There’s a range of Apple systems Now, with Apple’s DOS Tool

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.

for you...whether you want expansion Kit, you can be first to work Wherg to fil_ld eYen
capabilities of four or eight accessory wonders with colorful more lllllml_natlng
slots...or memory expandable to 64K creative animation. Apple experiences.

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

bility, the possibilities for creating your Imagine the
own computer system are endless.

Want to add an A to D conversion

There’s always something
new being invented at Apple to

1 set your imagination soaring.
broadeSt hne Edison bad the first movie J & &

And there’s always an expert
board? Apple makes it happen. Want to of software camera...and Apple has N s
j to tell you all about it in
plug into time sharing, news and elec- Programs ever. the DOSTool Kit that takes 1. 4 oo a0t dealer. If vou
, . you into the colorful world . PP o
Apple’s broad line of of animation. already own an Apple, there’s
peripherals is equalled only a whole future ahead to
by the most extensive line of software challenge man, mind and machine.
you'll find in the personal computing If you're considering a personal com-
world. Since more than 170 companies puter, stop by the computer store and
offer software for the Apple family, you compare. Apple’s reliability, proven perfor-
can have one of the most impressive mance and recognized technological leader-
program libraries ever. ship will help you see the light. Don’t
When you write your own programs, let history pass you by, Visit your nearest
your Apple speaks creatively in BASIC, Apple dealer, or call 800-538-9696.

In California, 800-662-9238.

With Apple, Edison could've written a
program to determine why some filaments

burned longer than others. mpple(acomputer

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 IE——
peripherals for the Apple family...includ-
ing an IEEE 488 bus for instant control.

Disk drives, a tool kit
and creativity in color.

Applewas one of the first to use
disk drives for increased performance
and application versatility. Today, our 5" #
disk drive offers high density (143K bytes

Circle 7 on inquiry card.



Letiens

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.
1 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

‘ e Quad

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.

VQI000 Specifications

BVDDS 60 t(on), t(of'f) 10

lD(on) 03| P (rmax. total) 12
ID(on)pulsedl‘O RDS(on) 5.5

For more information call (408)
496-6660. Or write “VMOS
Quads” on your business card
and send it to: Siliconix Inc., PO.
Box 4777 Santa Clara, CA 95054.

¥ Siliconix

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 M1 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
5-100 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



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) 272-342%
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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 LEVEL Il 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™M
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$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 tochange without notce.

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

1 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

a whole ngw ammal 3
"l l..f g_'?‘ig

LYNX isn't justa
telephone coupler.
LYNX is a one-piece total
telephone linkage system
for TRS-80 Level | and Il
computers. |t contains all the
tunctions 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:

~TRS-801sa lragemank of Diwi

@@D EMTROL

SYSTEMS;, INC.

1262 Loop Road
Lancaster, Pennsylvania 17601
Phone 717/291-1116
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VISA or Master Card Welcome

*Add $2.50 for shipping and handling.
PA residents 2006% sales tax.
Includes “Terminal” program on cassetle, insruction 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).S) +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 W] 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 ONI

1 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,
I 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

SUMMER SALE ON 1BM 3101 CRT ..

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

Call on John D. Owens for all Your Computer Needs

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 fram IBM anly $70 per year. Works

. $1,195

error.

HAWKEYE GRAFIX COMMUNICATIONS SOFTWARE FOR 8080/280/ CP/IM®
Enables communications with a time sharing system thru Madem pore. Maodes of operation: TERMINAL
(your system acts like an intelligent terminal), FILE-TO-FILE, LOCAL (Disk commands), Full/ Half
Duplex on 87 or 5" disks COM to COM maode does full CRC 16 error check and retransmits block on

Z-80 CPU. 5-100. Runs CPM.® Dual, Jdouble
density 5% drives, 32K RAM.

IMS 8000:: i il ris i 84, 185
Like 5000 system but with 8 inch dJrives.

Double sided drives also available.

DRIVES

SIEMENS 8"... $395 SHUGART ... $525
MPIB51 . .... $264 PER SCI 227$1,210
B5Z..... $365 INNOTRONICS..... $590

4116 RAM CHIPS . $10
For Superbrain and TRS-80
IMS 16K Memory. 250 ns e | $285

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

CPU Kits ysmwiiimi it ciwn 3550
TMSQ0CPUCHIP .., ., ......... $35
PAPER TIGER ..o $945
\\_-ith graphics . ... ... $100

Binary Code, .. oo e $75 Source Conde $150
Orther Z80 software from HAWKEYE: Chess and other games.

WORDSTAR®(rom MICROPRO .. ... .. ... ....... i3 $395
TEILETZYPE MODEL 43 . s$985 | HAZELTINE 1500. . ., 5885
with RS232 i s 1,085

20'v... 50 L. Stanshormnse, raialied e 5100 || Al =il 2z 31010

TEI MAINFRAME SALE

IMS 5000 SYSTEM ... ... $2,765 12 slot $415 22 slot $510

TELEVIDEO Smart CRTs.

Many edit features and remote commands. B
models have TTYlike keyboard; C models have
Selectric-like keybuards.

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

Increnses baud rare to 1200, Micro-processor
controlled. Many features including TOF, mbs
and marging control. Quantity pricing.

CONTROLLERS

KONAN Hard disk, S-100 .. $1,650
TELETEK Double density $415
for S¥% 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 ur 8 inch
d[ilv:is. single or double density, single or double
sided.

WE ALSQO CARRY DIABLO. NEC SPINWRITER., QUME. DEC LA 34 and TEXAS
INSTRUMENTS PRINTERS, CAT MODEMS, PET COMPUTERS. ITHACA INTERSYSTEMS,
AND MANY, MANY OTHER ITEMS.

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

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

Overseas Callers:

Phone 212 448-6298

Please call or write.

212 448-6283

WE EXPORT

We have no reader JO[’I_N D. O'A'FENS

inguiry number.

Associates, Inc.
12 Schubert Street
Staten [sland, New York 10305
» 212 448-6298

TWX 710 588 2844
Cable: OWENSASSOC

We Are Known
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 $19.

®  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.

"
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®  Figure 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, S R, "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 334328

BYTLs 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.

single-sided or two double-sided drives.

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.

BYTE's Bugs

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.

1rup toto Y. <
Shipped with CP/M 2.0, 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 CPV Booard. Capable CPU for S-100
Systems operates at 2 or 4dMHz, 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 Stotic RAM. Fast static memory
operates without wait states at a full {MHz.
Supports full and partial bank select, for
expansion beyond 64K. Addressable m 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 4MHz
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.

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

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

P2802AA6502 CPU. Stand-alone CPU
generates fully S-100 compatible 170 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
Eh((:)gld contact the marketing department at

CCS. Industrial standards.



We mass-produce S-100
products to deliver industrial
quality, at industrial prices.

You-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.
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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 performance 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, CA94086 (408)734-5811




Bisrcig’s Circuit Cellar

Copyrigh © 1980 by Slaven A Glarela. Al rights redemed.

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
tacilitate 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

Ilustration 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. ]
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-

pata [>—]
:):)—Do— cLockK
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Figure 1a: Diagram of a circuit 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.
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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 (CMQS) 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
(UARTsS), 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
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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.
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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

=3

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-OUAD+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
COLORI 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-bit PHONE
8086 CPU 16 bit 10xfaster SEATTLE COMPUTER
SEATTLECOMPUTER MEMORY PHONE
SSM 2-80 CPU, VIDEO BOARD, MEMORY PHONE
MEASUREMENT MEMORY 64K A & T 4mHz 650
JAWS MEMORY 64K A & T 4mHz PHONE
GODBOUT MEMORY - Static, Super Selsction & Price
THINKER TOYS DISCUS/2D A & T 1199 975
THINKER TOYS HARD DISK 26 Mb 4995 4149
DISCUSI2+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
2ENITH-HEATH SMART TERMINAL 2-19 A & T 795

ZENITH COMPUTER-TERMINAL-DISK 2-89 2595 2195
CAT NOVATION MODEM 179 169
MICROTEK PRINTER 795 725
AXIOM PRINTER 795 695
ANADEX PRINTER 995 865
NEC PRINTER Fast Typawriter Quality 2915 2799
SECRETARY WORD PROCESSOR The Best! 85 77
TEXTWRITER II! Book Writing Program 125 112
GOFAST NORTH STAR BASIC Spaeder Upper nn
PDS Super 2-80 ASSEMBLER & More 99 89

COMPILER FOR NORTH STAR $150 w/PDS & HDS 90

E2-80 MACHINE LANGUAGE TUTORIAL $25 HDS 40
E2-CODER Translates English to BASIC 7 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 Documentation refundable w!HR2 20

ORDER 2 or more 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 Vv
1C1 74LS151 16 8

IC2 74L.593 5 10

IC3 74L500 14 g

IC4 74LS04 14 7

ICS 74LS74 14 7

IC6 74L.586 14 7

IC7 C04049 14 7

IC8 C04027 14 7

ICS NES55 8 1

1C10 74L504 14 7

IC11 74L586 14 7

IC12 74121 14 7

IC13 74L574 14 7

IC14 74LS85 14 7

IC15 74LS85 14 7

IC16 74L520 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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INTRODUCING

EMumM

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.

But, best of ali, not oniy 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 price.
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

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'l 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

T ANTERTEC DAIA 57975 | evoinion ]




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
74LS93) counter is attached to an
8-input multiplexer (IC1, a 74L5151
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

+5v
31K M
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DATA 5
Yoo e 1 3|, 2 3 ¢
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*MYLAR OR POLYCARBONATE

Figure 3: Schematic diagram o fa 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 b y 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 Horizon:

18Mb Hard Disk Drive!

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

i, -
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

NorthStar”

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

aillin . -
Letter-quality or dot Horizon 1/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!

SYS-1N

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

HORIZON-HD-18

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

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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2N2222

TTL BIPHASE
OUT (TO FIGURE
4b)

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.

BIPHASE
OUTPUT

FROM
FIGURE 40

Co—e-

1C11
74L586

8 BIT SHIFT REGISTER

WIRED)

IC17
741575
[,
Si 10 7 9
4D 4
nRe Mites .|u 5 ; e
30 3= \pata
\ 12 3120 23> (o7
CLOCK 13 20 >
+5Y 1C13 Q 9
% 74L574 _‘CIMODE £3,4 E1,2 7aLSos
€
4.7uF 20K &8
ol s S R
18 1 ﬁlETo_—W 74L520
[ e 5 o | 781804 |
a1
o1z c15 | IC16
78121 7aLses 1) o3 |
u" S o cLock |9 l
Q
bz 01 4
Ln I
-J
[ 9l :
MODE
6
/J7 SYNC WORD DECODER DATA
(1001 AS PRESENTLY READY

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 transmitter clock period.
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MEMORY EXPANSION FOR TRS-80

All you have to remember is toplug it in

Memory expansion. It’s a field packed with Four configurations are available:
intriguing theories. For instance, it has been
suggested that the memory areas of the Without RAM in kit form
human brain are transferable from one body (MT-32K @ $79.50)
to another, like transplanted kidneys. In man
or machine, a larger memory is always a Without RAM assembled and tested
welcome acquisition. (MT-32A @ $99.50)
If you are interested in expanding your i
TRS-80 memory without shelling out dollars With 16K RAM assembled and tested
for a full blown expansion interface, we have (MT-32B @ $159.50)
just the solution. ]
With 32K RAM assembled and tested
Introducing the MT-32. Our new, brilliantly (MT- 32C @ $199.50)
designed Printer/Memory expansion module
for the TRS-80. This unit will add 16K or 32K Available from Microtek
of dynamic RAM to your basic 16K machine. or your nearest Computer dealer.

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.

MICRDTEI(M

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

* TRs-80is a Registered Trademark of Tandy Corp. TWX 910-335-1269
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RF OUT TO ANTENNA
)I D (TUNABLE 50 TO 150MHz)

33k
- *L1
> 2N3792 g o
K 47xF l )
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:'<—| ) 27pF _T BATTERY
+
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A < < A~6 TO 35
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l00pF 215K 1K FINE TUNE
\

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 turns 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

MOoTOROLA
| Semiconductors

| BaEtd AR TR

R 0 TE EONTROL

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. 1C10, IC11, I1C12, 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 (1C10 and
IC16 decode a binary 1001} the con-

MCE525P

MOS ,

TN Ak a5

T FUnC T
HEWETE C08 TROL
AECTIVER |

TRANSARTTER

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 M(C6525 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 4.8V
rechargeable nickel-cadmium bat-

+9v
A
2 INFRARED
OuTPUT
LEDS6 <
INFRARED § P02
LED

A
2N2219

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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H-8 Personal
Computer with Dual
Floppy Disk Storage

H-89 All-In-One
Computer with
Fioppy 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 cal} away.

Heathkit

rlche

L]
“||“ \

H-14 Serial Printer

Jnnovative 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 mos 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

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

H-11A 16-8It
Computer with Dual
Floppy Disk Storage

YITLERRERININNNY

H-19 Professional
Video Terminal

. —RL e Y2

=R R

Self:instruction for Assembly
apd BASIC Programming

power for your most complex programs:

The Heathkit line include 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
sin BASIC or Assembly.

It's all in the “——== e

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 Electranic Center.*

or Canada where Heathkit Products are

displayed, sold and serviced. See your white pages for the location nearest you. Heathkit
Electronic Centers are units of Veritechnology Electronics Corporation in the U.S.

Write to Heath Company, Dept. 334-672, Benton Harbor, Ml 43022

(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 12/26,5
1 7 12 fe fb 36.048 kHz  12/25,5
2 7 9 fe fa fe 37.519 kHz 2/245
3 7 10 fe fo fd 39.116 kHz 2/23.5
4 7 11 fe fa fo fe 42.755 kHz  2/21.5
5 6 12 fe fe
6 6 9 fe fa fe Table 3: Frequencies of control tones
g g 1(1) ;" . ;: ;c used in the Motorola MC14422
g 5 12 f: 2 f: remote-control transmitter in figure 7.
10 5 9 fe fa fd
11 5 10 fe fb fa
12 5 11 fe fa fo fd
13 4 12 fb tery, it consumes less than 50 mA. In
14 4 11 fa fo . . . . o n
15 3 9 fe this unit, the transmit switch is in fact
16 3 10 a o a power switch. Sending a remote
17 4 9 fo fe command requires only 1 or 2
}g g }g fa o :c seconds of transmitter operation.
20 313 fa o While CMOS devices could be
21 3.4 12 fo fd substituted, it isn't necessary, con-
22 34 M fa o fd sidering the low duty cycle of the
Table 2: Control channels, key closures, and corresponding transmitted tone fre- UEOLS
quencies used by the Motorola M(C14422 remote-control transmitter used in the cir-
cuit of figure 7. See table 2 for the exact frequencies used. The column headers "t1”, CMOS LSI Remote-Control 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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‘widely used microcomputer operating
e, Is included on diskefte in the SoftCard
package, ready to run on your Apple Il.

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 extensionsarestill 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,

| o

|
- |
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I
wo Software Standards. Versafle

...............

CONSUMER PRODUCTS

10800 Northeast Eighth, Suite 50¢-
Bellevue, WA 38004
(206) 454-1315
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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 B PRICE—3$300

(Calif ornia residents add 6% sales tax)

Expandable 5 MHz RAM boards.
8—32K expandable RAM board uses TI 4044
memory B Runs at SMHz B Fast 250ns access
time M Bank select M 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

605 Old County Rd., San Carlos, CA 94070
Telephone (415) 592-2740
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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 ison 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.
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'I'he pldure perfect perlpheral.

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

P L
=

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.

1]

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 Poiaroid 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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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
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

Circle 23 on inquiry card.
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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-

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. T he 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.

THE CREATOR ©

THE CREATOR® .

MR. PROGRAMMER
Are you finding programming the most tedious pursuit you've ever engaged in?
MR. DEALER
Would you find your hardware sales increased 100 fold if your prospect;
programs immediately?

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

MR., MRS., MS. Pl
Who ever you are — if programming has become unpalatable or if youhi

LET THE CREATOR’ TAKE A

does the work! You answer
the simple direct questions

and THE CREATOR®creates ...
all in Basic language.

¥t your programs to your
design,

THE CREATOR®, is presently available for
Apple |1

makes complete running pro-

grams that are modular and THE CREATOR®. . . .

is presently available for

fully documented. ;gg gg m::e: :I
e
THE CREATOR®. cuts programming time up to Tandy 10

THECREATORS® . . . . ..

90 %
THE CREATOR®, . . . . . . . . . wil soon be available for

requires NQ (none) prior pro- CP/M systems

gramming knowledge or skills

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

40

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 . . .

¢ Four standard interfaces: e Up to 10 character fonts
RS-232 (15 baud rates) Standard 96 character ASCI
Centronics compatible parallel User defined character font
IEEE-488 Provision for up to eight additional fonts
20ma current loop e Dot resolution graphics in six densities
e Six line densities: 64, 72, 80, 96, 120, 132 e Variable line spacing control from 0 to 64 dots in
e 100 CPS at all six densities half-dot increments
e Unidirectional or bidirectional printing e Auto form-feed for any form length at any line
e Sixteen horizontal and ten vertical tabs spacing
e Elongated characters in all six densities e Heavy-duty all aluminum chassis
e 1920 character buffer e 110vac or 220vac, 50/60Hz.
e Uses either perforated or roll paper e 100 million character printhead
e Fully adjustable tractors to 92" e Measures only 15" wide, 3" high, and 11" deep
e Auto self-test e Weighs only 15 |bs. 1x
..... but maybe its most attractive feature is the price . . . . . $699.00.

| P.O. BOX 3548 FULL., CAL. 9268349 7 (7149) 892-4344 J
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INTERFACE
FROM FIGURE 10a
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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.

100 REM  TIME SEQUENCED REMOTE CONTROL INTERFACE

110 RIEM

120 REM  THIS FROGRAM MONITORS THE STATUS OUTFUT OF A

130 REM  WALKIE~-TALKIE (W/T) CONNECTED TO EIT O OF FORT 3
140 REM AND DEMONSTRATES HOW ¥IT CAN BE USED TO VECTOR
150 REM  T0O VARIOUS CONTROL FROGRAMS EY REMOTE ACTIVATION
160 KREM

170 REM

180 REM READ FORT 3 AND CHECK FOR AN OUTFUT FROM THE W/T
190 X=INF{3) Y=X-1

200 IF INF(3)=X THEN GOTO 2200

210 IF INF(3)=Y THEN GOTO 220 ELSE 200

220 FRINT®START" (FOR D=25000 TO 25100

230 REM SET MEMORY LOCATIONS 25000 TO 25100 FOR EBIT MAF
240 REM ANY 100 BYTE SEGMENT CAN KE DESIGNATED

250 GOTO 440

260 FOKE Divt (REM STORE A EIT MAF OF W/T OUTFUT FOR GATE TIME
270 GOSUER $20

280 NEXT In

290 FRINT"END" (REM SIGNIFIES END OF GATE TIME

300 I=0:1T=0 1A=Q

310 FOR D=25000 TO 25100 (REM EXAMINE EIT MAF

320 IF PEEKCIN =0 THEN GOTO S60

330 A=0

340 NEXT I

350 REM T= TOTAL FULSES DURING GATE TIME

3460 REM AT THIS FOINT BRANCH TO OTHER FROGRAMS BASED UFON
3720 REM THE VALUE OF T, IF T=2 THEN GOTO AFFLICATION FROGRAM #2
380 FRINT"EBRANCH TO AFFLICATION FROGRAM "3T

390 GOTO 1920 (REM RETURN TO BEGINNING

400 REM

410 REM

420 REM READ INFUT TWICE AND VERIFY THAT IT IS TRUE

430 REM IF TRUE THEN MEMORY EIT IS A O. IF NOT TRUE THEN M=l
440 H=INF(3)

450 GOSUR 20

460 H1=IMF (X)) (IF H<EHL THEN GOTO 270

470 IF H=Y THEN M=0 ELSE #M=1

480 GOTO 2690

A90 REM

500 REM

510 REM READ SAMFLE DELAY -—-- 10 SEC. GATE TIME

B520 FOR W=1 TO 20! NEXT W {RETURN

530 REM

G40 REM

590 REM INCREMENT FULSE TOTAL AT 1 TO O TRANSITIONS OF RIT MAF
560 1F A=0 THEN A=A+1 (T=T4i

S70 GOTO 340

READY

42  July 1980 © BYTE Publications Inc

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. I 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, s=p»



ﬁ
-
i |!£ |

|
|
i
i
gdganieed dg 1
g = i !
i i ---lﬂ‘if"l.l
" g EIRE R

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-
tion picture, generated on your
television set or monitor in 8 colors!

i |
3
. f

sound, user programmability
and expandability at $599.

A buill-in, dual-track cassette tape
deck with 15600 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 you wantto go beyond
APF’s library of educational, hcme-
and-personal management or
entertainment programs. .. when
you wantto create your own pro-
grams...you can. The Imagination
Machine is programmablein
BASIC and 6800 machine lan-
guage. The Imagination Machine

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.

" F—electronics inc.

“YOUR LIFE WILL NEVER BE THE SAME.’
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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 LPis the newest line-powered star. Just announced. it offers compatibility with Bell 202-series
modems at a fraction ofthe cost. power consumption and space requirement of earlier units. [t is FCC-certitied
for direct connection to the dial-up telephone network: three snap-in plugscomplete such a connection in
seconds. All operatingspower is drawn direclly 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, halt-duplex, over two-wire DDD circuits. The 202 LP follows the act originated by. . ..

The 103 LP announced by UDS in January. 1980. It's Bell 103 compatible, features 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 opergtes in the
“originate only” mode.

Contact UDS tor details about either of these currenfly available line-powered modems.
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exciting modem show!

’ @ Umversal Data System m
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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 typify 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 Oftice, or contgct Universal Data Systems, 5000 Bradfo:rd Drive, Huntsville, AL 35805. Phone
205/837-8100.

Universal Data Systems

> Meambe
DISTRICT OFFICES: Summit, NJ, 201/522-0025 - Blue Bell, PA, 215/643-2336 - Atlanta, 404/952-3463 ISCMAr
Chicago,312/441-7450+ Dallas, 214/385-0426 - Santa Ana, 714/972-4619 - Sunnyvale, 408/738-0433

Circle 27 on Inquiry card. Craated 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 QOaks, 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
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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
to hobbyists,

was encouraging

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 Ils 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¢/o0
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 | 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,

July 1980 © BYTE Publications Inc 47



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
tums 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

“i —emewt

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

48  July 1980 © BYTE Publications Inc

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 Il 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.

The IXPMIED charncters cas alse be
rinvted din these AFSITIORAL COLORS.

BLUE VIOLET
AGUA

YELLOW
PINK



If you can type,you
can handle

your accounting,
word processing
and much more
onISC’s 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'llwant 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 wantto 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 domesfic price. Unretouched pholo of screen. CP/M s aregisteredirademark of OlgitalResearch Corp

OEM Quantity Discounts are available to Qualitied 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, A2: 602/994- 5400, AR: (TX) 214/661-9633, CA: Ahambra 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, Talahassee 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, A: (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: (N0.) 201/224-6911, (S0.)
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, OM: 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, BELGIUM: Brussels 02-242-36-04, DENMARK: 02-913255, FRANCE: Ruell Makmaison 749-47-65, Paris 33-1-306-4606. GREECE: Athens
642-1368, ITALY: Milano 02600733. THE NETHERLANDS: Poeldij 01749-47640. Amsterdam 020-360904, SPAIN: Barcelona 204-17-43, SWEDEN: Valingby 08-380-370, SWITZERLAND: Mutschelien
057-546-55, UNITED KINGDOM: Bournemouth 0201671181, WEST GERMANY: Koblenz 01149-31025/6, AUSTRALIA & NEW ZEALAND: Auckland 87%- 70, 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, Oltawa 613/224-1391, Toronto 416/787- 1206, Vancouver 604684-8625, 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: (Taipet) 02 7022156. MIDDLE EAST:(GA) 404/581-0243, EGYPT: 809933, ISRAEL: Ramat Gan 03725749,

KUWAIT: Kuwait 438-18011/2, LEBANON: Berut 221731/260110, SAUDI ARAB IA: Jeddah 27790, Riyadh 25083-39732.

For sales and service in other countnes contact 1ISC headquarter sin Norcross, GA., US.A,

Intelligent Systems Corp:

Intecolor Drive (] 225 Technology Park/Atlanta [J Norcross, GA 30092 Teiephone 404/449-5961 OTWX 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

E—
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Photo 1: The Apple Ill, 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 Il will
sell in the premium price range of $4500 to $8000, which in-
cludes a complete software and hardware system with
peripherals. Reportedly FORTRAN will be available for the unit
later in the year. Although the Apple IlI 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 lI-emulation mode is included to
enable Apple Il software to run on the Apple Il
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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 Il 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 II, 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,
5V-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.
[t 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 Il 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 11I'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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A PROFESSIONAL
MICROCOMPUTER

The NOBUS-Z hos oll the hordwore feotures you want in o personol
system, ond the power to hondle professionol opplicotions.
4 MHz 280A CPU ¢ 64K 200ns Moin Memory ¢ 6K 300ns Video
Memory * 8dnch Duol Density Floppy Drives ¢ Color Video Text
ond Grophics * Sound Generotor  2-Seriol Ports * 2- Porollel Ports
4 - Counter/Timers ® CP/M" 2 Operoting System
Order o NOBUS-Z from your locol Computer Deoler or write to EXO
Electronics for complete Informotion. OEM inquiries welcome.
®Cp/M 15 o registered rrodemark of Digital Reseorch. Inc. ‘d

= 9 ™ EXO CIRCLE 000 ON THE INQUIRY CARD
. 5 ' ELECTRONICS
e & =" COMPANY
P.O. DOX 3571. CULVER CITY. CALIFORNIA 90230 - (213) 390-6527
TELEX: 181149 WESTLSA "ATT: EXO"
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WHY CUT?
WHY STRIP?
WHYNOT...
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® AWG 30 Wire

® 025" Square Posts

® Daisy Chain or Point To Point

® No Stripping or Slitting Required

e 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
| PARTNO. |

~
“GN3d Lvd

—

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

OK Machine & Tool
Corporation

3455 Conner St., Bronx,N.Y. 10475 U.S.A.
Tel.(212) 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 I1] 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 Il 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 17O (input/output) port for a letter-quality
printer, modem, etc. The Apple I1I also features an event
timer and a battery-driven clock calendar.

Can Apple II peripheral cards be used in the Apple 1117
First a word about the design of the new peripheral cards.
In order to meet Federal Communications Commission
(FCC) RFI emission guidelines, new Apple Il 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 Il 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 5%-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 IllI'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
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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 54" drives which boast
over 300,000 bytes of dISk storage. A full
32K of dynamic RAM - easily expandable to
B4K. 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.

* Regestered tragemark of Dintal 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.

5. INTERTEC DATA SYSEMS SUPEBRAIN.

Whether your application is smali
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.

] E INTE?TEC
SYJ EMS

2300 Broad River Rd. Columbia. SC 29210
803) 796-8100 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 11
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 (Sophisticatedk

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 II1.) 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 IlI'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 11

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 II1. 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
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Photo 4: Back view of the Apple I, 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 RC A-
type video-out connector (for black and white only); an external
speaker jack; and an RS-232C serial I/O (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 111, 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 III complements the Apple II, but the
Apple Il 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 Il 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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PO. Box 28810 - Dallas, Texas 75228 - 214-271-4667 + Telex 6829016

compuTter neebns an
SDSYSTems 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/0 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 1/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.

Versafioppy 1/l1 —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 ta program 2708/2716/2732 proms.

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

NOW YOU CAN SAVE 325 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

ANCRONA JADE COMPUTER

; PRODUCTS

Culver Clty CA - 2136414064 Hawthorne CA - 800-421-5500

COMPUTER CITY

Charlestown MA - 800-343-6652 MINI MICRO MART

or 617-242-3350 Syracuse NY - 3154224467

THE COMPUTER MART PRIORITY ONE

Waltham MA - 617-899-4540 Sepulveda CA » 800-423-5633 or

COMPUTER PRODUCTS S

STORES S-100

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 a-3 (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

T

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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Launch Yourself...
. . . 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 ot of good ideas . . . ideas you may have wanted to develop a bit

further just to see where they would take you. But usually, something always
seemed to get in the way. Maybe it was a lack of resources or opportunity. Or per-

“Land of
Opportunity

haps someone told you “There just isn't enough time to try that idea right now.” poster
But those good ideas are still there, waiting . . . waiting . . . waiting for a chance to 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,
and by providing them with the resources and a receptive environment, that " Brighten
they will come up with the ideas that shape the future of information process- up your
ing. That philosophy has made National CSS the place for DP professionals future with
. . . aplace where you can dare to be different and come out a hero. our colorful
Sure, you may not be looking for a new jobrightnow, but . . . maybe 20" x 28" poster.
not today, maybe not tomorrow, but someday you're going to have another Ygzgrs free
one of those good ideas, and when that happens, we hope you'll remem- SpEIEETES
ber the name National CSS . . . it could launch your career in a bright, new
direction.

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

Name: Address: INATIO11d]l U

_ ) Mailto: National CSS, Inc.
City: State: Zip: Dept. ADC 05074, P.O. Box 209,
National CSS is an equal opportunity employer. West Haven, CT 06516




MORE THAN EVER IN THE MICRO-

N EED ED COMPUTER INDUSTRY.

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
shortof the 1200 needed. It is estimated that the nationwide shortage of consuitants 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:
¢ New Generation of Systems Houses ¢ The SBC Marketplace o
Marketing Strategies e 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 ¢ Product
Pricing ® The Selling Cycle » Handling the 12 Most Frequent Objec-
tions Raised by Prospects » Financing for the Customer * Leasing
$36 No. 10 * Questions You Will Have to Answer Before the Prospect Buys o
A Producing the System e Installation, Accaptance, Collection *
Documentation ¢ Solutions to the Service Problem e Protecting Your Product » Should You Start
Now? ¢ How to Write a Good Business Plan *  Raising Capital

HOWTO 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:

* Established consulting markets « Howtogetstarted ¢ Itemized
start-up costs ® Are you qualified? ® Beginning on a part-time basis
* The Marketing Kit « Shouid you advertise? s Five marketing tips
ESSEX PUBLISHING e Getting free publicity » How much to charge*When do you need a
contract? e Sample proposals ¢ Which jobs should be declined *
$28. No. 16 Future markets * The way toreal big money ¢ Avoiding the legal
pitfalls * How consultants' associations can heip you ® 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

FRAEE-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 ¢ you can do it full time or part time ¢ 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: ¢ direct to industries ¢ through
consulting firms e through manufacturers of computer hardware
¢ in book form ¢ mail order e 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

$30. No. 32 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 liabllity, techniques for obtaining free computer time
and hints on how to run a free-lance software business while holding a full-time job.

FREE-LANCE
SOFTWARE
MARKETING

by

BLRORITES

REKN PUKLICATIONS

[ o ——— i S o — ———— ——— — — — — —

ESSEX PUBLISHING CO. Dept. 2 7~ N
285 Bloomfield Avenue ¢ Caldwell, N.J. 07006 E

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 0 NO. 32 O Check enclosed O Credit card
Name

Address

City State Zip

Card # Exp

For immediate shipment on credit card orders call (201) 783-6340 between 9 and 5 Eastern time.

58 July 1980 © BYTE Publications Inc

Circie 35 on inquiry card.

e e e——————

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 [ 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. =g
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 $17500!

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 IO totally compatible with CP/M file structure

@Special version available for Z80 + 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

Y tells all about PASCAL/M's implementation. Need more background? Jensen and
Wirth’s definitive book on PASCAL is $7.90. You may never go back to BASIC

SORCIY

R

ow to order: PASCAL/M requires 56K of RAM and
one floppy disk; 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® , VISAY ,
personal checks (allow time to clear), and certified
checks. Californians add sales tax. Add $10 outside
USA.

3
/M is a trademark of Digital Research
PASCALM™ is a trademark of Sorcim

2273 CALLE DE LUNN
. SANTA CLARN,, CAUFORNIN 95050

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
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 wh|ch 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.

\A|
" Mountain Hardware, Inc.

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

*Apple Il is a trademark of Apple Computer, Inc.
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Circle 37 on inquiry card.

There are a number of
ways for the computer to
recognize and store values
for specific edge patterns.
s ————... 1

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.

Othello 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, | 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, ==



APPLE -

LSI-11 o

Wit the Car

S-100 BUS ¢

TRS-80
MODEL 1 o
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
is only $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 Computers, Inc.
**Trademark of Radio Shack, a Tandy Co.

Corvus CONSTELLATION photo courtesy Science Graphics, Tt Ariz.

2029 O'Toole Avenue

CORVUS SYSTEMS, Inc. | San Jose, California 95131
A 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 onone 54"
diskette. Experiment withoursample
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 -e.eeeeoeeeeee $40.95

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 «--we..... $19,95

Programs furnished on 5%" diskettes. Written
user instructions included. Required-Apple I1*
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%.

*Appie 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 onthe 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 mult-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
with a 5 MHz processor, 64K bytes of RAM, and
/00K bytes of mini disk storage. All for $3,/85.

“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 tolarge 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. 11787 Dealer inquiries invited.

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

MULTIVISION
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W“‘ Pascal ﬂ M
SUPER-MICRO™

Executes Pascal 13x faster than an L SI-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 avatlable for delivery.

“Trademyk Western Digust Corp

SYSTEM X9020

(CPU Manual $19.95)

;

54195 c.crron

SYSTEM FEATURES (partisl Hat)
Pascal MICROENGINE'* X8000
= 16 bit P-code CPU
= BAK bytes RAM/Full DMA
= Floppy disk cantroller (SS or DS)
» Floating pointhardware (IEEE standard)
* 5 wilh
® 2seral 2 paralel ports
o Pascal compiler .text editor's. ke manager,
CPU & memary diagnostics. symbolic Pascal debugger,
bnker, utitities and more.

Floppy Diak Drives {2)

* 1M combived memory

= Double density, single sided
® Standard 8" diskettes

* gmstracktotrack

64

SYSTEM X9023

%5095*

SYSTEM FEATURES
(same as above)

S SUPER-MICRO™ ="
= Gystem WORD =,
= PROCESSOR. .. “=
< is availablel=:

Fary/y AR

MODEL X-920
DISPLAY/EDIT TERMINAL

X-920 FEATURES (partisl ist) (Manual $10)

& Micfopracessorcontrolied

= Seria]l RS232C and 20 ma currentlaop

& 0 baud rates—751013.200

o 24hnes x BO characters

© 12 x 10character resoiution

= Dual intensity display

= Programmabie reverse video & underiine

® 14 key numeric pad with decimal

= 8 special lunchon keys

* Beditfunction keys

# 2block iransmisswon keys

= Black, protect & seli-test modes

* B0 storable tabbing

© Insert/delete characler and line

o Addressable cursor

* Ahostol other leatures, including Cursor controls and remote
commands such as: clear o nulls, spaces. end ol line, end ol
screen: set b, Jow, zerointensity: set bink. efc

*LIMITED TIME cash price. 0% DOWN guarantees
priarity. Master Charge & VISA cards accepted

Prices: X39000 CPU $2995. Manuai $19.95. X-920 CRY $995.
Manual $10. Perkin-Eimer "Bantam* CRT $799. X-800 disk
drive $§495. Hardware F.O.B. Chicaga. Manuais postpaid
Custom systerms are aiso available. We servicewhatwe
sell. Written hardware warranty. Natwonwide service
contracts. Custom software. We provide expert technical
support

(312) ga4-3183

COMPUTEX

Microcamputer Systems
“The Computer Experta™
5770 Drexel, Chicago. IL 60837
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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. Asquareoff theboard 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
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260

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

IF B(I) <> 0 THEN 250
FOR] =0TO7
K=1+0(

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

IF B(K) = 2 THEN 160
IF B(K) <> 1 THEN 230
K=K-0(0

IF K = I THEN 230

N =N+ I: F(N) = K
GOTO 180

NEXT ]

IF N > 0 THEN 260
PRINT “"NO MOVE POSSIBLE.”: STOP

(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 atime 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
per month display per-
formance on par with sys-
tems costing twice to
three times as much.

Socall (213) 889-9340
for your nearest autho- - s
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
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B(10)=8  B(11)=0 B(12)=0 B(13)=0 B(14)=0 B(15=0 B(16)=0
B(0)=9 B(1)=9 B(2=9 B(3)=9 B(4=9 B(5=9 B(6)=

BO7)=9 B(98)=9  B(99)=9
B(87)=0 B(88)=0 B(89)=9
B(77)=0 78)=0  B(79)=9
B(67)=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) = 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 0 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,
0O(2)=10, 0O(3)=11, O@4)=-1,

O(5)=-9, 0O(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-
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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 ¢ 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
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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 ¢ 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 | 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 o-8 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
Othello 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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Books as an Antidote
to the CAI Blues, or

Take a Publisher to Lunch

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

Tom Dwyer
Project Solo
University of Pittsburgh
Pittsburgh PA 15260

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

available for edu- answer to these questions,
cational use in the it is important to
home. define—or at least
clarify—a few terms. In
A second common—Dbut ~ 1: The Pascal Micr:oengi)?e is ‘shoym here in a system educ;,tional circles, the
somewhat less op- Eludes two Shugar‘t 8-inch disk drives in an Integrand cabinet . . 4 software and
.. an oroc 1Q120 terminal. The computer uses a 16-bit processor ¢
timistic—statement about chip and it executes p-code directly through the use of three ~COUTS€WAre I€Ier te
the future of educa- pge 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: men , a 24-bit parallel port, and two RS-232C serial interfaces.  instruction. The bad news
The rtware 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
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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
materiaglize was lack of vendor
support. The wmanufacturer,
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 learmers 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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of ADEC LA120?
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baud operation with a DS120 Terminal Controller.
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printing and versatile performance features of the DECwriter® lll
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entire networks of terminals have been
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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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rlearning. 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 CAl
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

ARTIFICIAL
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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

“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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l; 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

Disk Memory
Power Supplies

WINCHESTER FIXED DISK
SHUGART - CENTURY - MICROPOLIS are just a few drives powered by this new
universal model. Powers (1) Winchester drive plus controller circuitry.

Power-0One, a leading
supplier to the Disk Drive
Industry, now offersa
complete line of power
supplies for FLOPPY DISK
and new WINCHESTER
FIXED DISK applications.

Call or write for our
New Catalog.

1st Output 2nd OQutput

3rd Output model | Price1-9) |

| +5V@9A

—-5Vor —-12V@ BA

+24V @ .7A/4.5APK

PB4 | 512000

FLOPPY DISK - 5% MEDIA
BASF - SHUGART - PERTEC - SIEMENS plus all other popular 5v4" media drives.

15t Qutput

2nd Output

Model Price(1-9) |

+5V@ 5A/.7A PK

+12V @ 9A/1.8BA PK

CP340 S 44.95

+5V@ 2A +12V @ 4A

CP323 S 74.95

CP323 powers up to(4)drivessimultaneously.

FLOPPY DISK - 8" MEDIA
SHUGART - PERSCI - CDC - WANGCO plus many other single and multiple drive

applications.
15t Output 2nd Output 3rd Output Model [price(1-9)
+5V @ 1A —5V & 5A +28V @ 1.5A/1.7APK | CP205 5 69.95
+ 5V @ 2.5A —EV @ 5A +20V @ 3A/3.0A PK_ | CP206 5 91.95
+5V @ 3A 5V @ A +20V@ SA/GAPK | CP162 $120.00
+5V@ 1.7A/2.2APK | -5V @.15A/.2APK | +24V@ 2A/SAPK | CP272A | S 91.95
|+ 5V 2A +12V @ .4A [ —12ve.aa HTAA-16W | 5 49.95 |

HTAA-16W powers Persci controller.

M CP272A powers Persci Drives (includes unregulated 7 - 10V @ 1.2A/10A PK).

CPOUIEr-DNE o-. rover sureves

Power One Drive « Camarillo, CA 93010 « (805) 484-2806 « TWX 910-336-1297
Eastern Regional Headquarters « (518) 398-9200
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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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'NEW! CP/M HANDBOOK
MAKES CP/M EASY AS ABC

CP/M-the industry standard in operating
systems: nowSybexmakes it easy as ABC
with a new step-by-step guide: THE CP/M®
HANDBOOK (with MP/Mtm),

Gain a clearunderstanding of CP/M's
basic operation, learnhow to use the editor
and assembler, then explore all versions of
CP/M, including CDOS and multi-user MP/M.

Numerous sample programs, practical
operating hints and handy reference tables
make the CP/M HANDBOOK a must for
anyone-from beginner to experienced
programmer.

For sophisticated editing or simple
copying, the new CP/MHANDBOOK gives
you a hand-and makes CP/M easy as ABC.

By Rodnay Zaks, 250 pp., Ref. C300, 513.95
CP/M® and MP/M'™ are frademarks of Digital Research
Circle 56 on inquiry card.

Dept. B7
2344 Sixth St.
Berkeley, CA.
94710

AVAILABLE AT BOOKSTORES I City
AND COMPUTER SHOPS
EVERYWHERE

TO ORDER:

By Phone: (415) 848-8233, Visa, MC. Am Ex

By Mail: Indicate quantity. Prepayment required

Shipping: $1.50 per book (UPS) or 75¢ (4th Class)
Tax: In California please add tax

Company
Address._

Signature

I Card number _
I Expiration date

I_MAIL TO: SYBEX 2344 Sixth St., Berkeley, CA 94710
Send me ___ copy(s) of The CP/M Handbook @ $13.95 I
Name._

Amount enclosed
I Charge my [ Visa

State Zip._
J UPS {J 4thclass

1 Master Charge

I 0 Send me your free catalog
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Fhould 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-
stonal 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 riot be published.

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.

D Anti-Static I C

Protect your computer and accessories.

¢ 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 St

* 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
are in use in every state and in more than 50
countries. We know what it takes! B

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
$7.95to $11.95

PLUS POSTAGE AND
HANDLING

VISA-MasterCharge

ADDS DATAPOINT
COVER CRAFT AL:[[‘_6|§ DECISION DATA
DUST COVERS %%, DIOTAL
ARE AVA[LABLE :ggL%ZSONJACOSSON g;:‘éAVBVTE
FOR MOST MODELS  Ala®, HasELTRE o
BASIC FOUR EAT!
MADE BY THESE BEEHVE HEWLETT-P ACKARD
MANUFACTURERS:  SERoncs L
Egmppw& o INOUSTRIAL MICRO SYSTEMS
(OTHERDESIGNS ARE  SOMPUCOLS INEOr o
CUSTOM MADE)  GATA GENERAL INTEGRAL DATA

INTERTEC QUME
LEAR—SIEGLER RADIO SHACK
LEEDEX SANYO
MICROMATION SPERRY-UNIVAC
MICROTEK wTP
MICROTERM SOROC
MICROPOLIS TEKTRONIX

NEC TELETYPE
NORTHSTAR TELEVIOEO

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)

[0 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

O 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.

0 PASCAL COMPILER. Optimized native code for VAX11/780, PDP-11,
LSI-11, Z80, 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,
CPIM. From $750.

Idris is a trademark of Whitesmiths Ltd. VMS. RASX-11. RT-11, RSTS/E. VAX,
UNIX is a trademark of 8ell Laboratories. PDP-11. LSI-11 are trademarks of Digital
CPIM is a trademark of Digital Research Co. Equipment Corporation.

Whitesmiths, Ltd.
Software for grownups.

(212) 799-1200

PO.B. 1132 Ansonia Station, New York, N.Y. 10023



Educsition 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 CAL...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
CAIl 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 scon 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 Kou 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 forconnecting
optional outside siren and
back-up battery {(not
included); entry delay time
control and sensitity control
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The Guardex 8000 Alarm System is walnut grained and dis-
guised to look like a small stereo speaker (6%’ X 9% x 8")
and weighs less than 6%z 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
betore 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 ?ive you total protec-
tion from a burglar and possible power tailure, 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.l. 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. (Connectlng 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 forzourself! It will protect
every window and door from break-in. If you are not completely
satisfied, return the alarm within 30 days for a complete refund.
To order your Guardex 8000 alarm, CALL TOLL 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.)

It you require more information,
WA e
VISA®

call during California business

hours, Monday - Friday)

CALLTOLL FREE Californiaresidents:
(800) 423-5499 (213) 889-1414 collect.
GUARDIAN
s ELECTRONICS, INC.

31133 Via Colinas, Dept. WW Westlake Vlllage, Calif. 91361

Dealer Inquiries Invited
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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 CAl. 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 CAl 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! Howd All That
Stuft get In There?)

A sophisticated, self-indexing filing system—
flexible, infinitely useful and easy to use,
that adapts to your needs.

WHAT SIT comes ready to run on your Apple, NorthStar, or
CP/M computer. See your dealer. . .or write or call:

HARDHAT
éo twarg

P.O. Box 14815 » San Francisco, CA 94114 * Tel: (415) 621-2106
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being heard. The question remains
whether microcomputers will indeed
make CAl 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, CALI 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 of 33, 66, or 54 megabytes or floppy-disc-size drives hokding 20 and 34 megabytes. So it's easy to
move wp in capacity, or reduce package size, without changing important system elements or performance.

B fast, Unear Voice Coil Positioning B DC Po  er required only!
B 10 ms track-to-track positioning W Simple, parallel Interface
B Fully servoed head positioning B Optional SMD Interface
B Dedicated sewvo tracks

B 50 ms Average Pasitioning time
B 90 ms Maximum Positioning Tme
B 6.4 ms Average Latency

THE PRIAM LIN EUP
Mode!/Disc Size Weight Price
DISKOS 3350 14" 33MJyles 7'x 17 x 20" 33 Ibs. $2995
DISKOS 6650 (14" 66 Mbyles T'x 7' x20" 33 Ibs. $3749
DISKOS 15450 (14" 154 Mbytes 7' x 7' x 20" 33 bs $4695
DISKOS 2050] 8" 20 Mbytes 462" x 8.55" x 14.25" 20lIbs $2995
DISKOS 3450 8" 34 Mbytes 462" x 8.55" x 14.25" 201bs $3745
DISKOS 570 53 MJytes ﬂowy size (low] (tow)
DISKOS 1070 Mbyte floppy-size (low] (low)

10.6
Al PRIAM DISKOS Drives havea Transfe; Rate of 1.03 Mbytes/Sec.
Optiona SMD intertace available for $150.

SIRIUS SYTEMS ofter cases and enclosures for all PRIAM Hard Disk Drives. Al 14" Winchester
Drives will mount in our 14" Standard Case. The 8" Winchesters have two alternatives: a sngle
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 dumng operation. Al WINCHESTER DRIVE Cases are Warranted fora full
year and come in our standard blue-black color scheme. Consutt us for current availability and
pricing.

Remex RFD 4000/8001
8" Floppy Disc Drives
Double sided....
Double density!!

*549%

RFD 4001, $569.95
Offers quality and features found in drives costing much
more! M Single or Double Density @ Double-Sided Drive ® Door Lack INCLUDED
W Write-Protect INCLUDED m 180 Day Warranty B Compatible with Shugart
850/851 W Low Power Operation ensures LONGER LIFE!! ® Model RFD 4001 offers
Data and Sector Separator
RFD 400074001 TechricalManual . .. .. . . .6.95
Connector Set #3 (AC, DC, Card Edge) ..10.95 RFD 4000C/BCabinet {for use with
Connector Set #4 (ACandDC) .......... 2.95 PowerModules)........ ........... 2

Remex 10008. . . If you've been looking

for a less expensive floppy disc drive,

g'x't tlm.tt wanting to sacrifice quality —
sis it

$4199%

Yougetboth inthe Remex 10008! Foronly $419.95 look

at what you get: @ 8" Floppy Drive B Single or Double Density
B Hardor Soft Sectoring B Media Protection Feature B Single Density
Data Separator . 180 Day Factory Warranty

Door Lock Option . , ... $19.95 erte Protect Option |
Interface Adapter Connector Set #1
(REMEX-to-Shugart) . . $14.95 (AC, DC, & Card Edge). .

..$19.95 RFD 10008 Technical Manual .$5.95
RFD 10008 CASE gfor use
.$10.95 (\Mth Power Modules) $29.95

SIRIUS 8" DISK
POWER MODULES

TheSingleand Dual Drive Power Modules are

dard 180 day WARRANTY slhe 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).

power for one (the Single Drive Power Mod- Dual Dri

ule) or two (the Dual Drive Power Module—- ualiinve

E}h(;oP[))%Mme poa”ek,-[g"ee R&E 4?00&0r PowerModule (DDPM) ........ $139.95
s) 8" Floppy Disk Drives. Many features A :

are included ﬁ)r safe and refiable operation Single Drive

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 versatiity and Pedormance 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 tiack-to-track access time

B Auto-eject

B 180 day WARRANTY

B Exceptional speed stability — 2%

[ ] S/yle density (FM) or double density (MFM/

[ ] uma hi 'gh reliability

B 2 year Power Supply Warran

B Mixany orall 80+ Senies on the same cable!

B Includes 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 §
more tracks than the Radio Shack model, it cost
$140 less! Formatted data storage is 102K/20K
bytes singie/double density.

SIRIUSB0+1 ... ........ .. ... $359.95

The SIRIUS B80+2 is a dual sided, 70track (35
per side). hlghlg versatile Floppy Disk wnit. It
appears tothe 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 mar be recon-
figured for other computer systems! (The 80+2
operates as Drive O 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.

SIRIUS80+2 .

The SIRIUS 8043 is a single sided, 80 track,
“Quad" density Floppy Disk unit. Offering 2V3
times the storage of a Standard Radio Shack
drive, the B0+ 3 greatly reduces the need for
diskettes correspondingly. Additionally,
because of the increased storage and faster
track-to-track access time, the 80+3 alows tre-
mendously increased throughput for disk based
rograms!!! The 80+3 INCLUDES SIRIUS's
RAKS-PATCH on Diskette. Formatted data
storage is 204K/40KB bytes single/double
density.

SIRIUSBO+3 .. .............. $489.95

The SIRIUS 80+4 Flopog Disk add-on is a
double sided, 160 track (80 per side), 5%"

monster! The utimate in state-of-the-art 5%"

Floppy Disk technology, to 80+4 is seen by the
TRS-80+ as two single sided disk drives, each
with B0 tracks. Thus, in terms of capacity one
B80+4 s equivalent to 424 standard Radio Shack
diives — a savings of over 73% (not to mention
dlskenes"? {With a double density converter,
the available memory is huge!) The 80+4 is
similar to the 80+2 in that itarrives configured
as Drive 0 and any of the other three addresses
{with the standard Radio Shack Cabie} or as any
of four drives (with the SS Standard Cable). The
B80+4 INCLUDES TRAKS-PATCH on Diskette,
(The plug board is also included.) Formatied
data storage is 408K single density or 816K

bytes double density.
SIRIUSBO+4 ................ $624.95

All 80+ Series Floppy Disk add-ons operatea 5
miliseconds track-to-track access time (eight
times faster than the SA 400* but are Expansion
Interface Limited to 12 milli-seconds for the
TRS-80+.

*TRS-80(©) Tandy Corp.

MPI151/52...

A Great Reliable Mini-Drive!

B Fast! Sms track to track access

B Exclusive Pulley-8and Design

B Unique DoorlE jector Mechanism

W Reliable 1V2% Speed Stability

W Single/Double Density Operation

W /ndustry/ ANS! Standard Interface
MPI 51

(Single Head, 40 tracks, 120K/240K

bytes Single/Double Density**)
MPI 52

Dual Head, 70 tracks, (35/side).
18.8K/437.5K Single/Double Den

Sity=+

MPI191/92 .. _NEW

STATE-OF-THE-ART

DISK DRIVE!

MPI 91
Single Head, 80 tracks, 240K/480K

..... $259.95

] oo o S e reerm ~.$349.95

7528 Oak Ridge Highway
Knoxvile, Tennessee 37921

& Handlin,

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 Tennesseeresidents add 6% Sales
Tax # VOLUME DISCOUNTS AVAILABLE

mg e/Double Density=*) ......... $389.95
e ssomsone

R T T
Introducing the
Versatile, Low-Cost

OMEGA Series
Controller

As new technological advances bring down the
cost of fast, refiabie mass data storage. the need
for an inexpensive. versatile controller have be-
come Sqrealer 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"), four5%" FlopoEDISksDnves
and/or up to eight 8" Floppy Disk Drives may be
in use at one time. Host systems interfacing
is accomplished via a paraliel or a serial inter-
face. With the additon of a Personality module,
the OMEGA Series Controller Module is directly
compatible with many popular com-
guter 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:
B Control of up to t elve Floppy Disk Drives
(eigh[ 8" andior four 5%")
® &' andlor 5V Disk Drive Utilization
® Single (FM) or Double (MFM) density dala
storage
o Hard or Soft sectored disketie usage
® Utilzalion of Ouad density (96 tpi) 8 or
5" Disk Drive
m Control 0f y o four WINCHESTER type
PRIAM DISKOS Disk Drives
® 8" or 14" may intermix on the same cable
o Accommodates 8" andlor 14" drives of
5.3Mbyles lo 154Mbytes
® Ultra-Fast data transfers
B Extremely flexible host-controlier interfacing

SPECIFIC SOFTWARE

FEATURES INCLUDE:

B Dynamic format modifications via command
words

B Extremely fiexible format acceptance for un-
usual data storage formats

B Easuy interfaces to slandard operatng SYyS-
tems (TRS-DOS*, CP/M

B Operates in elther get/put sector mode or
data string mode

B Performance parameters may be _chanaed by
EPROM replacement or Dynaminic Repro-
gramming

Dedicated systems cards are also available on a
Imited basis for the STD-BUS and the S 100.
These cards feature shared memoty also (again,
sottware selectable) in addition to the regular
OMEGA Series Controller Module features. Con-
sult SIRIUS SYTEMS for current price and
availability for the entire fine of OMEGA Series
Memory Unlts 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 CAl
(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 CAIL. 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

OXFORD

UNIVERSITY PRESS
200 Madison Ave., NY,, N.Y. 10016

but far-reaching changes. Goodbye Gutenberg, companion to
the forthcoming PBS series of the same name, tells the story
of this revolution that touches all our lives.

¥ ANTHONY SMITH

THE NEWSPAPER
REVOLUTION
OF THE 1980s

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




You can have
itall. ...

Z-8000

UNIX for Z-8000
Available soon

Z-80

With a

Quasar Computer System

QDP — 100 °

Z-80 Computer

® Z2-80 4 Mhz CPU
® 64 K Memory
* Two 8" Double Sided
Double Density Floppies
® Smart CRT Terminal
® Four Ports - 2 Serial - 2 Parallel
® Disk Controller - Double Sided
Double Density - up to 4 M.B.
® Monitor in Prom
* CP/M 2.2 DOS
¢ S-100 (I-EEE) Motherboard

" Real Time Clock %4995

¢ Upgradable to QDP-8100

-80 Emulator -
to run Z2-80

it
QUASAR DATA PRODUCTS \\\\\\\\%/////{%;

===

ows Z-8000
080 Programs Q DP-81 00

Z2-8000 Computer

e 7-8000 4 Mhz CPU I-EEE-100
* 64 K Memory
* Two 8" Double Sided
Double Density Floppies
® Smart CRT Terminal
® Three Ports - 2 Serial - 1 Parallel
e Disk Controller - Double Sided
Double Density - up to 4 M.B.
* CP/M 2.2 DOS
e 7-80 Software Emulator
¢ I.EEE 100 Motherboard

* Basic Language Included §
e 7-8000 Pascal Available 6395

UnixT™ - Bell Lab CP/MTM - Digital Research

Checks. money orders accepted

G e | Add $2.50 freight charges on orders under 10 Ibs. Over 10 Ibs. F.D.B. Cleveland "]
e QUASAR DATA PRODUCTS

25151 Mitchell Dr., No.Olmsted, Ohio 44070 (216)779-9387

Circle 61 on inquiry card.

BYTE july 1980 91



standard programming languages and
input/output (I/0O) 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 CAl 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
CAIl for microcomputers. So some
progress is being made. (Readers in-
terested in Pipeline may contact
CONDUIT, POB 338, lowa 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 CAI

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 rrom Orange Micro

O

IMPACT PRINTER

s T
| S

369900

AXIOM

“The base 2 outperforms every printer in its

price range. Do a comparison and see for

yourself...”

* GRAPHICS = 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
vertjcal 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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CENTRONICS
779 witractors

COMPRINT
912 Parallel
912 Serial

TELEVIDEO CRT’S
PRICES SLASHED!

912B $699°0°*

912C $ CALL

920C $ CALL
*While they last

OKIDATA
Printer
wltractors

PAPER TIGER
wlo graphics
wlgraphics

QUME
Letter Quality
witractors

toLL Free (800) 854-8275 &

CALIF. ONLY (714) 630-3322

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 SO
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 efse 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 our markegingconcepts as well as our products and we
are going to be making another majorchange in the market. We are going to offer our programsin 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.1824.95 Vol.l1$24.95 vol. lll Vol. IV Vol.V vol. vill Vol. IX Vol. X
Business & Ammals Four  Binomial Beam $39.95 $9.95 $9.95 $19.95 $19.95 $69.95
Personal Astropaut Chi-Sq. Conv. Bllling Bingo Andy Cap 1040-Tax Auto Intro.
Bookkeeping  Bagel Coeft. Fijter Inventory Bonds Baseball Cypher A/R
Programs Bio Cycle Confidence 1 Fit Payroll Bull Compare Balance Hurrtrac AP

Cannons Contfidence 2 Integration 1 Risk Enterprise Contid 10 (1o B Mer Inv
Bond Checkers Correlations Integration 2 Schedule 2 Football Descrip Checkbook Lorana Check
Building Craps Curve Intensity Shipping Funds 1 Difter . ap Assets
Compound Dogtight Ditterences Lola Stocks Funds 2 Engine Instol 78 Navigate Payroll
Cyclic Golf Dual Plot Macro Switch Go-Moku Fourier Omega Bal Sh
Decision 1 Judy Exp-Distri Max. Min. Jack Horse Deprec 2 Patterns P/L
Decision 2 Line Up LeastSquares Navaid vol. Vi Life Integers Radar Year End
Depreciation  Pon Paired Optical $49.95 Loans. Logic APPENDIXC RDF Data Base
Etticient 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/‘ Popul Probal =
Interest Teach Me Regression Rand 2 Inventory Profits Quadrac Available on TRS-80 Level Il — 16K
Investments Stat1 Solve Peprec. Qubic Red Baron compatible cassette $9.95
Mortgage A. Newman Stat2 . Sphere Trian Ledger Rates Regression 2 Vol 1l Part 1 Billing | Pyrl
Optimize J.FK. T-Distribution Stars Retire Road Runner olume — Part1—pilling Inv. Pyrl.
Order Linus Unpaired Track Savings Roulette Volume VI| — Part1— Chess
Pert Tree Ms. Santa Vvariance 1 Triangle Vol. VIl SBA Santa Ado $1.00 per tape Post./Handling
Rate Nixon Variance 2 Variable $3 J s Tic-Tac-Toe Stat 10 R
Return 1 Noel Noel XY. Vector s Stat 11 Volume VI — Disk programs are
eturn ude : toe i i 2 1 i
Sehadule 1 Pouce APPENDIX A Medbil Top compatible with TRS-80 disk basic
Policeman Wdproc vary The disk programs In Volumes V|, 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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No PURCHASE Necessary, to enter send name & addressona 3 x5
card. You are automatically entered every time you make a purchase
trom us. Void where prohibited by LAW.

KEMCO, LTD.
P.O. Drawer 2208L Petersburg, VA 23803
Sales HOT LINE 800-241-7131 ext. 440
In Georgia call 800-282-2686
IN HOLLAND

Electronica Top Int'|
Den Dolder, Holland

Unconditional Money Back Guarantee.

Add $1.50 per volume handling, all domestic shipments sent U.P.S. except APO
and P.O. Box which go parcel post. Foreign orders add $6.00/volume for air
shipment and make payable in U.S. dollars only.

AVAILABLE AT MOST COMPUTER STORES

Master Charge andBank Americard accepted.

Our Software is copyrighted and may not be reproduced or sold.

Unlike others we have NOT raised our prices in five years

IN GERMANY
Ing. W.Hofacker, GmbH
Holzkirchen, W. Germany

If sufficient demand we will make requested programs available for Apple, Atari, Pet, TRS-80, etc.
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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.
* 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 II
» 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 3 trademark of Compiler Systems
TRS-80 is @ trademark of Radio Shack
0utsnde the USA add $10. for postage

& handiing
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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, orschools. 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.

PI:

Glossary

CAIL 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.

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, thenends by testing the
learner with a question. PI can be
printed or put into other media.
Most CAI is essentially Pl 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
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* Hereés to your health! Six Vitafacts"

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 agreatwayto learmn.

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 gontrol 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, CA94086.

VITAF/\%IS
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3, a multiple-choice question

:d; the student chooses the

ct 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.

PILOT: An interactive, 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
CAl 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 HIIA 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.

CPU with $450.

IN STOCK
A/D-D/A
S-100A/D :
8 Ch. Differential or i
s 16 Ch. Single-Ended, B . J
$-100 8086 12 Bit, High Speed $495. )

$-100 VIDEO

Vectored Interrupts $-100D/A 4 Channel | DIGITIZATION

PROM-1/O $495. | 12 Bit, High Speed $395.

RAM

Real Time Video $850.

$395. X B it ;
8K x 16/16K x 8 TRS. BO.A/D D/A 2|g|tlzer and Dlsplay
Paralle! I/O $350. | 12-Bit, High Speed omputer Portrait
and Timer Available Soon System $4950.

$-100 Boards

Video and/or Analog
Data Acquisition
Microcomputer Systems

The High Performance S-100 People

TECMAR, INC.
23414 Greenlawn ¢ Cleveland,OH 44122

(216) 382-7599
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FLEX"

The Disk Operating
System For 6800 and

6809 Users

FLEX™ s 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 SAQQ00 for 6800 or SCOO0 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 25000
6809 Cross Assembler 100.00
6809 FLEX Utilities 60.00
6800 FLEX Utilities 100.00
6809 Debug Package 7500
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 software
catalog.

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 MDOS 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 MODELIL.

RUNNING THE SHOW.

TRS-80 Model Il is designed for
professional business applications.
Your ultimate goal for your Model 11
is probably 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 available in
versions fully compatible with Model
I 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 compitedlanguages
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
toZ80 assembly language subroutines.

COBOL-80 Compiler
Microsoft's COBOL-80 is an ANSI-
74 standard COBOL thatsupportssuch

advanced data manipulation verbs

as COMPUTE, INSPECT, STRING,
UNSTRING,and SEARCH. Plus three-
dimension arrays, full COPY facility,
compoundand abbreviated conditions,
and an optional 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
thjs purpose—to DISPLAY formatted
screens and ACCEPT operator input.

CHAIN and Segmentation Ideal
for menu-drivenapplication programs
is COBOL-80's CHAIN feature. With

SHIPTD: ZAKS. ZEPHRYM
COMPANY: ZAKSWIDGE

ADDRESS:
PR 2K IR N IR SRR s
ITEM ary AMDUNT

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 maximum use 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
S0 you can write and testyour 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 is ideal
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 8HOFFO
*0025' LO0110: LD HL.(J%)
“0028' ADD HLHL
*0029' ADD HLHL
“0024A’ LD 0%.HL
*0020' DEC
“002E' LD
“*002F' AND
++0031' LD
0032’ LD
*0033' AND
*0035' LD HA
00386’ LD (K%).HL

%

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.Thecodegenerator
is template-driven, allowing optimal
sequences to be generated for the
most commonly used operations
S. 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 BASIC Compiler
includethe MACRO-80 Assemblerand LINK-80
Linking Loader and all documentation. Docu-
mentation purchased separately, $20.

$750.

COBOL-80
BASIC Compiler $395.

For TRS-80 Model | software,
contact Microsoft Consumer
Products.

MICRCSOFT

Suite 819

Bellevue, WA 98004
(206) 455-8080
Telex 328945

We setthe standard.
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Software for most popular B0OB0/Z80* compuler disk systems including

VECTOR MZ, MECA 8" I1BM, HEATH H17 & H89, HELIOS, IMS Al VDP42&44 REX, NYLAC INTERTEC SUPER-BRAIN,

NORTH STAR, iCOM, MICROPOLIS, DYNABYTE DB8/2 & DB8/4, EXIDY SORCERER, SD SYSTEMS, ALTAIR, éh‘“""b 0/%%‘4

VISTA V80 and V200 TRS-80° MODEL I and MODEL n, ALTOS, OHIO SCIENTIFIC, DIGI-LOG KONTRON PSI-80,
IMS 5000diskette formats and CSSN BACKUP carmdgelapes

CP/M® VERSION 2 FOR TRS-80 MODEL Il NOW AVAILABLE

Software
et | Marusl
Maraal/ Alons
QO crm FI.OPPV DISK OPERATING SYSTEM — Digital
8 for many

populer
Syslem

Mits 3202/Akai B3O .
Honth M8 + H17 ......
{1

Processor hchmkmy Helios I ..1.4. :..145/25
Cromemco Systemd ............1
Inlet MOS SMI- Denaity .

Inlet MDSSMU!DIMIW.

Micropolis Mod ¥ .. .............0.4.... 14325 v
Micropolis Mod N ..............14....145/25 v
The ' we for re-
iesse soon:

Apple Il cuiiavariisses ddes. I50/250
North § ble/Quad + Corvus 2.x. zso/zs

icoM BC00O00
1COM 4san|mr. 3000 .
Durango F-

Softwaea conaisis of the oull syl ! adl-
for, sssembler, debugpes and O ullhllu for iNa

and lyll.ﬂl Complete sel
of Dlplm and

implemenlation noln Includnd. Systems mwerked °

g ** include fiemware on 2708 end 2716. Syluml
marked ¥ include 5440 medin charge. Systems
marked @ raquire the speciel @ versions of soliware
i this cainlog. Systema markad v have minor varfants
avaliabla Io suit console inteiface of system. Cell or
write for lufl fist of oplions. ¢ Incluces haroware pddi-
lmg o nﬂm our glanderd versions ol sofiwars ta run
under it

1 Za0 DEVELOPMENT PACKAGE — Consisis of: (1) disk
e tie "("1). aditor, with plobal Inler and Intra-line lldﬂ-
ties;
monics, lonal sssembly end cross nlum
uun uuuﬂms. {3) finking loader Dfodochg -Mo-

e Intel hex disk flie

Q20T ~ ZN Monllor Debugger to bresk and uumlm
@ ragisters log/ dis-
assambly dﬂnhys $35 when ordeced with 280 Devel-
opmem Package $s50/810
[ XASM-58 — Non—mncro cross-assemblar with nesled
conditionals and full ran; x of psaudd operalions. As-
lorola MCCIOO

sembies lrom standard mnemanics
tolntel hex ................ seiiaesns. . $200/825
O XASM-65 —As XASM-68 for MOS T.c MCS-
E500 sarles mnamonics Molo%;m

) DISTEL — Disk based disassembler to Inlet 8080 or
TOL/Xitan 280 source coda, listing and cross reler
ance files, Intel or YDL/XRan psewdo ops nplloml
Runs on B0B0 .......ivniaaann cevaeae.. $B5/810

O DISILOG ~ As _DISTEL 1o ZIW!IK mmﬂuc

@ fies. Runs on 280 only $65/810

O SMAL/20 Macro -

@® Package of poweriul ganaral pwpon |ul macro

processor and SMAL siruciured language complier.

SMAL Is an assembler 38‘.’. with IF THEN-ELSE.
LOOP-REPEAT: WNLE. END, BEGIN-END con-
siructs . PO 1t 111 ]

- - S D S e
0 tiny C — Interactive Inlarprelive system lor teaching
Manual includes

ful) source Hstings ... ............... .. $105/850

BDS C COMPILER = Supports mosi features of fan-
puaga, including Siruclures, Arrays, Poinlers, recure

“The C PROGRAMMI
GWGE' by Klmwn and Rilchle . ......$125/420
[} WHITESMITHS C COMPILER — The uitimaie in sys-
© lems software tools. Produces fasier code than a
® paeudo-code Pascal with more exiansive facilities.
Conforms lo the flull UNIX" Version 7 C languape, de-
scribed by Kernighan and Ritchie, and makes avall-

able over 75 lunclions for performing 1/0, siring
manipuialion and slor: affocalion. Linkable to
Microsoh REL files.Requires 50K CP/M . ... $630/530

Pricas subject

NewAddrisg)

Lifeboat Assoclates, 1651 Third Avenue, N.Y., N.Y. 10028 {212) 860-0300 Telex: 220501

u\ﬁf%

Satvwers
e
MICROSOFT

[) BASIC80 — Disk BASIC, ANSI

Boltwere /
b f anual
Alune
KBASIC — Microsoll Disk Exiended BASIC version
4.51 Inhgnllﬂ by impiamantalion of nine additional
Pac|

© with variable names, WHILE/WEND, :mmmg
gmhu mm.ucw-..............mw

[) BASIC COMPILER — Lanp compaiible with
BASIC-80 and 3-10 limes lm-r exaculion. onduul
siendard Microson relocalable binary output |
chudes MACRO-20. Also finkable 1o FORTRAN-80 u
COBOL-80 code modules ............... $350825

O FORTRAN-80 = ANSO (13 (nn&uu COMPLEX) plus
many axiensions. objec! com-
pliar, finki lﬂlﬂlf. lh'lry with manager, Also In-
cludas MACRO-80 (see balow) ...........5425/825

(] COBOL-20 — Leval 1 ANSI 74 standerd COBOL plus
most of Level 2. Full se nmhl rlllm lﬂd M-
dnud e support with variable i

INSTRING, COMPUTE, VARYINGIUNTL EKYEND
CAI.I.. COPY, SEARCH. 3-dimansional arrays, com-
rc:um and abtwaviated conditions. nested F Pmnr-

das
compatible Bssembler, kinking loader, and rﬂocl!
sbie Hbmy manager as describad uﬂdtr m‘ga?‘

[n}) MACRO ID BOBO/ZBD Macro Assembier. Intel IM
Hkabi

wlpul Loader. Library Manager and c:m mht
ence List vilities included ...... ... 51497815
) XMACRO-28 — BD2E cross aasambier. All Macro and
(© viilily lealures of MACRO-80 peckage. Mnemonics
shightly modified from iel ASMB6. Comullb HIII
sheel avaliable ...... breirarsesasanrand
O EDIT-20 — Very fasi random access lexi .dnor lu tex|
© with or withoul line numbers. Giobal and inira-ling
conwnands sy ppoﬂlﬁ. Flle compere utllty ln::;c/:‘.e.

() PASCALM" .. Complies anhenced Sisndard Pascel
1o compressed eflicienl Pcode. Tolally CP/M com-

rs. Runlime error recovary. Convenient STRINGS.

HERWISE clausa on CASE. ComPrehansive man.
val (90 pp, Mu . SEGMENT provides Overiny
structure. INPOI TPORY and untyped files for
arbitrsey 1/0. Mulr" 56K CPM ,.......5175/820

() PASCAL/Z - 280 nalive code PASCAL compler. Pro-
@ duces opinized, ROMabla re-entrant code. AN inlar-
facing lo CP/M Is ihrough the support Nbrary. The
packape includas compiler, relocaling sssembler and
bnker, and source for all litwary modules. Variant
records, sirings and direcl VO are supporied. Re-

r\ﬁ];’ M"“'M‘ Random access fes. Both 16 and 32-bi1 Inke-

kag: iﬂ'ﬁ!‘udﬂs KISS.REL

as ﬂcwlbnd 8bave. and & umpl it list program.
. $585/84!

Ta Mcenssd users of Microsoft BASIC-20 (MB:ASZI.C)

[w] XVBASIC Inlaractive Process Control BASIC — Full

k BASIC fealures plus unique commands 10 han-

dll byles. rotale and shifl, and io 1esl and sel bits.
Avaitable In Inlager and axlended versions

Inlarger ROMabie, ROM Squared and CP/M $295/825

Extended ROMabla, ROM Squared and CP/M $395/$25

Extondad disk XYBASIC tor CP/M ....... $495/825

[J RECLAIM — A ulllily to valldale madia undaer CP/M.
Program lesis 8 disketle or hard disk surface for
[W eunvs resarving \ha imperactions In Invisible fies,

nd parmitling continued usage of the remainder.
Esunml for any hard disk. Raquives CP/M v.nlonn!
sessrasassasiasassrisssanarasannasesces SO0/85
Cl BASIC UTILITY DISK — Consists of: (1) CRUNCH-14
- Complcl wlility o reduca 1he size and increase

In Microsoh BASIC 451,

usu&'ao and ?':s’m aAsc (2} OPFUN — owu

cendantsl funclions |ndu¢|'w square roo! mmm
fog. fog base 10. sine. arc sine, hyparbolic sine,
rbolic arc sine, etc. Fumished In lour:n on
skelle 8nd documentalion . ... $50/835

O STRING/AD — Characlar siring handiing plus roulines
for diract CP/M BOOS cals irom FORY AN lnﬂ ol'm

conlains roulines thal enable pvmm 1o ehlln lﬂ
8 COM fle. retrleve command line parameters, and
uur.h e diraclorlas with ful wiid card facilities.
Sopplhd 83 Wnkable modules In Microson ‘l'omi;;l
5/820

[m] sTRmGIlo source code Bvailable separalely $295/NA
) THE STRING BIT — FORTRAN characiar l'l"lﬂ han-
@ dling. Roul ack, move,

N nformal is v ‘which raquires addiionl diskatiey,
B Burcharge of 3 sdgitions] diskatle will be added.
A swrcharge of §23 wil be added #or Bafiwses on THSN
format DC . Medin chargs for 5440 disk

MICROPRO

[} SUPER-S50RT | — Sort, merge, exiract utility as abso-

© wll lucuhﬂl program or linkable module In Micro-
1. Sorts fixad or varlable records with dala

h Mﬂlly 'BCO. Packed Decimal. EBCOIC. ASCII

floating & fixed point, exponantial, lield ustified. alc.

Evan varisble number of fields per recordl . $225/825

() SUPER-S5ORT N — Above avallable 83 absokile
© ommm only

SUPER-SORT Il = As H withoul SELECT/EX&UDE

M WORD-S5TAR — Menu driven visual word pvomlhn
© system for use with standard lerminals. Texi formal:
ling parformed on scmen. Facilias for laxt paginate.
page number, jusity, center and undarscom. User
€an print ona document while simullanacusly editing
8 second. Edit facilties Include global search and
repiace. Read/Writa 1o olher text files. block mave,
elc. ﬂ-quhl CAT terminal wilh sddressabla cursor
positioning $445/540

[J WORD-5TAR Mot Fi
users who do not have ona of the many standard
terminal or prinler configurations In the dis¥ribution
version of WORD-STAR .. A/S9S

8 WORD-MASTER Tex| Editor —ln one mode has supar-
set of CP/M's ED commands inciuding plobal search-
ng and replacing, forwards and backwards In file In
video made, provides full screen editor for users with
sarial addressable-cursor terminal ... ... .. 5145825

O TEXTWRITER 1 — Texi lormatiar o gnwr‘lnd pagh-
@ nlll Iullm snd other documents.
of lexi exacution from othar
dhk Mll or consola, permitl recipe documants
1o be crealed from Nnked fragments on other files.
Has facilitles lor sorled Index, lable of conlents and
fooinole insartions. [deal for coniracis, manuals, eic.
Now with Eleciric Pencil® prepared fles.

ings 1o find, M, p
and stfings. TN:
peckage
claled with characier mm Mnalng in FORYRAN
Suppliad with s0urce . ........o.o0uve.. S65/815

8 VSORT — Versalile sort/marpe system !ov ﬂud lengih
nw ds wilh fixed or vasiable length fleids. VSORT
n be used a3 B stand-Blone package O hldld and

nlud as SIC-2. When used as

subrouling from Ci
VSORT use of bulfer

Quires 55K CP/M and ZBOCPU ..........

() PASCALMT — Subsel of standsrd PASCAL. Gener-
@ sles ROMable 2080 machine code. Symbolic debtw
ger Included. Supporis intefrupl procedures. CP/M
I||| 10 and assambly languege interface. Real vari-
abies can be BCD, software foaling poinl. of AMD
8511 hardware Nosling poinl. includes sirings anu.
ord dala lypes. Manual expisins
laquiras 32K,

plhv mwvlng aconomical run-time dynamic
lion of memory. Vary compaci (24K 1018l RAM) sys-

llocl-

aimost sl Algot 80 report lestures
plus many H exiensions including siring han-
dlng direct disk lddnn VO elc. Requires 220
00000 0666000 0000000 5300006000000 1)
ncusn:: Disk BASIC — N
BASIC with pseudo-code c llv and run-lime In-
Iummlv Supports full e :omrol. chaining, integar
alc. .....

MICRO FOCUS

DSTANDAID CIS COBOL = ANSI *74 COBOL siend-
d complier fully validaled by U.S. Navy tesis ko
ANSIWI Supports many lealwes |chvdlh—

modules ai

il ISAM Rie lldmy 50, program ugmlmlllov\.
inaractive debu; ‘powertul inleraciive exiensions

1o suppon 'ewlu ud and mprolumd CAY screen
formatiing from COBNL programs ysed with any
dumb lerminal ... -+ $B50/$50
[ FORMS 2 — CRT screen aditor. Qulpul Is COBOL data
[0 ducrlpuom for copying Inlo CIS COBOL programs.
lically creales 8 Query and updala program of

lmud Wles tnlnn CAY pvol.clld mﬂ mnvol-r.hd
l&uun dh”lﬂy ompu ﬂb STANDARD CIdS

program direcity c. 8
m m y $200/$20

ElooSs SVS;%MW'/

[ KISS — Kayad Index Saquenlisl Search. Olfers com-
®© phh Muhh-Keyed Index Sequeniisl and Direcl Ac-
e ma imant. Includes buili-in ulility func.

llms for 16 or 32 bit uimrvmla siring/inlegerconver-
sion and string compere. Dellverad as a relocalable
linkable module In Microson lormal for yse with
FORTRAN-80 or COBOL-80. elc. .........3325/822

Neow Hooiz)

lun by saving ihe TPA on disk and restoring ll on
compiation of sorling. Records may be up 1o 255
bylas fong with a of 5 fiel

case iransiation and mmmc fields supporied.

) CPM/AITAX — Has m range of funclions lo creale or
re-name an IBM 3741 voluma, dispiay diveciory infor-
malion and adil the dala sel conlents. Provides full
file transfer faciilles between 3741 volume dala sels
Bnd CP/M fles ...........covenven.... . S195/810

[ BSTAM — Wity 1o link one computer 1o ancthar 8I30
@ equipped with BSTAM. Aliows (e lransiars a1 full
dala speed (no conversion lo hex). with CRC block
conirol check for very reliable error deleclion and
sulomalic relry. We use Il it's greal! Full wildcard
axpansion o send % COM alc. #4500 baud with wire,
300 baud with phone c Hon. Both ends need
one. Sllndlm -mevmm :lMllk Iomuslw""m
aevanaan voes S150/810

[ WHATSIT?" inleractive data-bess system using 3.
socidlive 1808 1o reirlave information by subjecl.
Hashing and random lccu: uun for fast responsa.
Requires CBASIC-2 . vervsesen 81 5

SELECTOR M- cz-Dl se Processor o crasle
and mainialn mulli Key dala bases. Prints formatied
IMIH reporis with numerical summaries or malling
. Comas with sample Bpplicsilions, including
s.lu Aciivily, Inveniory, Payables, Receivables,
ChukR isler. and Client/Pallend Appointments. elc.
BASIC-2. Supplied lﬂ source ...$295/$20
o GLECTOR-G.MIII udgv oplion 10 SELECTOR
uwcz Inleraclive provides for customized
A, Unigue chart ol wmuclkm lypas Insure propar
¢ ouble eniry bookkeaping. G-Muln balance sheets,
PAL staiemenis and journals. Twa year recard aliows
for nlumnl of changes In Rrancial potition repart.
Supplied In source. Regquires SELECTOR WNI-C2.
CBASIC 2 and 56K system .............. 5350/825

D CBS — Configurable Businass System Is 8 umxn-
hensive sel of programs for dal custom dats files
lnd lppllullon syslems withoul using a D’Dw.!h

nflll @3 BASIC, FORTRAN, elc. Mul-
lipllk'y inids Iovnch dlummwppon Sat-up
program cuslomizes syslem 1o user's CRT and pvlnw
Provides (asl and sasy Inlemaclive dala enlry and
relrlaval with Irananaction processing. Rapor! ganars-
1or program doaes compilax calculalions with siored
and de: dats, record sefection with mulliple cri-

i Sample Inveniory and mlu-

;3 st lytllm Inctuded. No support |I|D|‘J:l W

T“Tha Softwarw isa

crees . 81250820
S D aD B GD G5 G ER G5 G5 G5 =R - e

%W --w{; e liemd /
A ﬁ‘l/
BAS/C

PEACHTREE SOFTWARE

8 GENERAL LEDGER — Records detalis of all financial
{ransaclions. Genarales a balance sheel and an In-
1 come statemem. Flexible and mpuun dnlgn tor

both small businesses and fema performing cliemt

wrileup services. Produces reports n follows: Trial
Balance, Transaction Registers, Balance Shaet, Prior
Yeer Comparailive Balance Sheel, Income Slatement,
Prior an Comunuvn Income Sislemenl and De-

with other
FEACHTREE in
source code for Microsol BASIC .. .......5890/$30

ACCOUNTS PAYABLE — Tracks cusrrenl and aped
payables and incorporales & check w feature.
1 Mainiains 8 complele vendor file with Information on
purchase orders and discouni lerms s \nl n aclive
Bccound sislus. Produces reporis as : Open
Vouchar Reporl, Accounts Pryabla Agng Rupoﬂ and
Cash Requiremants. Provides Inpul 1o PEACHTREE
General Ledger. Supplled In source code for Micro-
80N BASIC ..vvvivvens /$30

ACCOUNTS RECEIVABLE — Genarales Invoice repis-
ler gnd complele monthly sislements. Tracks curent
aged racaivables. Maintains cusiomar fie Incud-
ing credil Informalion Bnd Bccount sials. The cure
rent stalus of any customer accouni is Instantly aval-
able. Producas repors oﬂm Aged Accounts
Recaivable, invoice Re ™l and Adjust-
mani Repgister and Guslmv ‘Account Stalus Report.

Provides Inpul 1o PEACHMTREE General Ladgar, Sup-
phad In source code for Microsoll BASIC ..$990/330

[) PAYROLL = Pnum uyvol for hourly, ului.d m
ampl

monthly,

lerly and annusl mum. "Praperes employea ?'s.
includes tables for fedaral withhoiding and FICA as
wall as withholding for all sn siales plus up o 20
cliles from pre-compuled or user Qanaraled lables.
WII print r.h-clu, Payroll Regisier, Monthly Summary
Ummgoymml Tax Report. Providas lnpul lo
PEACHYR E Genaral L.dmv. Supplied In source
code for Microsol BASIC ...............5990/830

[) NVENTORY — Mainisina d!!lihd Information on

© aach Invenlory hem including parl numbar, descrip-

1 tion, unil of measure. vandor and reorder dala, hem
aclivity and complele Informalion on currentl llem
costs, pricing and s8les. Produces reporis as lolows:
Physical Invanlory Worksheel, Invenlory Price List,
Depertmental Summary Reporl, Inventory Stalus Ra-
porl, The Raordar Report and he Pariod-l0-Dale and
Year-i0-Dsla re| gom Supplied In source r.od- for
Microsoh BASI

R EE TR TR o
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GRAHAM-DORIAN SOFTWARE SYSTEMS

[ GENERAL LEOGER — An on-line syslem; no balch-
ing is requited. Enmes o other GRAHAM-DORIAN
posied. User
siablishes cmlomnzed CO Provides ransaclion
nolslev record of jownal eniries, Irial balances and
monthly closings. Keeps 14 month hislory and pro.
vides omolvlm ol cuirent ynv with previous r.
Requires CBASIC-2. Supplied in sowce ...$995/$35

[J ACCOUNTS PAYABLE - Malniains vendor lisi and
© check regisier. Performs cash flow analysis. Flexible
@ - wirlles checks 10 specific vendor for cenain in.
voices of can make pariial paymenis. Automatically
pc.h 10 GRAHAM-DORIAN General Ledger of runs as
siand slone system. Requires CBASIC-2.Supplied In

) ACCOUNTS RECEIVABLE — Creales irlal balance re-

8 ports, ages and fec-

ords invoices. onvlde:comp lele information deuvlb‘
vity.

1
posted lo different le: lccom Emms lmo
malically update GRAM -DORIAN General Ledger
of runs 83 stand alone syslem, Requires CBASIC-2.
SupDIed in SOUCE v vvveiiiiaaieiine $995/835

) INVENTORY SYSTEM — Caplures stock levels, cosis,
sources. ssles, ages, lurnaver, Markup, elc. ‘I’rm-
action informalion may be entered lor reporling by

1 salesperson type of sale, dale of sale, eic, Rwom
avalabie bolh for accounting and decmon mki
Requires CBASIC-2 Suuvlled In source .

{) JOB COSTW:

ok ok ke ok ok k
CONDIMENTS

0 HEAD CLEAHING DISKETTE~Cleans lhe drive Rald/
Wreite head In 30 seconds. Diskette absorbs loose
oxide pagicles. fingerprints, and other loreign pantie
cles that might hinder the periormance of drive
hud Lnu 8t least 3 months with dally use. Specily

5"
+..$20 each/855 for 3

Smole sided .
Double sided $25¢ach/S651or 3

O FLIPPY DISK KIT = Template and Insiruclions lo

modiy le sided 5% ” disketles lor use of second

side in single sided drives .............00ee $12.50

D FLOPPY SAVER on!ecuoo for cenler holes of 5"

and 8" flioppy disks. Only 1 needed per diskete. Kit

conising. cemulno posl, pressure lool and lough
7"mu mylar reinforcing rings for 25 diskettes.

Ki

b1 Ba0o0s
8", Rings only
D PASCAL usr.n MANUAL ANO REPORT — By Jensen
and Winh. The on the
Recommumd for use by Pascal/2, PascalM und
PascaMT use

OTHEC PROGRAMMING LANGUAGE ~ By Kamlohan
and Rilchie. Tm umm 1extbook on the w
nd -

G -
® Tobe used interaciivel wmu omsr GRAHAMJJORIAN
8 accounting packages for Iracking IM lnllyllno ex-
v penses. User
and job phases. Permits compatison ol lclull nms
ates

use by BOS G, tiny C, a

[ STRUCTUREO
— By Ihe arthors '%lag,h:ulw Covers siruciuwed pro-

estimaled costs,
DORIAN General Ledger of runs as siand alone 8)
lem. Requires CBASIC-2. Supplied in source $335,
APARTMENT MANAGEMENT SYSTEM - Flﬂlm:l.l
managemenl system lor feceipls and securlly de-
@ poslts of apaiment projects. Caplures dala on va-
1 clm:lel revenues, elc. for annual lrend Bnalysis.
port shows lale renis, vacancy nolices, va-
clm:lel Incomu lost1hrough vacancies, elc. Requires
CBASIC-2.Supplied in source ........... $590/$35

() CASH REGISTER — Maintsins files on daly sales.
Flies dala by salesperson and item. Tracks sales,
over-ings, relunds, payouls and loial nel deposits,

t Requires CBASIC-2. Supplied In source . ..8590/835

g POSTMASTER - A comfmhemm pncluo! for mali

WF«IMM include keyed record exlucuoo lnd abe)

oduction. A form lelter program Is Included which

7 pravides neal lellers on single sheel of continu.
ous forms. Compatible with NAD files. Requires

CBASIC-2 .\ vivrinrnerinirnuoninnnonns $150/818

STRUCTURED SYSTEMS GROUP

O GENERAL LEDGER ~ Interaclive and llexible s

T providing prool and report outpuls. Cuslomizal nol
COA crealed inleraclively. Multiple branch account-
ing cenlers. Exiensive checking performed al dala
anlry kor proof, COA comreciness, elc. Joumnal eniries

OBS insiruction sel and the
SMAL/80 lvmaoe ...... R T $20

[n] ACCOUHTS PAYABLE & ACCOUNTS RI VABLE —
BASIC - By Osbome/McGraw-Hill . .. 520

[u] GENERAL LEDGER--CBASIC - By O

[n] UFEIOAT DI{SK COPYING SERVICE ~ Tflnﬂef dlll
of programs from one media formal 1o lmlhu 8l a
Mmodersle COBl ..ovveunieiaireeieiinansd

********
Hearty

Appetite.

“CP/M and MP/M are mdemulu of Digital Research.
280 is a wademark of Zilog. Inc.

UNIXIs a of Bell' ies.

WHATSIT? is a
Elecuk: Pencil Is 8 mdemuk of Michael Sheayer

Sohw:
msm s a wrademark of Tandy Corp.
Pascai/M is a rademark of Sorcim.

may be baiched prior 10 posting. Closi
automalically backs up lnpwt llles. Now Includes
Stalement of Changes in Financial Position. Raqulm
CBASKC-2 o enverrraoenrirnansanarans 1250/825

D ACCOUNTS RECEWABLE — Ogen item tyslem with
1 outpu! lor Inlernal aged reports and cusiomer-ofi-
enied sistement and billing purposes. On-Line En-
quiry pefmits information for Customer Service and
Credit depariments. inlerface to Genaral Ledger pro-
vided Il both sysiems uud Requml CBASIC-2.

cee...81250/825

) ACCOUNTS PAYABLE — Pfov!d!l aged stalements
1 of accounts by vendor with check writing for selecled
Invoices. Can be used alone or with Generd Ledger

system consisis of 48K
CP/M, 2 full sze disk drives, 24 x 80 CAT and 132
column prinler.

@modified version available for use with CP/M 83 im-
plemented on Heath and TRS-B0 Model | computers.

®User license agreement for this product must be
signed and relumed to Lileboal Assoclales belore
shipmenl may be made,

@ ®nis product Includes/eXchudes ihe language manual
recommended in Condiments.

and/or with NAD. Reqy CBASIC-2....§

(D PAYROLL - Flexible payroll system MMI!‘ wookly,
bi-weekty, semi-monihly and monthly payroli periods.
Tips. bonuses, re-imbursements, advances, sick pay,
vacation pay. and compensalion lime are all pan of
he vlv’oll ncords Prints govermnmenl required peri-
odic reponis and will post 1o multiple SSG General
Ledger accounts. Requires CBASIC-2 and 54K of
memory $1250/825

-

Performs control
depleting stock llems, add-

t funclions of adding and
ng new lems and delellnoold Items, Tracks quantity

of tems on hand, on order and back-ordered. Op-
tional hard copy Budil trail is avaliable. Reports In‘
clude Masier Jtem Lisi, Stock Aclivity, Slock Valua:

tion and Re-order Lis. Requires CBASIC- zsusolszs

() ANALYST = Customized dala eniry and reporing sys-
1 tem. User specilies up lo 75 dala ilems per record.
Inleraclive dala eniry, relrieval, IM update facility
makes
feport generalor provides u|omlzed reports using
selected records with muitiple level break-gainis for
summarial es a disk sort ulllity such as

OSOHT. SUPER-SORT or VSORT snd CBASIC:

rogram it and type lel-

ters of other documents. Hu taciiities Ig enter, dis-

play. delete and move texl, with good video screen

preseniation. Oesigned 1o Inlegrate with NAD for
form letter mailin CBASIC-2 .

[ NAD Name and Address selection sysiem — Interac
live mall list creslion and maintenance program with
outpul 3 full reporis with reference data or resiricled
Information for mail labels. Transler syslem for ex-
Weaction and lransles of selecled records |0 creste
new files. Requires CAASIC-2 $100/$20

(J QSORT ~ Fast wn/amre program lor files with fixed
record length, variable field length information. Up lo
five ascending or deuemlm keys. Full back-up of
input liles crealed . $100/520

NEW! NEW! NEW!
NEWSLETTER
FROM LIFEBOAT

@ Latest Version |
Numbers List =
of Software

@ Update on
CP/M Users Group

¢ The Great ZOSO Speaks =
Out from Behind the Scenes

$18 ppd. for 12 Issues (U.S.. Canada,
Mexico) $40. elsewhere

Send check to “Lifelines,” 1851 3rd Avenus,
New York, N.Y. 10028 or use your VISA or
Mestercharge—call {212) 722-1700

Copgigh( © 1980 Lifeboat Associates. No
portion of this advertisemant may be repro-

ducad without prior per 3

Ordering Information

MEDIA FORMAT ORDERING CODES
‘When ordering, please specy formal code.

Computer sysiem Pormai Code Computer syskem PormatCode
Attolr 2308 Dtek ... ..See MITS 3200 AAA Oouble Denshty ,._......... AE
Aesearch Machines €7 'A.:

lﬂ scm:uc ... NE
m

Aetoorch Machines SYVo% .

MS lﬂuco-' I * Shum-buc ‘o .Al

Ommabte OBB/s .. A i
Exidy Sorcarer + Lifebost CPIM .. .| ALY

€xldy Sorcurer + Exidy CPIM ... vo'-aoml«lln tieaaie. <508 WASAY
Hooth HE & HID/H2Y . ..oiian v«m MZ a 2
Hesth 9 + Litsbost CP/M , .. 54 .See COS Versatite
Hasthy 89 + Magnolie CP/M .. FT b vw SYe¥ Single Oenaity 5
u-nu 1 ., .See Processor Techasiogy  Vista V200 SK* Oouble Demstty ., P8
........ Soo North Ster  Zonnh 269 + Litebost CP/M Pe

Zenih 28 + MaDncRa CP/M (4]
KA TR . vnninesrrinn .M

1.
mu 4511 5440 Gartridge CP7M 1.4 DY
©cou Asni“ﬂ Mlﬁ' CPiM 2.202

*Slaple-Side Single.Densly Oiska are
Supplied for ysars of ali Double-Demil

A and Double-Sige 8 s0lt yector dorme!
Cape systoms.
i ““TMEA! formets sre single denstly with
M T direcion oifuet of rero.
e
i --:‘l" The i1a1 o) availsble lommets I sublect
e 10 chronge whiodl Rofice. In Case of un.
intartec SupwrBrain 005 63 ... " Curtointy, ol 10 CONM he lormet code
e~ 10r any Seniculer eauigmunt.
o
=
LA
.
2
]
-l
]
G
[
1
)
2
Ot Sclentife C3 | a3
Partec AT
Processor hamo, Hollos It .. _B2
RAWR Singlc Oonelty . PR
Prices F.Q. B New York.
Shipping. handling and CO.D,
charges exies.

Manual cost applicsble against
erlce of subsequenl soliware
purchase,

The sale of each proprietary
sofiware package conveys a
hcanse lor use on one

syslem 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 $ 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 opportunities in
this emerging field, find out what
other teachers are doing, and put
pressure on the schools of education
to satisty their training needs.

Parents need to know why Johnny
and Janey should learn to compute as
well as read and write. Then they
need to develop community support
for programs in their junior high
schools and high schools.

Finally, government agencies have
to keep a close watch on the way
computer education develops and
evolves in the schools, and possibly
to intervene at critical points. In par-
ticular, if the private sector is unwill-
ing to risk investment in curriculum,
or if certain communities cannot af-
ford to pay for equipment, the federal

government should help to do so, for
compelling reasons. Possession of
basic computer skills is a distinct
vocational and intellectual advantage
to the possessor. Declining prices of
personal computers put them within
easy reach of people who now have
the advantages of above-average in-
come and the education to recognize
the benefits of knowing about com-
puters. The disadvantaged will be left
behind. It is an entirely appropriate
use of federal funds to provide broad
social access to new and powerful
skills.

What About the Adults?

It is probably true that most of the
people who need to know about com-
puters and their uses during the next
five to ten years are already in the
work force. They are, quite frankly,
at the mercy of the "U S system of
continuing education”—which is no
system at all. Among their options
are going back to school, evening
classes at a community college or
university, extension courses,
technical training institutes, topical
professional seminars, and self-study.

My standing advice to persons
faced with such alternatives is to first
enroll in a course that will teach them
to write computer programs,and to
run and debug them by means of
hands-on use of an interactive com-
puter system. Such a course should
offer both formal instruction and at
least ten hours of computer use by the
individual. (Beware of lecture and
reading courses alone, as well as
those using punch-card equipment.)

Such a course should cost less than
a hundred dollars and will determine
pretty clearly what the next step
should be. If the experience has been
a good one, then the person may
want to take more advanced courses,
or to look for specific career-oriented
programs in the computer field, or to
buy a personal computer and study
on his or her own.

Summary

As a nation we depend more and
more on computer technology, on
computer applications, and on the
success of our computer industry.
However, we are also a nation of
computer illiterates. The means exist
to set in motion education programs
that will change the situation.

All we have to do is decide to do
it.m
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The AGIC WAND is the most powerful,

most flexible, most reliable, most usable word processing
software available for a CP/M-based computer.

That's not bragging. That's just telling it
like it is.

The MAGIC WAND is the best word
processing software ever written for a
microcomputer. It can do more work in
less time with higher quality than any
other product you can buy.

The MAGIC WAND is a rock solid piece
of software. The command structure is
simple and logical and complete. We have
not tossed in features without thought to
the overall design of the package. Nor
have we included any feature that is not
thoroughly implemented. The programs
are crash-proof and completely reliable.

And the system is supported by what we
are told is the best user's manual ever pro-
duced for microcomputer software. It
contains a step-by-step instructional pro-
gram designed for the novice. The trainee
uses sample files from the system disk and
compares his work to simulated screens
and printouts in the manual.

Support doesn't stop when you buy the
package. As aregistered user,youreceive
our bi-monthly newsletter which answers
guestions, reports upgrades and teaches
new applications of the MAGIC WAND.

It's through a lot of hard work that we
are able to offer you a product that is
“almost perfect,” but we aren't about to
stop working until we can say that the
MAGIC WAND is perfect.

Full screen text editing

The MAGIC WAND has probably the most
responsive and easy-to-use editor avail-
able for either a serial or DMA terminal. It
uses only single stroke control keys to
give command and takes advantage of the
special function keys on your terminal
whenever possible. In addition, you can
set up library files with coded sections that
you can merge by section name.

Full text formatting commands

The MAGIC WAND allows you to set the
left, right, top and bottom margins, page
length, indentation, paragraph indenta-
tion, (incuding “hanging” paragraphs).
text left flush, right flush, justified (two
ways), literal or centered, variable line and
pitch settings, variable spacing (including
half lines), bold face, underlining (solid or
broken), conditional hyphenation, sub-
and superscripting. You may change any
of these commands at run-time without
reformatting the file.
Merging with external data files

You may access any external data file,
with either fixed length or sequential
records. The MAGIC WAND converts the
record into variables that you define and
can use like any other variable. Of course,
you may use the data for automatic form
letter generation. But you can also use it
for report generation.

Variables

You may define up to 128 variables with
names of up to seven characters. The cur-
rent value of a variable may be up to 55
characters, and you may print it at any
point in the text without affecting the cur-
rent format. Although the MAGIC WAND
stores the variables as strings, you may
also treat them as integer numbers or for-
mat them with commas and a decimal
point. You may increment or decrement
numeric variables or use them in format-
ting commands.

Conditional commands

You may give any print command based
on a run-time test of a pre-detined condi-
tion. The conditional testuses a straight-
forward IF statement, which allows you to
test any logical condition of a variable.
You may skip over unneeded portions of
the file, select specific records to print,
store more than one document in a single
tile, etc.

True proportional printing
The MAGIC WAND supports proportional
print elements on NEC, Diablo and Qume
printers. Other formatting commands,
including justitied columns, boldface,
underline, etc., are fully functional while
using proportional logic.

Available on 8" soft-sectored and 5 174" Northstar or Micropolis (hard or solt sectored) diskettes, as well as
ONYX harddisk. Terminals supported include—ADDS. Beehive. Cromemco. Dynabyte, Hazeltine, Heath. Imsai,
Intertec. Lear Siegler. Microterm Act V. Perkin Elmer, Sol VOM1. Soroc. TEC. TEL Televideo. TRSB80 Mod I,
vector Graphics. plus a variety of video boards.

Also available in OASIS

staall business applications, wnc.

3220 Louisiana e Suite 205 e Houston, Texas 77006 e 713-528-5158
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Book Reviews

Introduction to
Microprocessor System
Design

by Harry Garland
McGraw-Hill Book
Company, 1979
Textbook, $10.95

One of the most impor-
tant pieces of hardware in
any microprocessor system
is an intelligent human user.
This book, by one of the
country’s leading small-
systems manufacturers,
assumes that the reader has
a supportive background in
both hardware and soft-
ware. If basic logic circuits
and the binary number
system are familiar topics to
you, Introduction to
Microprocessor System
Design is the next logical
step into the world of small
systems. Despite its textbook

format, nowhere does the
author leave the discovery
of an important concept as
“an exercise for the
student.”

The book is very logical
and precise in its layout. It
differs from the popular
“cookbooks” in that it deals
with a wide variety of
microprocessor integrated
circuits, devoting the whole
introductory chapter to a
discussion of their
similaritiés and common
principles. The following
chapters discuss the relative
advantages and shortfalls of
the various technologies
used in implementing
microprocessors. The speed-
versus-power trade-offs of
saturated-bipolar and com-
plementary metal-oxide
semiconductor (CMOS)
technology are covered, as
well as design considerations
for N- and P-channel MOS,

emitter-coupled logic (ECL)
and Schottky bipolar
technologies. The short sum-
mary at the conclusion of
each chapter should help
any design engineer select
the proper integrated-circuit
technology for a particular
application, whether it is for
industry or for a hobby.

Throughout the book, the
author stresses the need for
any designer to understand
not only the hardware be-
hind the system he is work-
ing on, but also the software
that will be required. With
this in mind, successive
chapters explore the evolu-
tion of the microprocessor
from an architectural stand-
point, which necessarily in-
cludes the increased power
of new software as well as
simplified design considera-
tions, such as number of
power supplies required and
maximum memory-
addressing capacity.

The student is exposed to
detailed information on each
of the evolutionary steps in
microprocessor development
(from the 8008 micropro-

-
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cessor through the Z8000)
early in the book. This helps
to familiarize the student
with microprocessors and
demonstrates how both
hardware and software
design have actually become
easier despite the increase in
complexity. It is here that
the reader learns how the
increased data processing
capacity of the latest genera-
tion of 16-bit processors has
been accomplished.

Of course, even the latest
microprocessor requires sup-
port circuitry. Power-supply
circuitry, for example, is
needed to deliver proper
voltages at adequate current
levels to both the micro-
processor and its associated
logic. Power supplies, clock
circuitry, external memory,
various signal buffers, and
additional logic are covered
in detailed circuit diagrams.
Specific components are
labeled, so that by the end
of Chapter 4 the reader
can construct his own
microcomputer.

Even after this point,
however, the reader can
continue his studies. Later
chapters contain i formation
on expanding the basic
single-board computer by
adding memory and inter-
facing to peripherals. Impor-
tant concepts such as syn-
chronized data transfer and
the uses of interrupts are
covered in detail. Direct-
memory-access (DMA) and
memory-mapped input/out-
put (I7/0O) information is
presented along with basic
and advanced binary
arithmetic and assembly and
high-level languages.

The final chapters include
such topics as interfacing to
analog systems and the
various bus standards. This
last topic emphasizes the
flexibility of microprocessor
designs and shows how
various portions of a single
system may be designed by
different members of a team,
while avoiding the problems
of “design by committee.”

By following the outline
of this text and completing
the numerous exercises
presented, the reader should
be able to pick up informa-
tion usually found only in
college-level courses.
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REM ’MERGE SORT USING LINK () FOR INDEX
FUNCTION  MERGE (1,J=INTEGER) =INTEGER
VAR T KM M=INTEGER
IF ARRAY (I) <ARRAY (J) THEN
BEGNN

 M=I

LINK(KM)=1
KM=1
Bl 1=LINK(D)
L. END
E" B LINK(KM)=]
: END=T

_ FUNCTION  SORT(S,IS=INTEGER)=INTEGER
4 VAR KS,I1J]=INTEGER
e IF IS=]S THEN
I | BEGIN
Bl LINK(S)=0
= RETURNED.VALUE=IS
Bl GOTO OEND
= END
__ KS=IS+({(IS=IS)2)
11=SORTUS KS)

1]=SORT(KS+1JS)
RETURNED. VALUE =MERGE(I[})
OEND  END=RETURNED.VALUE
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Now there’s no need to switch

This new Structured Basic™ language offers
all the power youve been waiting for.

The language produces chainable (passing com-
mon variables), relocatable .COM files in the CP/IM*
world. It uses CP/M 2.xx capabilities while remain-
ing 1.4x compatible.

It gives you: fully defined user functions and
procedures {both recursive); local and global varia-
bles, functions and procedures; REPEAT - UNTIL,
WHILE - DO, IF - THEN - ELSE, BEGIN - END,
CASE - OF structure techniques; single and double
precision floating point, fixed point packed BCD,
integer, string and character data types; packed
binary disk storage (requiring no memory / disk type

"CP/M is a trademark of Digital Research.
Circle 71 on inquiry card.

conversions); and much, much more. . . and still
retains the flexibility of BASIC.

As a software house always looking for that
great, powertul, new language.  .we're excited
about making Structured BASIC™ available to the
software community.

Order your copy now at an introductory price of
$250., from. ..
MICRO®AP, INC.
9807 Davona Drive

San Ramon, CA 94583
Telephone (415) 828-6697

MICRO®AP

“Structured BASIC is a trademark of Topaz Programming.
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Introduction to Micro-
processor System Design
will continue to be useful
after the first reading,
because it makes an ex-
cellent reference book.

Curtis P Feigel
Editor

The Nature of Human
Consciousness

Robert E Ornstein, Editor
W H Freeman, 1973
Softcover, $8.95

The Nature of Human
Consciousness is a book of
readings on the workings of
the mind. As such, it is
valuable for two groups of
readers in the computing
field: those involved in
artificial-intelligence research
and development, and those
who are trying to design
“user-friendly” computer
systems. That the book is of
interest to the former is
probably obvious; it is of in-
terest to the latter group
because of the difficulty of
designing good user inter-
faces without knowing how
users will perceive sensory
inputs and react to them. A
working knowledge of how
the human information pro-
cessing system (IPS) func-
tions is a good antidote to
batch mentality and to
abominations like IBM Job
Control Language (JCL).

In The Nature of Human
Consciousness, Robert Orns-
tein has drawn together
readings from several fields:
psychology, medicine, an-
thropology, and oriental
philosophy. The last may
seem out of place to those
who regard oriental thought
as so much mumbo jumbo.
It is not. (Since I have a
Master of Arts degree in
Chinese philosophy, I con-
fess the possibility of pre-
judice here.) While reading
several of the earlier medical
studies on brain functions, I
was impressed to see that
the results of these studies
differed from standard
Western thought, and that
they were compatible with
the classical Chinese point of
view. Having marked up my

Circle 72 on inquiry card.

copy of the book with com-
ments on this, I was
delighted to find that the
next section contained a
concise summary of the
Chinese point of view on
the dual nature of the mind.
Of course, the book is
dominated by current
Western studies on the
nature of mind and con-
sciousness. The major
advantage of reading this
collection is that the editor
has made an extremely good
choice of articles. Unless
you are trying to do original
research in the area, this
book provides a very time-
efficient way of getting “on-
line.”

The main theme of the
book seems to be the dual
nature of the brain (right-
hand and left-hand) and its
impact on the way we
perceive things. Considera-
tion of these implications
would be valuable for
anyone working with com-
puter graphics, since the
“unknown” right side of the
brain is the one that deals
more with shapes and forms
rather than with words. The
various articles in the book
might also provide inspira-
tion for those who want to
use computers to expand
creativity and self-
awareness.

In short, this is a good
sourcebook for modern
theories of human con-
sciousness, useful for anyone
who needs to better under-
stand how people think. B

John A Lehman
716 Hutchins #2
Ann Arbor MI 48103
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Text continued from page 10:

proved. This covers skills in elemen-
tary mathematics and in the language
arts.

An additional review of thirty-two
studies in simulation and adaptive
testing provides further support for
the notion that computer-based
education can be an improvement
over conventional educational
methods. This study (see reference 7)
performed by HumRRO for the
Office of Technology Assessment is

summarized in table 1. The majority
of these studies show savings in the
learner’s time to complete a course of
study (as much as 50% savings),
greater efficiency in terms of achieve-
ment per unit of time, improved
skills, and the provision of instruc-
tion not previously available by the
conventional method. As noted in the
review, the studies cut across all
levels of education and include train-
ing as well.

B. Because we are moving into an
information age, and because com-
puters are becoming ubiquitous in
our society, it is essential that we
develop a computer-literate society.

Licklider (reference 8) makes the
observation that:

The world is rapidly moving
into the information age. In
order to make the transition

_

Provision of
training not
Greater Improved previously
Source Time saved Cost saved efficiency skills available
S Abernathy and McBride, 1978 .. .. .. .. .. + + + + +
S Alen, 1976 ............ ... .. ... + + + + +
T Bejaretal, 1977 .................... + 0 + + +
S Bentz, 1975 .......... ... . ... + - + + +
S Brownetal, 1977 ................... + 0 + + +
S Brown, 1977 ... .. ....... ... . + 0 + + +
T Brown and Weiss, 1977 .. ............. + + + + +
S Buchanan,1978 ..................... + + + + +
S Elis, 1978 ... ... + - + - +
S Gregory, 1975 . ... + o~ + + +
T Guerraetal,1977 .. .................. + 0 + + +
T Hansenetal,1974 .................. + + + + +
S Johnson, 1976 ...................... 0 0 0 + +
T Lippey and Partos, 1976 .............. + 0 + 0 +
T Mclain and Wessels, 1975 .. .......... + 0 + + +
S Misselt and Call-Himwich, 1978 ... ... ... - - - - -
(conventional
S Mockovaketal, 1974 ................ + = + + =
superior)
S Orlansky and String, 1977 ... .......... + + + + +
S Puig, 1976
Tanks ... 0 + 0 0 -
Aircrattcarrier .................... + 0 + + +
Weapons trainer .................. + + + + =
Air traffic controller . ............... + 0 + + -
Automobile ....................... 0 + + + -
Airborne ECNsystem ............... + + = + =
S Roberts, 1977 ........ ... ... .. ..... + + + + +
T Sealy,1975......................... + 0 + 0 +
T Vale, 1977 . ... ... ... i + + + + +
S Willey, 1975
Dartmouth ....................... + 0 + + +
OhioState ....................... + - + - +
University of Wisconsin ... .......... 0 - + + +
University of lllinois ................ + 0 + + +
University of Michigan .............. + + + + +
Totals ... e + =27 13 28 26 25
-=1 7 2 3 7
0= 4 12 2 3 0

Key: S = simulation
T =testing
+ = positive results
~ =no significant ditference
0=no results

SOURCE: Human Resources Research Organization, 1978.

Source: Computer Technology in Medical Education and Assessment, page 25.

Table 1: Summary of the results of thirty-two studies on the effectiveness of computerized simulations and testing in the
classroom. The majority of these studies show savings in the learner’s time to complete a course of study (as much as 50% sav-
ings), greater efficiency in terms of achievement per unit of time, improved skills, and the provision of instruction not previously
available by conventional methods.
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wisely and well, the public
must understand information
science and technology.
People must master the
technology or be mastered
by it.

Molnar (reference 9) comments:

A nation concerned with its
social needs and economic
growth cannot be indifferent
to the problems of literacy. If
we are to reap the benefits of
science-driven industry, we
must develop a computer-
literate society.

C. Computers will move into our
homes and our schools whether or
not anyone does anything to ensure
their effective use.

This contention is underscored in a
recent survey (reference 10) by
Creative Strategies Inc, a market
research firm, which indicates that
school purchases of microcomputers
will quadruple in the four years be-
tween 1978 and 1982. Their projec-
tions are that the unit purchases by

i o ——— _ _________]|
Computers will move into
our homes and our
schools whether or not
anyone does anything to
ensure their effective use.

schools on a national basis will grow
from 26,700 in 1978 to 105,000 in
1982. Secondly, the estimates are that
70% of the demand will originate in
elementary and secondary schools.
Thirdly, a justification for the use of
the microcomputer as opposed to the
"maxicomputer” (ie: the large time-
sharing computer), according to their
survey, is based upon decreased cost
and increased ease of use. Control
Data Corporation’s PLATO system
(the major one that is being marketed
today as a system in the maxicom-
puter field for education) costs
$10,000 per terminal and roughly an
additional $800 a month for usage
fees. A typical microcomputer system
costs in the range of $500 to $2500,
depending on the peripheral devices
purchased with it.

It is imperative that computers
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22010 S. Wiimington Ave., Suite 306,
Carson, CA 90745 (213) 518-4245

—_—

GEMNERAL
LEDGER

ACCOUNTS
PAYABLE
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enter our educational system in an
orderly, intelligent manner, in con-
trast to our experience with tele-
vision. In its infancy, television of-
fered educators an excellent learning
tool. Unfortunately, we did not capi-
talize on its potential. It was domi-
nated by commercial interests and be-
came the “wasteland” many people
decry. Massive efforts by the Public
Broadcasting Service (PBS) with
series like Nova, and the Children’s
Television Workshop with Sesame
Street, although excellent demon-
strations of the role that television
could play in education, have little
overall impact because of the en-
trenchment of commercial interests.
If the educational community (in-
cluding federal agencies and private
foundations interested in education)
does not move forcefully and soon to
ensure proper support for teachers
and students in making intelligent use
of personal computers, computers
will become the “wasteland” of the
1980s, being used for playing more
and more sophisticated versions of
"“Star Wars" games, instead of helping
our young people to develop their in-
tellects to the fullest extent possible.

D. There is an inequality of
opportunity across the spectrum of
our society.

For a wide variety of reasons,
young people from our lower socio-
economic levels currently do not ob-
tain the same benefits from our edu-
cational system as do their contem-
poraries in middle- and higher-
income communities. Already
schools in the latter category are pur-
chasing personal computers in large
numbers (eg: in several Long Island
school districts there is at least one
personal computer in each elemen-
tary school), while inner-city schools
are unable to find the funds to par-
ticipate in this “revolution.”

Every year that goes by widens the
gap in the preparation between the
young people in these two groups at
social, human, and economic costs

which cannot be tolerated in a
modern democratic society.
E. Our present educational

system is a mature industry which
cannot be improved even with
massive infusions of funds.

The urgency of the need of our
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educational system for help is
presented very effectively by Dr
Dustin Heuston, Chairman of the
World Institute for Computer-Aided
Teaching (reference 11). He points
out that:

® Our current educational-delivery
system is mature—ie: it is insen-
sitive to additional investment. He
feels that the system cannot be im-
proved without the dramatic
change producible only with new
technologies.

® The current educational-delivery
system provides about 15 seconds
of personal attention per hour.
With computers, that proportion
can reach almost 100 %.

® Dr Heuston describes an in-
teresting analogy which is instruc-
tive for all educators: “If this were
1478, the business of foundations
and government would be to en-
courage the introduction of the
book into the educational system,
not to work with monks in
monasteries to improve their
manuscript production abilities by

funding studies on handwriting
legibility, the placement of candles
for lighting, or the design of better
pens or superior ink."”

® After many years of expensive ef-
forts to improve teacher produc-
tivity and other aspects of the
educational system, the system
seems to have achieved its max-
imum effectiveness.

What Must We Do?

The evidence in favor of placing
computers in our schools in massive
numbers is already compelling and
growing stronger every year. In addi-
tion, there is danger that the United
States will lose its world leadership in
this field. Most of the countries repre-
sented at the International Federation
for Information Processing (IFIP)
Working Conference on Computer-
Assisted Learning in September 1979
have a national effort in place to
bring computers into their schools
(eg: France has a program called “Ten
Thousand Computers in the
Schools").

Dr Sylvia Charp, of the Phila-

0 From $129

N

TRS-80, PET,
APPLE, SORCERER

CGmmunlcatlnns Interface Systems

CSend & Receive Morse Code / Radioteletype
. Teaches Morse Code! | Copies wire services!
I Complete Hardware & Software Package

[T Extensive User Manuals

Write or call for complete catalog

MACROTRONICS, inc. ®

1125 N. Golden State Blvd. / Suite G
Turlock, CA 85380 (A)
(209) 667-2888 / 634-8888

We are experiencing telephone difficulties, please keep trying.

—

et

Caitormaresidents add 6% tax
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delphia School System, points out
that for at least a decade, visitors
have come from many foreign coun-
tries, learned about our successes and
failures, and have gone home to
implement programs of their own.
Especially within the past three to five
years, these programs have been na-
tional in scope and have been funded
at significant levels. During this same
period, little funding has been avail-
able in the United States for such ac-
tivities, and what has been available
has had no focus.

Despite this lack of national.com-
mitment, there are a number of active
efforts around the United States, in-
cluding:

® Bob Albrecht (the Dragon and
Friend of Children), who is well on
his way to turning Menlo Park,
California, into Computer Town
USA.

® Karen Billings and her Microcom-
puter Resource Center at Colum-
bia Teachers College, which pro-
vides advice and hands-on ex-
perience for New York area
educators.

® This author and Jo Ann Com-
ito and their Laboratory for Per-
sonal Computers in Education,
which has been in existence for five
years providing advice for
educators nationally, and which
has developed a graduate program
in computers in education as well
as a large number of courseware
units.

® Sylvia Charp, the “grand lady” of
educational computing, who has
more experience with the real
world of computers in education
than anyone else in the world.

® Tom Dwyer, who, for over a
decade, has been developing novel
ways of using computers to pro-
vide learning environments for our
young people. [See his article on
page 74 of this issue....CM]

® Judy Edwards of the Northwest
Regional Educational Laboratory
in Portland, Oregon, who recently
received a federal grant to establish
a clearinghouse for microcom-
puter-based courseware.

® Joyce Hakansson of Children’s
Television Workshop, who, in
conjunction with the Busch
Gardens people, is developing
neighborhood parks with micro-



Your micro-computer deserves the best
in data base management

Get the most out of your micro-computer. Use an
advanced and progressive data management
system...one with many large-computer features
...one designed to meet your present and future
needs.

HDBS is an extended hierarchial data base
system offering

efixed length records
o file-level read/write protection
eone-to-many set relationships

MDBS is a full network data base system offered

as an upgrade from HDBS.. .or it may be ideal as

your initial system. Unique and versatile, it adds

these features:

o full network CODASYL-oriented data structures

e variable length records

e multiple levels of read/write protection

eone-to-one, many-to-one, and many-to-many sets

enon-redundancy of data, easy updating

eoccurrences of a record type may own other
occurrences of the same type

e a single set may have multiple owner and member
record types

MDBS-DRS. As an add-on to MDBS, the DRS
system offers extraordinary flexibility in data base
restructuring to meet new needs.

e Item, record, and set types can be added, deleted,
or renamed in an existing data base as well as
other data base characteristics. You can redesign
the data base after it is already on-line!

MDBS-RTL. As an add-on to MDBS, the RTL
(Recovery Transaction Logging) logs all data base
transactions, so that in the event of a system
failure, the data base can be recovered with
minimal loss of information.

e The recover processor permits selective reloading
of the data base from the transaction file. Users
can log messages, indicate complex transaction
sequences, and effect selective cantrol over the
recovery process.

HDBS and MDBS Packages Include:

e DDL data definition language analyzer/editor

®260-page users manual

e DMS data management routines callable from host
language

e Sample application program and DDL files

eRelocator to re-org all routines

e System specific manual for bringing up oursoftware

Coming soon: Query System/

AIrpRen Report Writer, Multi-User Versions
oATAloass. of MDBS, and a 28000 Version.

SYSTEMS
S Write or call for free copy

of 54-page “primer” on data

base systems for

micro-computers.
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Both HDBS and MDBS Systems. ..

e Run under...
CP/M with Microsoft BASICs, FORTRAN or
COBOL, InterSystem
PASCAL/Z, Sorcim PASCAL/M.
MVT/FAMOS with BASIC.
TRSDOS and NEWDOS (Models | and I1) with
Disk BASIC.
OASIS with BASIC.
North Star DOS with North Star BASIC.
Apple DOS and Applesoft BASIC.
Machine Language Interface available on all
above systems.

e Up to 254 record-types definable in the data base;
each record-type may contain up to 255 item-
types; each item-type may be up to 9,999 bytes in
length.

eNames of data items, records, sets, and files are
wholly user definable.

eCommands to add, delete, update, search, and
traverse the data base.

e Straightforward use of ISAM-like structures.

e Records can be maintained in several sorted
orders.

e Written in machine language for maximum
execution efficiency and minimal memory usage.

e [ndependent of types and sizes of disk drives.
Support data base spread over several disk drives
(max. 8); disks may be mini- or full-sized floppies
or hard disks.

e Available in versions 280 (requires approx. 18K),
6502 (approx. 26K), 8080 (approx. 22K), and 8086
(approx. 22K).

Ordering and pricing information:

HDBS - 280 §250.00 When ordering, specity intended
HDBS - 6502 32500 use with. ..
HDBS - 8080 32500 4. North Star DOS and BASIC
HDBS/MDBS Manual 3500 2 CP/M- Microsoft BASIC 4.XX
HDBS - Upgradeto MDBS 55000 3. Cp/M - Microsoft BASIC 5.XX
System Specific Manual {each) 5.00 4
or FORTRAN-80
. CP/M - Microsoft COBOL-80
. CP/M - InterSystem PASCAL/Z2
. CP/M - Sorcim PASCAL/M
. TRSDOS/NEWDOS and TRS
Disk BASIC. (Models | and 1]
MDBS - DRS add-on 10000 % :A‘"":_ DOLS and A"‘:'e”:‘ BASIC
NDSS Disvania | soo 10 Mecuee Lansuage nerce
A
:’;gg: ) glt ;da‘:‘jgl 3og.gg 11. MVT/FAMOS and BASIC
L 12. OASIS and OASIS BASIC

MDBS - 280 §750.00
MDBS - 6502 825.00
MDBS - 8080 825.00
MDBS/HDBS Manual 35.00

Add $2.50 handling fee for
non-cash order ($5.00 outside U.S.).

For machine language
callable forms. add $75.00

We accept Visa and Master Charge. Indiana residents add 4%.

Finally, our software may cost a little more. ..
but it's worth a lot more in quality and versatility.

Micro
Data HBase
Systems, inc.

Box 248, Lafayette, Indiana 47902 / 317-742-7388
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computer halls to make such
A caily ible fo

be camed om to adueve the goal of

children.
® Arthur Luehrmann of the
Lawrence Hall of Science. who has

3 using the com-

puter.
The essential problem here is that
the private sector (ie: pubhshen and

developed a variety of i
ways of using microcomputers in a
museum setting. [See his article on

o) is un
to commit resources at the level re-
uired because the market has not

1 Keepmg abreast of developments

in information technology.

2 Advising educators about
capabilities and limitations of
hardware and courseware.

3. Training teachers in the uses of
computers in learning en-

vironments.
4. Developing large amounts of high-
ualit and training

page 98 o/ lhls issue....CM] veloped sufficiently to ensure pro-
® The staff of the Mumesota Educa- htabnlny in P
tional C. until is

which has embhshed a statewide
network of microcomputer users
and has developed a large library
of courseware.

® Seymour Papert (the father of the
LOGO language), who is con-
ducting an exciting experiment
with a group of children who are in
an environment where each child
has instant access to a personal
computer at home and at school.
lLook for his article in a future
issue of BYTE ....CM]

® Michael Zabinski, who runs a
summer overnight camp where
children learn about computers.

® Karl Zinn of The Center for
Research on Learning and
Teaching at the University of
Michigan at Ann Arbor, who
serves as a source of information,
courseware. and advice to school
people all over the US.

Although these groups are making
important and continuing cantribu-
tions to the field, and although there
is informal communication among
these people, there is no national
focus and, in toto, inadequate fund-
ing to accomplish the tasks that must

developed in sufficient quantities,
school people are unwilling to com'-

quahty
teachers to develop their own.

A senous look at the amount of effort

mit their tothep
computing power for their students—
thus establishing a “vicious cycle”
which will dissipate very slowly
unless there is substantial interven-
tion. Because of the magnitude of
ing required to develop a market
of sufficient size that the private sec-
tor will take over, such funds must
come from the federal government
This problem was i

q to these pur-
Pposes at a significant level reveals that
the funding levels of these centers
must be 1 to 3 million dollars per
year.

In the present economic climate,
such sums appear to be difficult to
obtain. But when we weigh these
sums against the cost to individuals
and to the nation of lost educational

and inad intellec-

decade ago, and efforts have been
under way for several years to obtain
federal hmding to establish ane or
more national centers for P

ual development of many of our
young people, the choice is clear.m

in education. The earliest of these
arose as a set of recommendations by
the Carnegie Commission on Higher
Education in 1972 (reference 12),
w)ule the most recent is a bill

13} introduced into the
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What'’s the difference
between Basic. and Pascal?

COMPARE THESE APPROACHES TO DRAWING A CIRCLE

in BASIC

“Thisiseasy...”

1600 MovE RO

10 FOR T=0 10 360 STEP 25
120 DRAW R#Cos(T), R¥SINCT)
3¢ NEXT T

“Oops, didn't quite meet ...

... but that'’s easy to fix.”

100 MOVE RO .
1o FOR T=0 To 36o” sTER 25
|20 DRAW R¥e03C), R¥ SINCT
130 NEXT T

“Oh, now itcloses...
in fact, it overlaps.”

Programming by trialand error

in Pascal

"“The simplest circle drawn with line
segments is a regular polygon ...”

procedure Circle (X, Y, Radius: real);
const Sides = 16:; Pi = 3.14159265;
var N:integer; Theta : real;
begin
Move (X+Radius,Y);
for N: = 1 to Sides do begin
Theta: = 2 * Pi * (N/Sides);
Draw (Radius * cos (Theta) + X,
Radius * sin (Theta) + Y);
end;
end;

Programming by design

GET IT RIGHT THE FIRST TIME

INTERNATIONAL - - - " " " " " " "7”"="”"=”"7"”""”"=""—=

DISTRIBUTORS

Australia: Sydney
Network Computer Servicex
200-3877

Canada: Vancouver

Oregon

01-588-0667
2340 SW Canyon Road * Portland, Oregon 97201

Japan: Tokyo (503) 226-7760 « TWX 910-464-4779

Rikei Corporation

03-345-1411 0 e e e e e e e e e e e e o — — — — —
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If you like the feel of precision tools, give us a call or return this coupon.
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Interactive Control of a
Videocassette Recorder with a
Personal Computer

The use of computers in education
is not a new concept. Many colleges
have effective time-sharing systems
for use by both students and faculty.
However, the recent widespread
acceptance of small personal com-
puters has opened up many oppor-
tunities for increased use of com-
puters in education. One such use is
for computer-aided instruction
(CAI).

This article describes the method
used to interface a Sony Betamax
videocassette recorder, Model
SL0-320, to two popular computers,
the Radio Shack TRS-80 and the Ap-
ple 1l computer, so that a low-cost,
lecture-supplemented, computer-
aided instructional system is
achieved. The system was originally
designed for medical students, but it
has a wide range of applications.

Medical colleges make considerable
use of videotaped lectures. These

About the Author

Richard C Hallgren is an assistant professor in
the Department of Biomechanics at Michigan
State. He works on applications of
microprocessor-based systems to scientific
research. This project was supported by In-
dependent School District #196, Rosemount,
Minnesota.
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allow a student to review material
presented at a lecture which the
individual was not able to attend, or
to review material in preparation for
examinations. Often the student does
not need to review an entire lecture,
but needs to be concerned only with
specific segments,

If a computer could be
used to control the
presentation of
videotaped material to a
student, perhaps learning

could be more efficient.
=== ————— ——— =]

The Sony SL0-320 videocassette
recorder has the capability of selec-
tively searching for and playing
specific segments of a videotape
through the use of an RM-300 Auto
Search control. The operator can
enter a number representing a specific
location on the tape. The recorder
will move the tape to that location
and begin playing. This search pro-
cess uses a timing signal which is
placed onto the tape during the
recording process. The autosearch

function allows students to review or
examine material without having to
sit through a whole lecture.

As part of any learning experience,
it is important that the student know
whether he or she has retained facts
and understood concepts. This ques-
tion is usually answered at examina-
tion time, often to the dismay of the
student. If a computer could be used
to control the presentation of
videotaped material to a student,
perhaps learning could be more effi-
cient.

For example, if a student wants to
review the symptoms of the disease
hypercalcemia, the computer can not
only control the presentation of the
material, but after the material has
been reviewed, the computer can ask
the students questions related to the
material. If the student retains the
material and answers the questions
correctly, new material can be
covered.

However, if the student cannot
answer the questions correctly, the
videotape is rewound, and the
material on the tape is presented
again. By doing this, the student
gains confidence that he or she is real-
ly learning the material.

It is a relatively straightforward



1. Outlasts every competitor—200,000,000 8. Connects directly to TRS-80™ APPLE® and

character head warranty other computers
2. No duty cycle limitations—even in demanding 9. Block graphics—64 shapes for charts,
business applications graphs, diagrams
3. Professional print quality—9 x 7 matrix 10. Friction and pin feed
4. Rugged business use construction—metal 11. Plain paper—up to 3 parts
chassis—two motors 12. 6 and 8 lines per inch—program controlled
5. 80 characters per second paper savings
6. Upper and lower case—full 96 character 13. 80 and 132 columns—program controlled
ASCII set 14. Price—the best value in the industry. Call or
7. Double width characters write today for the name of your local

Microline 80 dealer.

14 REASONS
WHY TRS-80
OW N E RS All fourteen are standard with every

Microline 80. The only options are

C H OOS E T H E snap-on tractors and a buffered (up ta
2000 characters) RS232 interface.

MICROLINE 80
OKIDAIA

Okidata Corporation )
- 111 Gaither Drive, Mount Laurel, New. Jersey 08054
TRS-80 is a registered:trade mark of"Radlo Shack, a division of Tandy Corp. Telephone: 609-235-2600
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forms.

- -

Betamax Signal Source/ BASIC Machine-Language
Connector Pin Destination Command Command
CN1-20 EGINNING F TAPE from Betamax PEEK(— 16137) LDA $COF7
CN1-7 CASSETIE IN from Betamax PEEK( —16133) LDA $COFB
CN1-11 REWIND to Betamax POKE - 16142,3 LDA #03
STA $COF2
CN1-8 STOP to Betamax POKE — 16142,0 LDA #00
STA $COF2
CN1-13 PLAY to Betamax POKE — 161421 LDA #01
STA $COF2
CN1-12 FAST FORWARD to Betamax POKE —16142,2 LDA #02
STA $COF2
CN1-15 COUNT from Betamax PEEK( - 16141) LDA $COF3

Table1: Videocassette recorder functions controlled through the Apple Il interface of figure 1. The recorder being controlled is the
Sony Betamax SL0-320 videocassette recorder; this is done through the pins that connect the recorder to the RM-300 Auto Search
control unit. The software commands necessary to activate these functions are given in both BASIC and 6502 machine-language

task to interface either the Apple II or
the TRS-80 to the Betamax SL0-320
recorder. This article will describe
both the hardware and software
necessary to interface the Apple II
computer to the Betamax, followed
by the necessary changes to translate
this to the TRS-80.

Interface Implementation—
Apple I

The Apple II, with its eight
peripheral-board connectors, makes
the job of designing and implement-
ing interface cards relatively simple.
Since these connectors are on the
main computer board, any interface

Now you

series controlle
Cartridge drive, 8 i

Hard Disk
Made Easy

trouble free. Just select the XCOMP XIS

SA1000. Our complete package, including first
class support software, will get you up and run-

can move up to hard disk

r for your disk drive: SMD,
nch disk bus or Shugart®

ning fast. And the cost will be less than you would
expect. We specialize in getting OEM’s into hard disk
systems. Our customers include the most successful
companies in the microcomputer world,
Move up to hard disk the.-easy way. Call XCOMP—
we'll get you going with hard disk right now.

XCOMVIP

INCORPORATED
9915A Businesspark Avenue,
San Diego, CA 92131
(714) 271-8730
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cards will be inside the computer,
using the computer's power supply.

Figure 1 shows the Betamax to
Apple II interface in schematic
diagram form. The left side of the
schematic shows connections made to
the Betamax through the connector
normally used for the RM-300 Auto
Search control. The right side of the
diagram shows the connections made
to the Apple II through the interface
connector.

It is a relatively
straightforward task to
interface either the Apple
IT or the TRS-80 to the
Betamax recorder.

Connector pin CN1-20 from the
Betamax goes low when the video-
tape has been completely rewound.
Connection CN1-7 from the Betamax
goes low when the videotape has been
loaded into the player. These two
signals are sampled at the beginning
of the program to assure that the
videocassette starts from a predeter-
mined point. Connection CN1-15
from the Betamax carries the timing
signal that has been formatted onto
the videotape. This signal is divided
by a factor of 60 by IC1 and IC2.

IC3 is an 8-channel data selector
which is used to selectively connect
signals from CN1-20, CN1-7, or the
divided timing signal, to data-bus line
seven (D7) in the Apple 1. D7 was
chosen because its state can be easily



|___The Percom SBC/9™: A “10” By Any Measure.

Available with either the new, powerful 6809 1P or an optional 6800-software-compatible
6802, here are 10 beautiful reasons why the Percom SBC/9™ is not ]ust another runner-up
MPU/Slngle -Board-Computer card.

(1)

(2]

S8-50 bus direct, plug-in-compatible upgrade
MPU. Requires no modification of the system
bus, I1/0 or memory.

Full-capability stand-alone single-board compu-
ter. Accommodates a 6809 microprocessor or op-
tional 6802 microprocessor without modifica-
tion.

On-card 1 KROM monitor “auto-links” to optional
second 1 K PROM — if installed. Second PROM
may be used to easily extend or modify the prim-
ary monitor command set.

Eight-bit parallel portis multi-address extension of
system bus. Accommodates an exceptional vari-
ety of peripheral devices ranging from game pad-
dles and keyboards to memory management
modules. Connector is optional.

(5]

®

Serial portincludes a full-range selectable bit rate
generator. Optional subminiature ‘D’ connector
provides RS-232 compatibility.

Extendable addressing via SS-50 bus baud lines
to 1 Mbyte. Extendable addressing to 16 Mbytes
or more through the parallel “super port.”

Includes 1 Kbyte of static RAM.

All on-card 1/0 is fully decoded so that adjacent
memory space may be used.

ROM circuit may be jumper-wired for single- or
triple-voltage 2716 EPROM.

On-card power regulators simplify power supply
design by minimizing regulation demands.

Plug the SBC/9™ into your SS-50
system bus, and just that easily
you've upgraded to the new super-
fast super-powerful 6809 MPU with
such programming amenities as 10
addressing modes, 16-bit instruc-
tions, auto-increment/auto-decre-
ment and position-independent
code. Plus, you now have extended
addressing capability, and opera-
tion under control of PSYMONT™,
the most powerful and flexibile 1K
ROM 6809 operating system yet
written.

Products are available at Percom dealers nationwide. Call toll-frees,
1-800-527-1592, for the address of your nearest dealer, or to
order direct. Prices and specifications subject to change without notica.

™ trademark of Parcom Data Company, Inc.

Circle 83 on inquiry card.

Percom SYstem MONitor
PSYMONT provides the usual
ROM monitor functions in 1 Kbyte. It
is easily extended and customized
because its unique ‘look-ahead”
program structure first searches an
alternate command table. The ta-
ble, if present, may be used to rede-
fine or extend PSYMON's™ com-
mand set.

And with PSYMONT™, /O is easily
directed to any peripheraldevice —
even a disk system — through a
Device Control Block table located

PERCOM DATA COMPANY, INC.
217 N KIRBY GARLAND. TEXAS 75042

(2141 272.3421

in memory. This allows you to leave
the details of 1/O software to the
separate /O device drivers.

A PSYMON™ ROM is included
free with the purchase of an
SBC/9™. The Users Manual in-
cludes a source listing.

The 1 Kbyte ROM monitor for the
SBC/9™ 6802 option includes a
primary set of typical 6800-
compatible monitor commands. As
for PSYMON™, the commands are
easily extended or modified.

PERCOM
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Figure 1: Schematic diagram of the videotape control interface used to connect the Apple Il computer to the Sony Betamax SL0-320
videocassette recorder. Connection to the Betamax unit is made through the RM-300 Auto Search control connector. Connection to
the Apple Il is made through one of the input/output card slots on the main computet circuit board. Connections to the videocassette
machine are shown on the left side of the diagram; connections to the computer are shown on the right side. The "DS§" line of

the Apple 1l is a device-select line that is active when in a low logic state.
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New Products

Base 2
Model 800

Lightweight, compact 80-column dot
matrix printer with 60 Ipm speed. Fea-
tures 5 print densities and 15 baud
rates up to 19,200 baud.

Gall for Pricel

Texas Instruments
99/4 Color Monitor

High quality 13" color monitor for
high-resolution charts, graphs, anima-
ted displays, and more! Simple, sure

hookup. call for Pricel

Dynabyte
DB8/6

A multi-user, hard disk microsystem
with expanded capabilities needed by
agrowing business! 32, 64 or 96 meg-
abytes of storage.

Call for Pricel

Circle 84 on inquiry card.

MicroWorld®Attacks Inflation With

Free Freight, Low Pricing...

MicroWorldintroduces the most attractive
mail-order offerin the computer industry.
The nation’s largest inventory. plus our
own automated order processing, allows
us to pass atong unrivaled cost savings.
And now, as an additional measure to
counter inflation, we offer free freight on
any product featured on this page. We'll
pay the surface freight on all pre-paid
products in this ad. to any of 18.000 U.S.
tariffed locations. No handling charges.
add-on costs. insurance fees or credit
card fees! Mostitems areinstock for fast
delivery at exceptional discounts!

Soroc1Q 120

High quality;
text editing ter-
minal, 73-key
board, built-in
2KRAM,RS232
interface.

8769

Low priced
electrostatic
matrix printer,

comprint GP

1 \i 225 cps; ideal
‘Eﬂm ‘ for personal

computers, or
.

professional
applications
requiring sec-
ond printer.

Call for Pricel

Televideo 9208

LTI AL
(LN

Low-cost ter-
minal loaded
with features:
full-function
keyboard,
24X80 display,
= blink, reverse,
self-test!

Call lor Pricel

T
o drhin

“Timeless" home
computer sys-

TSR . tem;expandable
g o % memory, fullsoft-
-

Call tor Pricel

Call us before you buy anywhere else.
Find out their total cost. Then compare
with our low, freight-freeprice. Our industry-
trained staff stands behind every order.
We're the source you can trust. We grew
up with the microelectronics revolution:
We helped pioneer its growth. Our Free
Freight program, our attractive pricing,
andoffthe-shelf delivery are our “thanks”
1o the thousands of satisfied computer
users who made MicroWorld the world's
leading mail-order source for micro-
computers and peripherals!

Texas Instruments
99/4 Home Computer

Superior sound,
16-colorgraph-
ics, lowpricein-
cludes 13" color
monitor.
We will try to
beat any adver-
tised price!

T e10 150 cps, RS232
tractors, 3" to
\ 15" form width;
\% bidirectional
printing. Also
have 820's and

825's.

OkiData H

MicroLine 80
: 4

Compact, 80 cps
printer; 9x7 ma-
trix, 132col. w/-
compressedprint,
graphics, and
more!

Call for Price!

North Star Horlzon

rorL-Free 1-800-528-1418

Quad- or double
density, while
they last! Plus,
hard disk drives
for expansive
storage require-
ments.

Call tor Pricel



tested by rotating it left from the
accumulator into the carry bit.
Apple has conveniently provided
an internal decoding scheme that
forces a DS (Device Select, active
low) line to go low whenever certain

INCREMENT

STORE
STATUS AND
ACCUMULATOR

INCREMENT
LEAST
SIGNIFICANT
8 BITS

OF COUNT

YES

INCREMENT
MOST
SIGNIFICANT
8 BITS

OF COUNT

COMPARE
COUNT WITH
STOP COUNT

YES

RESTORE
PROCESSOR
STATUS

RESTORE
ACCUMULATOR

RETURN

i

Figure 2: Flowchart of the increment
machine-language subroutine that
monitors forward motion of the
videotape. See listing 1 for the 6502 code;
see listing 4 for the Z80 code.
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address locations are accessed. The
Betamax interface card was designed
to reside in input/output (1/0) card
slot 7. This means that the DS line
(pin 41) will go low
whenever hexadecimal memory loca-
tions COFO thru COFF are addressed.
Table 1 shows the Betamax connec-
tions and functions that will be ac-
cessed for a given BASIC statement
or a given machine-language com-
mand.

The Betamax can be commanded to
move the tape in any of the play,
rewind, fast forward, or stop modes
by dropping the appropriate line
from connector CN1 to ground logic
state. IC7 is a 4 to 16 line decoder
latch which is used to selectively turn
on one of the four transistors that
control the function of the
videocassette recorder.

Software Control of the Video
Recorder—Apple II

The software portion of the project
was handled in two parts:

® A machine-language routine was
written to count the pulses coming
from the timing track on the
videotape and to determine when
the desired destination location
along the videotape is reached.

® A routine written in Applesoft
floating-point BASIC loads the
videotape destination location and
controls the video recorder. In
addition, all of the routines used to
quiz the students were written in
Applesoft BASIC, but are not
shown in this article.

Figures 2 and 3 show the flowcharts
for the machine-language routines.
Listings 1 and 2 show the actual pro-
gram code in assembler format with
comments. The programs are quite
similar. The increment routine in
listing 1 is used when the videotape is
being moved forward (play or fast-
forward modes) and the decrement
routine in listing 2 is used when the
videotape is being moved in reverse
(rewind).

Upon entering the appropriate
subroutine from the BASIC program,
the processor status and the ac-
cumulator are pushed onto the stack.
The line carrying the pulses from the
timing track on the videotape is then
sampled until it has been determined
that the tape has moved a distance

equal to 1 pulse width. A present-
location register consisting of two
8-bit words is then incremented or
decremented depending on whether
the tape is being moved forward or
reverse.

DECREMENT

STORE
STATUS AND
ACCUMULATOR

DECREMENT
LEAST
SIGNIFICANT
8 BITS

OF COUNT

BORROW
°

YES

DECREMENT

osT
SIGNIFICANT
8 BITS
OF COUNT

COMPARE
COUNT WITH
STOP COUNT

YES

RESTORE
PROCESSOR
STATUS

RESTORE
ACCUMULATOR

RETURN

i

Figure 3: Flowchart of the decrement
machine-language subroutine that
monitors reverse motion o f the videotape.
See listing 2 for the 6502 code; see listing 5
for the Z80 code.



Announcing an Intel Seminar on
Microcomputer Solutions for the '80s.

The 1980s will require total ® Highest performance micro- Agenda
microcomputer system solutions to system configurations achieved 8:00 a.m.
enable you—the system designer— through co-processing and Registration
to keep pace with ever increasing multi-processing. 8:30 a.m.

application complexities. To help
you plan for the '80s, Intel is sponsor-
ing a series of one-day seminars
discussing the directions for future
VLSI computer solutions.

In these seminars, you'll learn how

® [ntegration of system program-
ming and software functions into
silicon.

® [ntegration of memory manage-
ment and protection facilities.

Course materials will include a

Introduction of Intel’s total
solution approach

10:30 a.m.
New Microprocessor Products

Preview of three microprocessors
covering 16-bit, 16/32-bit, to

our VLSI solutions uniquely address . 32-bit complexity
the needs of the future. Topics g;l;ncaxl(‘))teb(;?kﬂan%an .:?flvanced 12:00 Noon—Lunch
discussed will include system-level £ which wi’ outine 1:00 p.m.

integration in 16-bit, 16/32-bit, and
32-bit microcomputers; peripherals;
software; single board computers—
and more. In short, you'll find all
the information you need to get

a head start on your next
generation of products.

Who should attend.

The seminar is intended
specifically for software, hard-
ware, and system engineers and
managers who will be responsible
for designing systems for the '80s.
The seminar is structured to give
you a comprehensive look into
future directions in VLSI computer
system development, such as:

e New microprocessor families
designed to meet increasing appli-
cation complexity.

® Tools to speed your product to
market by increasing programmer
productivity.

Intel’s comprehensive line of
new products.

Microsystem architecture
Discussion of new peripheral
building blocks and system inter-
connects

2:30 p.m.

Microsystem software

Review of new operating systems,

high level languages and develop-

ment tools
3:45 p.m.

Summary and questions/answers
Cost: There is a $15.00 registration fee
which will cover seminar material
and lunch.

More information.
For registration information
and to guarantee reserved space
at the seminar, please contact
your local Intel sales office a
minimum of one week prior
to the seminar in your area.
The person to contact for your
seminar is listed below, so call today.

intal delivers

solutions.

Seminar Date  Location Contact Phone Seminar Date  Locatlon Contact Phone
May 13 Santa Clara, Ca. Bob Cifranic (408) 987-8086 June 19 Houston, Tx. Larry Gast (713) 784-3400
May 16 Seattle, Wa. Steve Prue (206) 453-8086 June 19 Philadelphia, Pa. Gene Murphy (215) 542-9444
May 20 Baltimore, Md. Steve Kay (301) 796-7500 June 20 Dallas, Tx. Dave Takacs (214) 241-9521
May 21 Cincinnati, Oh. Dave O'Hanian (513) 890-5350 June 24 Toronto, Canada Franca Martinek (416) 675-2105
May 22 Detroit, Mi. StanKorus (313) 353-0920 June 25 Montreal, Canada John Freeman (613) 829-9714
May 28 Minneapolis, Mn. Blain Erskine (612) 835-6722 June 27 Long Island, N.Y. Don Buckhout (513) 231-3300
May29 Chicago, lll. Tom Alwicker (312) 981-7200 July 10 Phoenix, Az. Phil Richards (602) 997-3695
May29 Orange County, Ca. Dave Neubauer (714) 835-9642 July 15 Paortland, Ore. Steve Dakman (503) 641-8086
May 30 Cleveland, Oh. Steve Turcola (216) 464-2736 July 16 Salt Lake City, Ut. Bob Spina (303)321-8086
June 16 Los Angeles, Ca. John Alfoldy (213) 986-9510 July 22 Milwaukee, Wisc. Karl von Spreckelsen (414) 784-3060
June 16 Boston, Mass. Bruce Giron (617)667-8126  July23 Kansas City, Ks. Tom lzzo (913) 642-8080
June 17 Manhattan, N.Y. Don Buckhout (516) 231-3300 July 24 San Diego, Ca. John Linn (714) 268-3563
June1?7 Denver, Colo. PatMaley (303) 321-8086  August5 Melbourne, Fla. Don Dabney (305) 628-2393
June 18 North New Jersey, N.J. Tom Trainor (201) 225-3000  August6 New Haven, Conn. Bill D’Eramio (203) 792-8366
August 7 Rochester, N.Y. Bill D'Eramo (716) 254-6120
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Listing 1: Assembly-language subroutine for the 6502 processor. This routine, used in the Apple JI, monitors the forward motion of
the videotape by counting timing pulses derived from the videotape and sent over conmector pin CN1-15 of the RM-300 Auto Search

control conmector.

Address Code
0310 06
sl 48
0312 AD F3
®18 2A
m1e B0 FA
18 AD F3
031B 2A
wIC 90 FA
03IE EE 3
o Do o3
EE 04
0326 AD @3
0329 cD 08
|0 D0 E4
W2E AD 04
0331 CD 06
0334 Do DC
0336 66
0337 2
1<) 60

Mnemanic Opacand  Commentary
PHP Save processar status
PHA Save accumulator
Co LDA $C0F3 Sample count bne
ROL Rotate bit 7 mto carvy
BCS 30312 if carry set
o LDA Sample count Ine
ROL Rotats bit 7 into carry
BCC 30318 W carry clear
3 INC 30003 Increment least significant 8 bits
BNE 30828 Branch if no overflow
03 INC $0304 Increment most significant 8 bits
03 LDA 0303 Load least significant 8 bits
03 CMP 30308 Compare with leest significant stop count
BNE 0812 Branch if not
03 LDA 30804 Load most significant 8 bits
03 CMP $0308 Compare with most significant sop coumt
BNE 0312 Branch ( not equal
PLA Restore accumulator
PLP Restore processor satus
RTS Retum from subroutine

Listing 2: Assembly-language subroutine for the 6502 processor. This routine is called from the Applesoft BASIC program to monitor
the reverse motion of the videotape by counting tining pulses derived from the tape.

Address Code
0360 08
0%l 48
mea AD F3
0368 2A
a8 B0 FA
038 AD F3
2A
wec 90 FA
036E k]
036F AD 3
w2 E3 Ol
w7 6D 03
w77 AD 04
0I7A 00
[1<1{~] o o
037F AD 03
382 o 8
0368 D0 DB
0se7 AD 04
038A CD 06
036D D0 D3
03eF &
030 =
0391 &0

The contents of this present-
location register are then compared to
the contents of a register containing
the two 8-bit words representing the
destination. If the two registers are
equal, the tape has reached its
destination, and the computer retums
control to the BASIC routine. If the
two registers are not equal, the
routine loops back to wait for the
next timing pulse.
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Mnemonic  Operand  Commentary
PHP Save procemor status
PHA Save sccumulator
LDA SO0F3 Sample count line
ROL Rotate bit 7 inio cany
BCS 0362 W carry set
0 LDA SOOF3 Sample count bne
ROL Rotate bit 7 mio cany
BOC 30368 Branch if carry clear
SEC Set cany
03 LDA 30003 Load least significent 8 bits
8BC 301 Decrement least significant 8 bits.
03 STA $0003
03 LDA 0304 Load most significant 8 bits
SBC 300 Decrement il barrow
3 STA 30004 Save
03 LDA 30303 Load least significsnt 8 bits
@ CMP $0308 Compare with least significant stop count
BNE Branch if not equal
03 LDA 30304 Load most significant 8 bits
03 CMP $0306 with mast sigrificant stop count
BNE 0362 Branch 1f not equal
PLA Resiare accumlatar
PLP Restore processar status
Retum irom subroutine
Figure 4 shows the flowchart of the  ed The program then checks to see if

BASIC program, and listing 3 shows
the BASIC program code with com-
ments. (Only the tape-control
routines are given here.) During ex-
ecution the program first sets the
physical location of the videotape to
0. If the cassette has not been loaded
into the machine, a e is printed
on the video display and the program
waits until the cassette has been load-

the tape has been rewound to the
beginning: if not, it rewinds the tape.
The tape is now at its beginning and
the count regisier has been set to 0.
Next, the number representing the
destination Jocation of the desired
program material is loaded into the
destination register, and the present
physical location is compared with
the desired location. If the present



3-D ANIMATED
COLOR GRAPHICS
The Program made

famous on
National TV!

FOR 48K APPLEII
COMPUTERS WITH DISK

APPLE WORLD turns your Apple into a sophisticated graphics
system capable of creating animated three-dimensional color
images, projecting them in true perspective on the screen, rotate
them, move them closer, further away, and many other exciting and
imaginative things.

A powerful screen-oriented text editor is included to facilitate
image formation. This program was recently featured on Tom
Snyder's Prime Time Saturday TV Show and is now available for
sale.

APPLE WORLD'S powerful editor is so easy to use that children will
love it. You can now “sketch” your dream house, boat, car, or

tantasy empire. Then view it as it would beseenfrom 10,000 feet, or
youcan ZOOM in until the screen is filled with a doorknob. You
could then go inside and move from room to room examining

turniture placement as your screen rotates withintheroom. Images
or specific parts of images can easily be saved to disk or printer.

Does all this sound like science fiction? Youwon't think soatteryou
have visited Apple World.

Introductory Price $59.95

36 page manual included

Look for the RED-WHITE-BLUE
United Software Display at your local
computer dealer, or send check or
moneyorder, plus $3.00 shipping to:

=== = UNITED
S== == SOFTWARE

P OF

AMERICA

Telex 640055

P
e

750 3RD Avenue,
New York NY 10017
(212) 682-0347

KEYED
RANDOM
ACCESS METHOD

Many times more powerful and efficient than the primative "relative
record” method used by Apple & Commodore.

FOR APPLE Il & COMMODORE PET

KRAM is the FASTEST and MOST POWERFUL keyed access
method available for the Apple & Commodore CBM (Pet)
Computers. Written entirely in 6502 machine code, KRAM is
extremely fast, comprehensive in scope, very compact, and easy to
use. KRAM function calls are invoked via a single instruction.

Using the sophisticated capabilities of KRAM the Apple& CBM(Pet)
can now fully meet the requirements of information management
applications, such as: Accounts Receivable/Payable. Inventory
Control, General Ledger, Payroll, Mailing lists, and Database
Management. Programs can now be 30% to 90% shorter and run
many times faster! Less experienced users can now create powerful
programs!

e Supports multiple disks

e Read next or previous record

¢ Dynamic space allocation

¢ Dynamic space reclamation

¢ Dynamic index compression

* Never needs file
reorganization!

KRAM Release 2.0 Functions:

® Create/Open a dataset

¢ Put record by Key

* Add & delete records by Key

¢ Get any record by Fuil/Partial
key in 4/10ths of a second
(2/10ths with Corvus Disk)

An 87 page manuai fully documents KRAM 2.0 detailing KRAM
functions and illustrating with programming samples. KRAM
architecture is fully explained and a sample mailing list application
program is included.

PET & Apple Requirements

KRAM is designed to work with both Apple’s Disk |l, or Corvus
Systems 10 Megabyte Winchester Disk, and Commodores 2040,
3040, and 8050 Disk units. KRAM 2.0 requires an integer Apple or
Apple Plus with integer card and at least one disk drive. KRAM
works on any 40/80 column 16K/32K PET.

Introductory Special $99.95

FOR COMMODORE 16K/32K COMPUTERS

DATABASE MANAGEMENT SYSTEM — A comprehensive,
interactive system like those run on mainframes! Six modules
comprising 42K of programming allow you to; create, edit, delete,
display, print, sort, merge, etc,, etc. - databases of up to 10,000
records. Printer routines automatically generate reports and labels
on demand. 60 pages of concise documentation are included.

DEALER INQUIRIES INVITED

Requirements - 16-32K PET and 2040 Dual Disk (érinter

optional)

OST $125

OTHER UNITED
SOFTWARE PRODUCTS

COMMODORE PET
Space Intruders
(“Best Game of 1979") ..$19.95

APPLE COMPUTERS Jury/Hostage............ 9.95
Super SpaceWars....... $ 9.95 Kentucky Derby/Roulette  9.95
States & Capitals ........ 995 Alienl.Q/Tank.......... 9.95
Moving Point Tunnelvision/Maze Chase 14.95
Average ................ 19.95 Submarine Attack ....... 9.95
Stock Options........... 2495 Battle of Midway ........ 7.95
FIrano® ypu s cosep ses press 12.95 Laser Tank Battle........ 9.95
BOMAS ¢ ars i pmiao s s ¢ 12:95 [SWRIM acurna « csimio s s & 4 14.95
Stock Analyzer .......... 22.95 Baseball ................ 9.95
Mortgage ............... 15.95 Super Startrek........... 14.95

PET Music Box.......... 29.95
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Listing 3 Tape control routines from the Applesoft floating-point BASIC mmwhv-aded instruction program. The routines that ask
the

questions of students have been omitted from this listing. Thi:
the Apple), listings 4 and 5 {for the TRS-80).

program calls t

outines of listings 1 and 2 (for

S0 REM START
82 POKE 771.0: POKE 772,0: REM INITIALIZE
4 X = PEEK{ - 16133): REI(SA.MPLBLINEQIIJ FROM BEI‘AMAX
%6 IF X < 127 THEN GOTO 7x REM IF CASSETTE LOADED THEN GOTO 70
88 YTAB 10: REM SET VERTICAL TAB TO X
&0 PRINT ™IIINNLOAD TAPEIIIIY
62 GOTO 34
70 X =PEEK { - 16137); REM SAMPLE LINE CN1-20 FROM BETAMAX
ke3 IF X < 127 THEN GOTO 8x REM IF TAPE REWOUND THEN GOTO 80
74 POKE o 16142,3 REM REWIND TAPE
7 REM RETURN TO C IF TAPE REWOUND
a0 SR-?ZSP-IN REM LOAD DESTINATION COUNT
90 GOSUB 10000: REM JUMP TO QONTROLLER ROUTINE
® END

10000

10002 Rl = 0:R2 = 0:P1 = 0:P2= 0

10010 X = PEEK (771) + 286 * PEEK (772k REM GET ACTUAL LOCATION

10020 Rl = SR: REM DETERMINE DESTINATION QOUNT

10021 Rl = Rl - 286

10022 IF Rl = 0 THEN GOTO 10030

10023 IF Rl > 0 THEN GOTO 10032

10024 1F Rl < 0 THEN GOTO 10038

10030 R2 = R2 + 1: GOTO 10090

10032 R2 = R2 + 1: GOTO 10021

10038 R = Rl +2%6

10080 Pl = SP. REM DETERMINE NEW DESTINATION QOUNT

10081 Pl = Pl - 236

10082 IF P} = 0 THEN GOTO 10080

10083 IF P! > 0 THEN GOTO 10082

10034 IF Pl < 0 THEN GOTO 10088

10080 P2 = P2 + 1: GOTO K

10082 P2 = P2 + |: GOTO 10081

10068 Pl = Pl + 256

10080 IF X < SR THEN GOTO 10100: REM DETERMINE RELATIONSHIP OF ACTUAL COUNT TO DESTINATION COUNT

10081 REM

10082 IF X > SR THEN GOTO 10200: REM COUNT

10094 IF X = SR THEN GOTO 10300

10100 REM _FAST FORWARD

1010 POKE 773.R1: POKE 774.R2

onz POKE - 16142.2: CALL 784

10114 POKE - 18142.0

10116 I

10200

10202 R3 = QR4 =0

10210 R3=SR +2

0211 R3 -

10212 IFR3 = ommso‘l‘owm

10213 IFR3 > 0 THEN GOTO 10230

10214 IFR3 < O‘IHEN GO‘I‘O 1049

1020 R4 = R4 + 1t

10230 R4e R4+ L: GO‘I‘OIOZII

10240 R3 @ R3 + 256

102%0 POKE 773R% POKE 774.R4

10282 POKE -16142.3: CALL 864

102%4 POKE -16142.0

10286 POKE 771.R1: POKE 772R2

10300 REM PLAY

10310 POKE 773,P1: POKE 774.P2

10320 POKE -18142.1: CALL 784

10400 REM STOP

10410 POKE -161420: POKE - 16142.10:RETURN

99999 END

physical location value is less than
that of the desired location, the
videocassette recorder is commanded
to move the tape in fast-forward
mode. The BASIC program calls the
machine-language subroutine which
monitors the forward motion. When

136 Iekr 1000 © OYTE Peblcatnas tac

the destination is reached, the
machine Ianguage retuns to the
BASIC pi

If the praem phyncal tape location
is greater than the desired location,
the Betamax is commanded to re-
wind, and the program jumps to the

m:chinelangnage tubrouﬁne which
the count, the

reverse motion. When the destination
is reached, the machine-language
routine retums to the BASIC pro-
gram. [f the present physical location
Text continued on page 132




One small word about computers.

Osborne

The Leader In Microcomputer Books

The 8089 1/0 Processor Handbook,
by Adam Osborne

Intel Is developlng the co-processor
concept; the 8089 Is the fIrst of the Intel
co-processors. The 8089 1/0 Processor
Handbook provides a fully detalled
description of this Innovative device, its
operation, and use In 8086 systems. This
Osborne Handbook contalns complete
discusslons of pins, signals, timing, the
Instruction set, and programming and
conflguration guldelines. Also describes
the 8289 Bus Arblter.

#39-X $5.95
The 8086 Book
by Russell Rector and George Alexy
A handbook for all

8086 microcomputer
users, It Includes

8086 programming
Instruction, a thorough
analysis of the 8086
Instruction set,

and detalled hardware
and Interfacing guides which reveal the
full power of the 8086 multiprocessing
capabllities.

#29-2 51500
18000 Assembly Language
Programming
by Lance Leventhal et al.

The flrst In this popular serles of books
to have the comblned authorship of Dr.
Leventhal, Dr. Adam Osborne, and
Charles Collins. The Z800OQ processor
Instructlon set Is descrlbed in detall, and
the discusslon of assembly language
programming technlques makes the book
an Invaluable teaching tool.
programming manual, and Z8000O
reference book.

Available August. #36-5 $§1250

An Introduction to Microcomputers:
Vol. 1, Basic Concepts, 2nd Ed.

by Adam Osborne

Since this book gl
fIrst appeared in e
1976, more than

200,000 coples

In four different
languages have
been sold, making
it the best selling book |
on microprocessors
ever wrltten. Now It has been completely
revised to reflect changes In this dynamic
fleld. Baslc Concepts, 2nd edltion
contains the most current Information on
microprocessor fundamentals to be
found in any publication.

#34-9 $1250

6809 Assembly Language Programming
by Lance Leventhal

Another book In the popular serles of
assembly language programming texts,
this for the powerfu 6809 processor. In a
comprehensive style and format, Dr.
Leventhal describes the 6809 Instruction
set, provides numerous sample programs,
and dlscusses the merits of assembly
language programming techniques.
Avaliable this fall. #35-7 §1250

NEW and

Upcoming Titles

PET Personal Computer Gulde
by Carroll Donahue and Janlce Enger

For all users of the Commodore PET,
this step-by-step guide offers advice on
operating and equipment maintenance,
how to cope with PET pecullarities and
make the most of PET graphlcs. it gives
Instruction on PET programming
technlques along with a complete PET
BASIC command reference.

#30-6 515600

PET and the IEEE 488 Bus (GPIB)
by Eugene Flsher and C. Wllllam Jensen

The only complete 3
reference avallable on M,
Interfacing the e |
Commodore PET C_J
computer to
any | /O device
using the [EEE 488 P
Interfacing port. ~ =
It Includes a list of the avallable [EEE 488
Bus-compatible Instruments.

#31-4 $§15.00

Practical BASIC Programs
edlted by Lon Poole

A collection of 40 BASIC programs for
offlce and home use. Programs Include
Home Budgeting, Critical Path Method,
and Income Averaging.

#38-1 $1500

N

To order, return coupon with check or money
order. include 75¢ per item for 4th class mall,
$1.25 perbook UPS, or $2.50 per book air

mallinthe U.S.

Cdlifornia residents also include local sales
tax. To place an order by phone call

415/548-28065,

Notifty me when available: 078000 ALP

D 6809 ALP

OSBORNE/McGraw-Hill
630 Bancroft Way Dept. B6

Berkeley, CA 94710

Book Price Quantity Amount
N tax[ ]
Address
Shipping
City State ZIP l:l
Phone HOW TO SHIP TOTAL :]
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Figure 4: Flowchart of the computer-aided
instruction program. This program is used
to test comprehension of material
presented by video recording, and to
review the material automatically if com-
prehension is inadequate. Listing 3 shows
the Applesoft floating-point BASIC
statements that control the videotape
motion, but omits the statements that ask
questions of the students; listing 6 shows
the changes needed for the program to be
used with the TRS-80.
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NEW FROM LOBO:

NOW! ALL DRIVES
COMPATIBLE WITH
MODEL Il

An Entire Family of Disk Drives for
APPLE, TRS-80*, and S-100 Computers

Only LOBO DRIVES offers you an entire family of
fully-compatible disk drives to select from.
Whatever computer you're using, APPLE, TRS-80,
or S-100, you can add a LOBO drive now, with the
peace-of-mind of knowing there’s a whole family of
drives available when you're ready to expand.

And every drive you order comes complete with
chassis and high reliability power supply. Each
drive is 100% calibrated, burned-in, and
performance tested on either an APPLE, TRS-80,
or S-100 computer before it's shipped. We are so
proud of our drives . .. our quality, reliability, and
performance, that we back-up every drive witha
one year, 100% parts/labor warranty.

400 SERIES FLOPPY DISK DRIVES

Meet our low-cost 5.25-inch
mini drive that records data
in either hard or soft
sectored format. It is
available in single or double
density configurations, with a total storage
capacity of 220K bytes.

800/801 SERIES FLOPPY DISK DRIVES

Here is our dual 8-inch
Floppydisk memory unit. It
records and retrieves data
on standard 8-inch
diskettes to provide 800K
bytes of data storage unformatted, or 512K bytes

©BR

drives

INTERNATIONAL

935 Camino Del Sur
Goleta, California 93017
(805) 685-4546

“CAN YOU REALLY AFFORD
TOPAYLESS?”

in IBM format per drive. It is also available with
double-sided, double-density capabilities, for a
maximum storage capacity of 1.6 Megabytes.

7000 SERIES HARD DISK DRIVES

_ 5 The latest member of our

».  drive family, the Series

' 7000 is an 8-inch, 10 Mega-
byte Winchester Technology,
hard disk drive. It is fully

hardware/software compatible and comes

complete with disk controller. Now you can have

the convenience, speed, reliability, and all the

storage capacity you need.

Call orwriteforthe complete LOBO DRIVES story.
Find out just how competitively priced a quality
drive can be.

Quantity discounts available -
Dealer inquiries invited.

—
I Yes, | want to know more about LOBO Drives

and what they can do. Send me information on:
| OTRS-80 TAPPLE 0O S-100

| 0 5 1/4-in. Floppy drive O 8-in. Winchester hard
disk, 10 Mbyte drive

|

|

|

ad 8-in. Floppy drive O Double density I

Single sided expansion interface I

Double sided

Name |

Company __ I

Address - _— _ |
City State Zip

Phone No. l

|t dealer, provide resale no. l

—_—d

#TRS-80 is a registered trademark of Radio Shack. a Tandy Company.
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Betamax Signal Source/ BASIC Machine-Language
Pin Destination Command Command
CN1-20 BEGINNING OF TAPE from Betamax PEEK(—9) LDA $8007
CN1-7 CASEETIE IN from Betamax PEEK(—11) LDA $8005
CN1-11 REWIND to Betamax POKE -1, 3 LDA #03
STA $8001
CN1-8 STOP to Betamax POKE-1,0 LDA #00
STA $8001
CN1-13 PLAY to Betamax POKE-1,1 LDA #01
- . STA $8001
CN1-12 FAST FORWARD to Betamax POKE-1.2 LDA #02
STA $8001
CN1-15 COUNT from Betamax PEEK( - 13) LDA $8003

Table 2: Videocassette recorder functions controlled through the TRS-80 interface of figure 5. The software commands necessary
to activate these functions are given in both BASIC and Z80 machine-language forms.

Listing 4: Assembly-language subroutine for the Z80 processor. This routine, written for the TRS-80, monitors the forward motion of
the videotape by counting timing pulses derived from the videotape and sent over connector pin CN1-15 of the RM-300 Auto Search
control connector.

Hexadecimal Hexadecimal Instruction
Address Code Label Mnemonic Operand Commentary
7B00 F5 PUSH PSW Save accumulator and processor status
7B01 3A 02 80 RESTR: LDA $8003 Sample count line
7B04 17 RAL Rotate bit 7 into carry
7B05 DA 0l 7B IC RESTR Jump if carry set
7B08 3A 02 80 AGAIN: LDA $8003 Sample count line
7B0B 17 RAL Rotate bit 7 into carry
7B0OC D2 08 7B INC AGAIN Jump if carry not set
7BOF 21 03 F LXI H,$7F03 Load H,L reqisters
7Bl12 34 INR M Increment least significant 8 bits
7B13 C2 1A 7B INZ AHEAD Jump if no overflow
7Bl6 21 04 F LXI H,$7F04 Load H,L registers
7Bl19 34 INR M Increment most significant 8 bits
7BIA 21 05 7F AHEAD: LXI H,$7F05 Load H,L reqisters
7BI1D 38 03 7F LDA $7F03 Load least significant 8 bits
7B20 BE CMP M Compare
7B21 C2 o 7B INZ RESTR Jump if not equal
7B24 21 06 F Lx1 H,$7F06 Load H,L registers
7B27 38 04 7F LDA $7F04 Load most significant 8 bits
1B2A BE CMP M Compare
7B2B Cc2 ol 7B INZ RESTR Jump if not equal
7B2E Fl POP PSW Restore accumulator and processor status
7B2F C9 RET Return

OHIO SCIENTIFIC USERS

SOFTWARE - GAME AND UTILITY PROGRAMS FOR AS LOW AS 51.00. ALL
WITH LISTINGS AND COMPLETE DOCUMENTATION.

KITS — UPDATE YOUR COMPUTER TO PLAY MUSIC, INCREASE OPERATING
SPEED, HIGH RESOLUTION GRAPHICS AND MUCH MORE. KITS INCLUDE mo 1
‘ PARTS AND COMPLETE ASSEMBLY INSTRUCTIONS. LOW AS $3.00. 1 o m

OUR $1.00 CATALOG INCLUDES 0S| PROGRAMMING TIPS PLUS DESCRIPTIONS
OF AVAILABLE PROGRAMS AND KITS.

MITTENDORF ENGINEERING 905 VILLA NUEVA DR. LITCHFIELD PARK,AZ 85340
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SAVE

ADAhE S sEn A e

NGWUUVYOW
A new enhanced NEWDOS for the TRS-80.
The most powerful Disk Operating System for the TRS-80,
designed forthe sophisticated user and professional program-
mer who demands the ultimate.
NEWDOS/80 is the planned upgrade from NEWDOS 2.1.
Some of the features are:
¢ New BASIC commands for files with variable record
lengths up to 4095.
* Mix or match drives. Use 35, 40 or 77 track 5" disk crives
or 8" disk drives, or combo.
¢ Security boot-up for BASIC or machine code application
programs.
¢ New editing commands.
¢ Enhanced RENUMDber that allows relocation.
e Command chaining.
¢ Device handling for routing to display and printer
simultaneously.
e DFG function; striking of D, F and G keys allows user to
enter a mini-DOS without distwbing program.
o Compatible with NEWDOS & TRSDOS.

e Machine language Superzap/80, 2.1
utilities and enhanced debug and copy.
Limited Upgrade Offer

NEWDOS owners up-grade to NEWDOS/80 and receive
trade-in allowance toward purchase of NEWDOS/80 by in-
cluding in your order:

* Serial # on your NEWDOS diskette

¢ Where purchased, amount paid

In most cases that purchase price will be subtracted from the
price of NEWDOS/80. Add $10 for postage and handling
(limited offer— good for 30 days only).

Disk Drive Sale!

$70 worth of FREE merchandise with purchase
of Shugart SA400 with power supply and chassis,
the disk that Radio Shack sells for $499.

SAVE $200. ........coiiiiiiiiiiiin $369

TF-Pertec FD200, 40 track, use
both sides.

TF-5 MPI B51, 40 track.

TF-70 Micropolis, 77 track with
95K StOrage. ..ommpie wosivem s smmme i e $639

TDH-1 Dual Sided drive, 35 track. ...... $499

NEWDOS+, 40 track.

35 track
Business Programs (Interactive A/R,
A/P. & GL)

Radex DataBase Program
Mailing List

Drives for any microcomputer
Does not include power supply & cabinet.
Pertec FD200O ....$ 282
Shugart SA400 ..$ 279
MPI BSI

SA800/801

A = s

ArFGA

A new disk operating system for the Apple.

Fully Professional DOS for the Apple Il. The result of two
years of extensive development, APEX provides a complete
program development and file management system. both
powerful and useable. A comprehensive command set allows
the user to perform almost any imaginable disk operation.
Here are some of APEX's features:

o Command structure similar to CPM® and main frame
systems. Contains 20 command words, with ability to treat
external programs as transient commands to the operat-
ing system.

 Easy program interface. Simple communications between
the DOS and user program.

« Capable of handling 5 inch, 8 inch and hard disks.

o Safety features to protect against accidental data loss.
Features include backup files, directory, read-after-write
and limit checks.

¢ 4 times faster than CPM.

¢ Auto default structure eliminates tedious typing by auto-
matically setting up command strings, file names, etc.

¢ Functional on both'single and multi-drive systems. Includes
ultilities for file copy.

¢ Device handler structure for interfacing peripherals.

The APEX package includes all of the tools for a complete
assembly language development system. high speed two
pass resident assembler and a powerful macro editor.

The complete APEX package with operating system, as-
sembler, editor and manuals also includes utilities to maintain
files on single or multiple drive systems.

$9 9 Replated Software

Disk Drive Expansion System

« 2 Shugart SA400 drives with ASAETICE,
power/chassis

¢ | Two-Drive Cable

¢ | Expansion Interface 32K

e 1 35-track DOS+

| MOD | 8" Disk System
* One SA800R Floppy
¢ 2 Drive Chassis and Power Supply
¢ DOS and Cable
MOD Il 8" Disk System
« 3 Drive Chassis
¢ 2 Drive Expansion System
¢ 3rd Drive ... Add $479

More Savings
Introductory Offer—

Wik Save $200 TRS-80
S Graphlcs Okidata
g Microline 80...

List $949
Our price

on TRS-80°and Apple*

Software and Hardware

PRINTERS Save on Apple Il 16K

Centronics 779 .. $1,069 | T ; = 2 533%’.?3“;;"%&'2 aide

Apple Il 16K

Introductory Offer —
Mini-Floppy for Apple
(2nd Drive) ... Only $4| 9

Centronics 737

Text processing capabili-
ties, lower case descenders.
underlining. subscripts and
superscripts, 80 cps  $939

AN Apparat,inc

INCORPORATED
(303) 741-1778

7310 E. Princeton Ave. e Denver, CO 80237 e (303) 758-7275 3304 W. MacArhur @ Santa Ana, CA 92704 e (714) 979-9923
All prices cash discounted/ Freight: FOB factory. Ask for our free catalog.

Apple 8" Disk System ¢ One SA800R Floppy
¢ 2 Drive Chassis 8 Power Supply
« Controller, Cable and DOS

16K Memory Upgrade Kits
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Number Type +5V GND

IC1 SN7490 5 10

IC2 SN7492 5 10 o2 "

IC3 MC14512 16 8 QU g 28, S o

IC4 SN7400 14 7 woY HEW HE W

IC5 MC14049 1 8 xos = <=

IC6 MC14050 1 8 —_— —_—

1C7 MC14514 24 12 ~ & m 2 KO = N om

IC8 SN7427 14 7 SR SRR NC O
~ o ¢ o o~ ~N w
N - ™ L] o~ m o~

Text continued from page 126:

is the desired location, there is no
need to move the tape and the BASIC m
program continues.

After the present physical tape
location is. made equal to the desired
location, the Betamax is instructed to
play, and a new value representing a
new destination at the end of the in-
structional segment is loaded into the
destination register. After the desired
length of tape has been played, the
tape is stopped and the program
jumps to the subroutines which quiz
the students on the material. w

1C4
SN7400

11
2
13
5

A
B
c

DIS
4

MC14512

IC3

X1
X
X

IC5

2
4
3
MC14049
13 4 045
b
. [

Qp

Interface Implementation —
TRS-80

The concept of controlling a video-
cassette player with a personal com-
puter is equally applicable to other
systems such as the Radio Shack
TRS-80. The TRS-80 has a number of
subtle niceties such as low cost and
distributed service centers which
make it very popular with educators;
and the existence of an external bus
connector makes the design of
specialized interface circuitry
relatively easy. The TRS-80/Betamax
combination can provide all of the
educational benefits that have been
discussed in the Apple/Betamax sec-
tion; in addition, the TRS-80 has a
bold 32-character format that makes
reading text on the video monitor
very easy.

Figure 5 shows the TRS-80/
Betamax interface schematic. Lines
CN1-20 and CN1-7 from the Betamax
are sampled at the beginning of the
program to ensure that the cassette
hds been inserted into the player and
that the tape has been rewound. Once
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CN1-12

-
.

Figure 5: Schematic diagram of the
videotape control interface used to con-
nect the TRS-80 to the Sony Betamax
SL0-320 videocassette recorder. Connec-
tion to the Betamax unit is made through
the RM-300 Auto Search control connec-
tor. Connection to the TRS-80 is made
through the external bus connector on the
rear left-hand side of the TR5-80.

SIGNAL 7/ CONTROL

BETAMAX
LINES
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128K X 9 MULTIBUS MEMORY
Only $1500

WE'VE DONE IT AGAIN — State of the Art Multibus® Memory Design. Firstto
offer up to 512K on one board, and Chrislin again brings pricing sanity to the
memory market. Why pay over $2000 for our competitor's 64K x 8 memory
board when we will give you the C18086 128K x 9 memory for just $1500 or
better yet, the CI18086 512K x 9 memory module for $8700.

Up to 512K bytes in a single option slot. Available in 64K, 96K, 128K, 256K or
512K configurations. On board parity generator checker, for both 8 bit or 16 bit
systems. Off shelf deliveries.

DON'T ASK WHY WE CHARGE SO LITTLE, ASK WHY THEY CHARGE SO
MUCH.

Multibus is a trademark of the Intel Corp.

=" Chrislin Industries, Inc.

Computer Products Division
31352 Via Colinas ® Westlake Village, CA 91362 e 213-991-2254
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Listing $: Assembly-language subroutine for the Z80 processor. This routine is called front the Level 1l BASIC program to monitor the
reverse motion of the videotape by counting tinang pulses derived from the tape.

Address Code Labe! Mnemonic Operand  Commentary

7860 FS PUSH PSW Save accumulatar and processor status

7B61 3A @ 8 REST: LDA 38003 Sample count line

7B64 17 RAL Rotate bit 7 into cany

768 DA 6 7B Ic REST Jump if carry set

7868 3A @ 80 AGANE LDA 38008 Sample count line

7BéB 17 RAL Rotate bit 7 into canry

7BEC Dl 68 7B NG AGANE Jump if carry not set

7BeF 37 STC Setcarry

7870 3A ® LDA $7F03 Load least significant 8 bis

873 DE Ol SBI ol Subtract one

7878 2 ® %F STA $7F03 Store resull

7876 A M F LDA $7P04 Load most significant & bits

7B7B DE 0Ol SBI 00 Subtract one oocurred in previous SBI

787D 2 T STA $7P04 Store result

7B80 a 0 F Lxt H.$7F08  Load H,L

7863 3A 0 LDA $7F03 Load least significant 8 bits

7866 BE CMP M

7867 c2 6 7B Nz REST Jump 1f not equal

7BBA 21 06 Lxt H.$7F08  Load H.L registers

788D 3A ™M LDA Load most significant 8 bits

7880 BE CMP M

7891 cz & 7B INZ REST Jump i not equal

7B94 Fl POP PswW Restore accumulator and processar status

7868 (= RET
the cassette has been inserted, the  Address line A15 from the TRS-80 The software used by the TRS-80 is
tape will be automatically rewoundif is not n ly use of  virtually identical in design to that of

memory size restrictions. It was the Apple. 3 are sill

necessary.

Line CON1-15 from the Betamax car-
ries the timing signal formatted onto
the videotape. The signal is divided
by a factor of 60 by IC1 and IC2.IC3
is an 8-channel data selector used to
selectively connect line (N1-20,
CN1-7. or the dividedtiming signal to
data line seven (D7) in the TRS-80.
D7 was chosen because its state can
be easily tested by rotating it left into
the carry bit.

therefore pressed into service to pro-
vide a signal line for addressing the
interface board. IC7 is a 4-0-16 line

decoder latch that is used to selecti

valid as flowcharts for the routines
that position the videotape during
forward and backward Iape move-
ment, respectively. The i

ly tumn on one of the four transistors,
causing the Betamax to either play,
rewind, fast forward, or stop. Table 2
s the Betamax pin connections
and the function that will be accessed
for a given BASIC statement or a
given machine-language command,

Listing 6: Modifications of listing 3 needed to create a tape control Level Il BASIC
computer-mded instruction program for the TRS-80. The lines in this hsting should
replace their courterparts in listing 3 to create a program that will run on the TRS-80

and its associated interface board.

sz POKE 32515.0: POKEmIGQREMINﬂ'mUNTREGISTEi
84 X = PEEK{- ll)ﬂREMlNlTIALIZEWUNT
70 X = PEEK(~§): REM SAMPLELINECNlNFROMBEI’MMX
74 POKE( l 3): REM REWIND TAPE
76 RETURN TO SEE IF TAPE REWOUND
9 BID
10010 Xe PEER(JSIS)#MPEEK{Z!ZSIG) REM GEI‘ ACTUAL LOCATION
1010 POKE 32817,R1: POKE 328} : POKE -
10112 POKE 16525,0: POKE lm? 122 X US‘W)
10114 POKE =10
102% POKE 32817,R3: POKE 32818.R4 =13
10252 POKE 16526,96: POKE 16527.123: X = USR{0)
10234 POKE - LO
10286 POKE 3281S,R1: POKE 32816 R2
10310 POKE 32817,P1: POKE 32818,P2 POKE - 1,1
10320 POKE 16826,0: POKE 16527,123: X« USR(0)
10410 POKE =1.0: POKE - 1.14: RETURN

134 dely 1980 © SYTE Public stines fac:

tion of these routines in 280 machine
code (designed specifically for the
TRS-80) are in listi 4 and S,
respectively.

The BASIC driver program, given
in figure 4 (Flowchart) and listing 3, is
valid as written for the TRS-80, with
the exception of lines containing the
PEEKs and POKEs specific to the
TRS-80 interface (see table 2). The
BASIC program for the TRS-80 is ob-
tained by substituting the lines given
in listing 6 for their counterpants in
bisting 3.

User Reaction

Initial response to the system has
been enthusiastic. Since immediate
feedlnck u an important part of an

itis

that the system will enhance retention
and understanding. At present, lec-
tures and program materials for
medical students are being generated
for use in the College of Osteopathic
Medicine. Upon completion of the
material, experiments will be con-
ducted to see if the system does
enhance learning capabilities.m




Hard disk and hardtape control

Up to 2400 Megabytes of

hard disk control for the
S$-100 bus.

Konan’s SMC-100 interfaces S-100 bus micro
computers with all hard disk drives having the
Industry Standard SMD Interface. Itis available
with software drivers for most popular operating
systems. Each SMC-100 controls up to 4 drives
ranging from 8 to 600 megabytes per drive,
including most “Winchester” drives - - such as
Kennedy, Control Data, Fujitsu, Calcomp,
Microdata, Memorex, Ampex, and others.

SMC-100 is a sophisticated, reliable system
for transferring data at fast 6 to 10 megahertz
rates with onboard sector buffering, sector
interleaving, and DMA.

SMC-100's low cost-per-megabyte
advanced technology keeps your micro computer
system micro-priced. Excellent quantity discounts
are available.

Konan's HARDTAPE™
subsystem...very low cost
tape and/or hard disk

Winchester backup and more.

Konan's new DAT-100 Single Board Controller
interfaces with a 172 megabyte (unformatted)
cartridge tape drive as well as the Marksman
Winchester disk drive by Century Data.

The DAT-100 “hardtape” system is the only
logical way to provide backup for “Winchester”
type hard disk systems. (Yields complete hard
disk backup with data verification in 20-25
minutes. )

Konan’s HARDTAPE™ subsystem is
available off the shelf as a complete tape and
disk mass storage system or an inexpensive tape
and/or disk subsystem.

Konan controllers and
subsystems support most
popular sofftware packages
including FAMOS™, CP/M®
version 2.X, and MP/M.

Konan, first (and still the leader) in high-
reliability tape and disk mass storage devices,
offers OEM’s, dealers and other users continuing
diagnostic support and strong warranties. Usual

delivery is off theshelf to 30 days with complete
subsystems on hand for immediate delivery.

Call Konan's TOLL FREE ORDER LINE today:
800-528-4563

Or write to Bab L. Gramley
Konan Corporation, 1448 N. 27th Avenue
Phoenix, AZ 85009. TWX/TELEX 9109511552

CP/M® s aregistered trade name of Digital Research,
FAMOS™ is a trade name of MVT Micro Computer Systems.
HARDTAPE™ is a trade name of Konan Carparation.

Circle 91 on inquiry card.
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NEECO PROUDLY ANNOUNCES OUR
NEW ONE YEAR WARRANTY
ON ALL CBM COMPUTERS!

“All CBM Computers purchased between June 15th and Sept. 15th
will automatically carry a full one year NEECO warranty’’

CBM™ 38000 SERIES BUSINESS COMPUTERS

The new Commodore 8000 series computers offer a wide screen
display to show you up to 80-character lines of information. Text
editing and report formatting are faster and easier with the new
wide-screen display. The 8000 series also provides a resident Oper-
ating System with expanded functional capabilities. You can use
BASIC on the 8000 computers in both interactive and program
modes, with expanded commands and functions for arithmetic, edit-
ing, and disk file management. The CBM 8000 series computers are
ideally suited for the computing needs of the business marketplace.

The 8032 CBM Computer is now available!

SCREEN SCREEN EDITING
2000 character display, organized CAPABILITIES
into twenty-five Full cursor control (up, down,
80-column lines right, left)
64 ASCII, 64 graphic characters Character insert and delete
3 x 8 dot matrix characters Reverse character fields
Green phosphor screen Overstriking
Brightness control Return key sends entire line to
Line spacing: 1'4 in Text Mode CPU regardiess of cursor
1 in Graphics Mode position
KEYBOARD INPUT/QUTPUT
73-key typewriter style keyboard Parallel port
with graphic capabilities IEEE-488 bus
Repeat key functional with 2 cassette ports
all keys Memory and I/0 expansion
MEMORY connectors
CBM 8016: 16K (15359 net) FIRMWARE
random access memory (RAM) 24K or ROM contains:
e CBM 8032: 32K (31743 net) BASIC (version 4.0) with direct
o CBM: s drive : random access memory (RAM) (interactive) and indirect
e soma floPPY disk POWER REQUIREMENTS (program) modes
Voits: 110V 9-digit floating binary arithmetic
Cycles: 60 Hz Tape and disk file handling
Watts: 100 software

CBM 8032 Computer $1795

CBM™ 8050 DUAL DRIVE FLOPPY DISK = —®
The CBM 8050 Dual Drive Floppy Disk in an enhanced ver- CBM PRODUCT DESCRIPTION PRICE
sion of the intelligent CBM 2040 Disk Drive. The CBM 8050 2001-8KN 8K RAM-Graphics Keyboard $ 795.00
has all of the features of the CBM 2040, and provides more 2001-16KN 16KN RAM-Graphics Keyboard $ 995.00
powerful software capabilities, as well as nearly one meg- 2001-16KB 16K RAM-Business Keyboard $ 995.00
abyte of online storage capacity. The CBM 8050 supplies 2001‘32’(5 32K RAM‘g'aPh'CS Keyboard $1295.00
relative record files and automatic diskette initialization. It gg%-szx ?SE gﬁm—sgs&ness Asyletele $1295.00 ¥
; : ; - ol.-4.0 O/S $1495.00
can copy all the files from one diskette to anothgr without 8032 32K RAM-80 Col-4.0 O/S $1795.00
copying unused space. The CBM 8050 also offers improved 2023 Friction Feed Printer $ 695.00
error recovery and the ability to append to sequential files. 2022 Tractor Feed Printer $ 795.00
2040 Dual Floppy-343K-DOS 1.0 $1295.00
gﬁg%ﬁ@? CRECIRERTANS E,'Sg‘ Y,\g’?;?gn 20 2050 Dual Floppy-343K-DOS 2.0 $1295.00
TWO microprocessors Sequential file manipulation 8050 Dual Floppy-974K-DOS 2.0 $1695.00 *
974K Bytes storage on two 5.25" Sequential user files C2N Cassette  External Cassette Drive $ 95.00
diskettes (ss) Relative record files CBM to [EEE ~ CBMto 1st IEEE Peripheral $ 3995
Tracks 70 Append to sequential files IEEE to IEEE CBM to 2nd IEEE Peripheral $ 4995 .
Sectors 17-21 Improved error recovery 8010 IEEE 300 Baud Modem $ 395.00
Soft sector format Automatic diskette initialization ||| 20 DOS DOS Upgrade for 2040 $ 50.00
IEEE-488 interface Automatic directory search 4.0 0/8 O/S Upgrade for 40 Column $ 100.00
Combination power (green) and Command parser for syntax ‘Asterisks indicate summer delivery — all others are immediately
error (red) indicator lights validation available.
Drive Activity indicator lights Program load and save
Disk Operating System Firmware d
(12K ROM) C=
Disk Buffer (4K RAM) commoaore

*CBM is a registered trademark of Commodore. All prices and specifications are subject to change without notice.

NEECO  Yonineees | MICROAMERICA DISTRIBUTING

“Nationwide distributors of Computer Equipment”

679 Highland Ave. Visa Accepted
odham A (617) 449-1760 | Neconam wA
02194 - eedham,

T(elex: 951021 02194 (617) 449-4310
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NEECO

ooy MULTI-CLUSTER

INTRODUCES

“Multi User Management System for
Commodore CBM/PET* Computers”

UP TO 8 CBM/PETS MAY NOW SIMULTANEOUSLY ACCESS ONE 2040!

"““’" P Channel Module ¢ Up to 8 Channel (3 Standard) for CBM/PET Computers.

e Up to 8 CBM/PETS can multi-use one Commodore 2040
dual disk drive simultaneously with equal access.

Multi-Cluster supports all 2040 disk O/S commands
including sequential, random access, and user files.

MU : MultiCluster does not utilize any RAM or ROM from the
1; 2040 or host CBM/PET units.
* "

MultiCluster is compatible with all known softwear that
utilize the IEEE port.

MultiCluster can be fully implemented on 8 PETS,
completely ready to use, in less than 15 minutes.

: Simply plug the Multi-Cluster unit into the IEEE port of

Multi-Cluster the 2040 Disk Drive, then attach a Channel Module,

Model MC-800A #CMB00, (3 Channel Modules are standard with unit), to the
Standard 3 Channels) IEEE port of each PET.

Multi-Cluster is ideal for industrial, OEM, Vertical Markets, and Educational Institutions. Multi-Cluster
allows you to make full use of the Commodore 3 units for the price of 2 educational programs.
Standard Components: Optional Component Prices:

1 Multi-Cluster #MCB800A Each additional CM-100
3 Channel Modules Each 12’ Ribbon Cable (RC12)
3 6' Ribbon Cables - Each 18’ Ribbon Cable (RC18)

Output Printer Module (PM200)
*Dealer pricing available via Microamerica (For Centronics Protocal Printers)

SPECIAL OFFER ON CBM BUSINESS SOFTWARE!

Purchasing software has always been difficult duetothe“youbuyit-youownit” attitude of most vendors.
We at NEECO, recognize this problem and can now, on all of the Software Packages listed, offer a full 30
day refund policy to NEECO’s customers. Now you can purchase with confidence. Buy it - try it; if the
program packageis not suitable for any reason, send it back to us within 30 days and we will refund the full
purchase price - less shipping charges!

SOFTWARE APPLICATION REQUIRES AUTHOR AVAILABLITY PRICE

Word Pro | Word Processing 8K + cassette Pro Micro July/August $ 29.95
word Pro |l N 10K + 2040 N Immediate 99.95
word Pro {ll 4 32k + 2040 " 199.95
Word Pro IV " 8032 + 2040/8050 " 299.95
BPI Integrated G/L Business 32K + 2040 " 360.00
BPI Inventory N " July/August T.B.A.
BPI Payroll i

BPI Enhanced A/R ” L
CMS G/L CMS Software Immediate 295.00
CMS A/R i o 195.00
CMS A/P " 195.00
CMS Mail List " 100.00
CMS Payroll - " 350.00

*PET is a registered trademark of Commodore Business Machines. Small Keyboard PETS require a ROM Retrofit Kit.
Multi-Cluster is available in Canada from BMB Compu Science, P.0. BOX 121, Milton, Ontario, L9T2Y3

NEEC Dealer Sales: Customer Sales:
Microamerica Distributing NEECO
679 Highland Ave. 21 Putnum St., Needham, MA 02194 679 Highland Ave., Needham, MA 02194

Needham, MA (617) 449-4310 Telex: 951021 (617) 449-1760
02194

Circle 95 on inquiry card. Circle 94 on inquiry card. BYTE July1980 137



A Personal Computer on a
Student’s Budget

About four years ago [ decided that
I wanted to obtain a microcomputer.
I had done some programming on an
IBM 370 and on a Texas Instruments
960 minicomputer at Cleveland State
University.

Those who are starting in micro-
computers have a problem in
deciding what equipment they want,
what to get, and how much to spend.
When [ began to obtain my machine,
[ figured on building the SwTPC
(Southwest Technical Products Corp)
CT-1024 video terminal for about
$200, and spending only about $400
on the minimum computer system.
As it turned out, [ spent:

$120 processor board

90 4 K memory board
60 [/0 (input/output) board
45 mother board
25 power supply
40 enclosure
+12 power supply extension
$392 Total

I have since expanded the system, but
I kept within my original budget
fairly well.

[ started by buying the printed cir-
cuit board set for the SwTPC
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] C Johnston
26481 Shirley Ave
Euclid OH 44132

This article was written
bearing in mind the things
I wish I had known four
years ago, when this
adventure started. It is
possible to put together a
good system on a limited
budget.

CT-1024, figuring that any machine
would require some type of terminal,
and this was the only affordable one |
could find. Considering the problems
I had getting parts, the CT-1024
turned out to be a good choice.

As [ built up the terminal, I looked
for the right computer. We were
using some of the original Altair
8800s in the Chemistry Department
and I learned about some of the
problems involved in making them
operational. It took fifteen fuses to
track down one problem in the power
supply in which a bad bridge was
shorting out the +8 V supply. My
opinion of the Altair 8800 has since
risen, but I was wary at the time.

I was attracted to the Southwest

Technical Products 6800. The kit was
more nearly complete, requiring only
the terminal to make a functional
system. The SwTPC 6800 was also in-
expensive. | could not touch its price
with any 8080-based system then
available. The monitor in read-only
memory was a great convenience. My
reservations about getting the system
came from the vagaries of mail order
kit building.

During my consideration of the
SwTPC machine, a friend showed me
the instruction set of the just in-
troduced Z80 microprocessor. I was
enchanted, but the problem remained
of building an affordable system.

Having no idea of which computer
system | wanted, I went to the MACC
(Midwest Affiliation of Computer
Clubs) Computerfest. Amid the
fascinating computer equipment that
I knew I could not afford, I
discovered the display booth of the

About the Author

Chris Johnston is a graduate chemistry stu-
dent at Cleveland State University in Ohio. Ex-
posure to FORTRAN in undergraduate
chemistry courses sparked his interest in com-
puters. Writing simple software for computer-
controlled laboratory experiments led him to
an interest in minicomputers and microcom-
puters, and “things snowballed from there.”




Ithaca Audio company (now Ithaca
Intersystems Co). They wereshowing
their Z80 processor circuit board for
the 5-100 bus. This board was the key
to building an affordable system.

It is a Z80 processor board, but to
the system bus it appears to be an
8080 processor board. [t carries
memory-write circuitry and a power-
on jump vector. One of the nicest
things about it is the provision for a
2708 erasable programmable read-
only memory. Here in one board was
the answer to a big problem. I could
not afford an IMSAI front panel, and
[ did not want to spend all of the extra
money on a read-only memory
board. The 2708 capability was con-
venient because | could program it
using the Cromemco Bytesaver board
in one of the Altair systems at school.
Finally, the prices were ex-
cellent—%35 for the board, $25 for
the Z80 processor, and $20 for the
2708 programmable read-only
memory. | estimated that the rest of
the board could be built for around
$40.

The Ithaca Audio Z80 board is neat
in appearance, and is solder-masked
and silk-screened. An impressive,
twenty-seven-page documentation
package comes with it. There were
many components to put on the
board, but the soldering was not too
difficult. The board had one minor,
but annoying, problem: there was no
component placement diagram. The
position of only one end of each
resistor or capacitor was marked with
the silk screening.

This helped me detect one other
problem with the board. While trac-
ing the circuitry near the 8224 clock
generator and driver, | noticed a mix-
up in the silk screening where the
schematic and parts list did not match
the silk screen. | examined my Intel
8224 data and found the problem.
The capacitor in the circuit with the
crystal should be a 10 pF-type (C7 on
the schematic, C9 on the board). To
make everything agree, I changed C7
to C9 (and vice versa) on the
schematic and parts list. Now the
board, the schematic, the parts list,
and page two of the documentation
agreed. More recent revisions of this
board have corrected this problem.

One inconvenience for me was that
the front-panel connector is a 16-pin
dual-in-line socket. This is fine for
those lucky enough to own an
IMSALI, or another machine with this
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Photo 1: Ithaca Audio Z80 processor board for the 5-100 bus.

The Ithaca Audio Z80
processor board was
precisely the board I
needed to build an afford-
able system.

type of connector. [ found it
necessary to construct an adapter to
connect the board to one of the Altair
systems for checkout.

Diagnosing Problems

[ followed the checkout procedures
outlined in the documentation
package and encountered my first
problem. The Z80 board would not
reset the A0 and A2 address lines of
the 5-100 bus. I spent a long time
searching for the cause of this prob-
lem and finally decided that it had to
be a bad integrated-circuit socket.
When replacing the socket did not
help, I was almost ready to give up
for the day. However, it occurred to
me that the problem might be with
the plated-through holes. I tried stick-
ing a wire through the holes on the
afflicted address lines. This cured the
reset problem, but identified a more
serious problem: that of insufficiently
plated-through holes. [ eventually
traced all of the problems with this
board to bad holes in one area. The

rest of the board appeared to be all
right, so [ patched the holes in the bad
area.

At first the processor would not
run, but later it would not stop when
it began running. The reason for this
was that the 8080-style status signals
are not available on the data lines.
The Altair 8080a front panel looks at
the data lines so it can stop on an M1
cycle (fetch cycle for first byte of in-
struction). [f data bit 5 is high during
the time that you are trying to stop
the computer, it stops, but not on an
M1 cycle. If this bit never goes high,
the processor never stops. There is an
explanation of this situation in the
documentation.

[ do not know the situation for
other S-100-type computers, but you
cannot examine the on-board 2708
read-only memory with the 8800a
front panel. This is caused by the lack
of buffering betwen the 2708 and the
front panel. The 2708 simply cannot
drive it. This is the only design error [
found that I thought was objec-
tionable.

I spent about fifteen hours
debugging the board. Most of the
time was spent tracking down prob-
lems on the board itself. A call to
[thaca Audio for assistance was
reassuring in two ways. First, they
were willing to provide the type of in-
formation necessary to service their
boards. Second, | got the impres-
sion from our conversation that the
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problem with the plated-through
holes was not common. The chances
are reasonably good that any board
you purchase from them will be
suitable.

I consider myself lucky to have
found this board at the Computerfest,
where [ could see it. [ probably would
not have purchased a processor board
from a company with which I had not
had contact.

This illustrates one of the greatest
advantages in joining a local com-
puter club — you can talk to people
who have seen or built a large
number of different computer kits. |
am a member of the Cleveland Digital
Group; it has been more helpful to me
than [ had ever imagined. My friends
at school, who ordered some of the
first Altairs several years ago, have
been similarly helpful.

Memory

My efforts now turned to finding a
memory board | could afford. I had
heard good things about the SD Sales
4 K board, so I ordered one. I was
told they were shipping immediately.
However, the normal shipping delay
was two weeks; the memory board
came two weeks after my order.

Like all memory boards, this one
can be somewhat tedious to build,
but the instructions are clear and
complete. The documentation even
included instructions on how to in-
sure that all of the sockets are down
tight on the board. The sockets in-
cluded were good-quality, low-

Photo 2: SD Sales 4 K static memory board. The jumper and cut trace were factory

niodifications.

profile devices,

The board took about a half hour
to debug with some expert help. The
two problems [ had were trivial: one
was a folded-under integrated-circuit
pin, the other a solder bridge. The
solder bridge occurred in the tightest
part of the board — the back side
above and outside of bus pin 51.

The only construction problem
occurred during the installation of the
voltage regulators. With the heat
sinks in place, there is just enough

lead length on the regulators to solder
them to the back of the board. The

problem was not in the kit, however.
Fairchild has evidently found some
new alloy for coating leads that
renders them completely un-
solderable. Ten minutes’ worth of
filing removed enough of the alloy to
make reasonable solder connections.

[ am still constructing an 8 K
dynamic memory board of my own
design. It will depend on the Z80 for
refresh operations. The board uses
sixteen Texas Instruments 4060 4 K
by 1 dynamic memory circuits or the
equivalent. This board has major
power consumption advantages over

Applications:

¢ Contro! security systems & alarms

Control Your Life!

Now have full computer control of up to 256 lights, appliances and
even wall switches without special wiring. The SciTronics REMOTE
CONTROLLER permits direct control of the inexpensive BSR remote
line-carrier switches sold by Sears, Radio Shack and many others.

Controls all 256 BSR remote switches —not just 16
Hardware driven—requires minimum software

e No ultrasonic link—prevents erractic operation

®* No BSR command module necessary

® Save energy by controlling lights & appliances

The controller comes complete with full documentation, sample software
and is designed to work with most of the popular computers including
any 5-100 based system, TRS-80-1, Apple !, Heath H8 and others.

¢ Make your entire home or apartment computer controlled

CONTROLLER BOARD (5-100) $159.
ENCASED CONTROLLER (TRS-80, Apple, etc) $184.
Send check or  SciTronics Inc.
money order to: 523S CLEWELL ST, PO BOX 5344

BETHLEHEM, PA 18015

{215) 8687220
Please list system with which you plan to use controller. Master Charge and Visa

accepted. PA residents add sales tax

_ g™

J—

Remote switches not included
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We make our Floppys
as if your job depends
on them.
Because it does.

In your work, data is too important to lose. So if you
use a Floppy Disk with even a minor flaw—like a dropout—
you risk a lot. That's why Maxell has taken the danger out
of Floppy Disks.

Maxell: the worlds most dependable Floppy Disks.

We've devoted two generations to building our
reputation as manufacturers of the world's finest magnetic
media. Our Floppy Disk technology achieves a consistency
that is rarely equalled . . . and never surpassed.

Even the jackets our floppys come in are made to
resist heat and mechanical shock. And they're specially
treated to prevent the build-up of static charges, so they do
their part to increase the total reliability of their precious
contents.

Made better than most specifications.

To guarantee complete interchangeability, all Maxell
floppys conform to ISO, ECMA, ANSI, JIS, and IBM
standards.

Circle 97 on inquiry card.

But even more important to you, Maxell's own
tolerances are tougher than the industry's.

And our inflexible Quality Control inspections permit
nothing to blemish our hard-earned reputation.

So when your job depends on full data retrieval,
depend on Maxell Floppy Disks. They work best . . . and so
will you,

Maxell offers the full range of Floppy Disks, from
standard 8-inch to 5% -inch, plus Data Cassettes.
Dealer inquiries invited.

maxaeill.
DATA PRODUCTS

The Quality Alternalive

Maxel Corporation ot America. Data Products Group
60 Oxford Drive. Moonachie. NJ 07074 Tel. (201) 440-8020
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[t is necessary to use the
white plastic wiring
spacers.

a similar board using 2102 static
memories (even the low-power ver-
sions). It should also have major ad-
vantages over the newer 4 K by 1
static memory devices in terms of
cost. The 4060s are easy to design
with, especially when you have the
Z80 Refresh register and the Refresh
signal available on the bus. Bus pin 67
on the Ithaca Audio processor board
is RFSH (an inverted version of the
RESH signal available on pin 28 of the
Z80 package).

Input and Output

The next major part of my system
was an [/O (input/output) board.
After shopping around | realized
these boards were expensive,
especially in view of what they do. |
needed a board with some type of
parallel port and a serial port in-
cluding a universal asynchronous
receiver-transmitter (UART). A
friend with a similar need designed a
circuit board containing both serial
and parallel [/O. We constructed two
boards by wire-wrapping procedures.
I used the Vector 8800V prototyping
board and had some trouble with
shorting the little wiring-pencil wires
to the ground plane when [ soldered
the pins of the integrated-circuit
sockets. The next time [ build a
board, I will build it on a Vector 8801
which has a solder pad on every hole
in the board. An absolute necessity
when working with the wiring pencil
is Vector’s white plastic wiring
spacers. | built the board without
them and had so many problems that
[ spent an entire evening taking all of
the little wires back off the board, in-
stalling the spacers, and, during the
following nights, rewiring the board.

The wire used in the pencil has in-
sulation which melts or decomposes
at temperatures over 750° F. If you
accidently touch a wire or a bundle of
wires with a hot soldering iron, it will
go “poof,” leaving you with a bare
wire or a major short. I did this at one
especially congested point and had to
replace twenty-five wires.

Some techniques which help when
you work with a wiring pencil are:

142  July 1980 © BYTE Publications Inc

Photo 3: The parallel and serial 170 (input/output) board under construction. The
sockets are attached with Eastinan 910 adhesive.

® Leave as much room as possible
between integrated circuits. Try to
arrange the layout so that wire
runs do not cross over component
pins.

® If you have to cross over or near a
component pin, make sure the pin
is soldered before you begin to run
wires over it. Failure to do so in-
vites touching the wire bundle and
causing a big short.

® Color code if possible. I used red
wires for the parallel port, green
for the serial port, and blue for
repairs.

Again, make sure that you use the
wiring spacers. Little metal pins used
as substitutes may scuff off the insula-
tion to the point of creating nearly

undetectable shorts. The wiring
spacers are Vector part number
P179WS-3.

The parallel port output from the
board is done through a 24-pin dual-
in-line socket. The 6820 peripheral in-
terface adapter (PIA) used in the port
is what we needed to handle a paper-
tape reader and, more important to
our systems, a card reader.

Mother Board

[ am using the SSM (formerly Solid
State Music) 15-slot mother board as
the backbone of my system. The
board fits well within my budget. It
has provision for filter capacitors on

all power lines and for passive ter-
mination of the bus lines. From what
[ have read, termination is probably
not necessary for this board.

The big Altair system at school is
completely filled out with the in-
famous MITS 3-slot extension mother
boards. It has never presented any
problems that bus termination would
fix. If I suspect that the system needs

If you accidently touch
the wrapping wire with a
hot soldering iron, the in-
sulation will go “poof”
and you will have a bare
wire or a short.

to be cleaned up, I will get the God-
bout active termination card. While
this will take up one slot, I have
enough available room to extend the
mother board if | have to.

Read-Only Memory

The systems in the chemistry
department all needed some read-
only memory, so an 8 K 2708 board
was designed. A friend and | each
made one of these boards for our own
systems, so | now have room for a
great deal of permanent software



INDUSTRY
LEADER
ANNOUNCES

MERGER.

MicroPro proudly announces MailMerge
capabilities along with Wordstar 2.0

Now you have another terrific reason to
purchase WordStar, the industry’s leader in
microcomputer word processing. And that
reason is called MailMerge. A new option
that allows you to churn out letter quality
form letters with full substitution capabilities,
as well as chained and multiple copy printing.

And lots more.

Plus WordStar 2.0 also offers other
new and powerful features. Like hyphen

help, decimal tab, paragraph indent, and
copy/rename/run-another-program.

No wonder that in less than a year, more
than 7500 people have purchased WordStar
from over 350 dealers around the world.

So go ahead. Call (415) 457-8990 for a
dealer nearest you. And just think, WordStar
was a very popular software package before
MailMerge.

Imagine how incredibly popular it will
be now.

(MicroPro)

INTERNATIONAL CORPORATION
Leads the way.

MicroPro International Corporation 1299 4th Street, San Rafael, California 94901 Telex 340388
Dealer/Distributor/O. E. M. inquiries invited.

Prices and specifications subject to change without notice.
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Photo 4: Our homebrew board for hous-
ing the 2708 programmable read-only
memory.

(firmware). The printed circuit board
without parts cost us about sixty
cents. The reasons for this were that
the negative had already been made,
we had everything we needed to
make printed circuit boards in our
electronics shop, and we did the work
ourselves.

From a large (6 by 44 inch) two-
sided blank bought at a surplus elec-
tronics store, we cut four S-100-sized
printed circuit blanks. We obtained
two good boards on the first try. We
could not make plated-through holes,
but the board was designed to use a
small number of “jump-throughs,”
and to have no places where it was
necessary to solder to both sides of a
component pin.

The board holds only 7 K bytes in
my system, because the 2708 circuit
on the Z80 board can be located in
the first 1 K segment of any 4 K
address block in the upper half of
memory. If the address segment of
the 2708 on the processor board is not
coincident with the address space of
the bottom {(or middle) 2708 on the
read-only memory board, | have an
almost unusable 3 K “hole” in
memory. There is no problem
addressing two boards at the same
place at the same time: whenever the
2708 on the processor board is
addressed, the data input drivers are
placed in the high-impedance state, so
it does not matter what is in the
socket on the firmware board that has
the same address.

The read-only meémory board does
not have provisions for the genera-
tion of a wait state. This is not a
major problem, as long as full-speed
2708 devices are used. The processor
board, however, has extensive wait-
state capabilities. A wait state can be
put into any input cycle, any output
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Photo 5: Logic {under Plexiglas) and separate keyboard for the Southwest Technical
Products Corp CT-1024 video termiinal.

cycle, any on-board read-only
memory cycle, the first-byte
instruction-fetch (M1) cycle, or any
memory request cycle. Being able to
put a wait state in only the M1 cycle
allows for the use of marginally slow
memory.

Enclosure and Power Supply

My power supply provides a max-
imum of 13 A on the +8 V line and
2.5 A each on the +16 and —16 V
lines. A split 10 V supply caused me
to split the 8 V power bus. The split
was made reversible, so if I need to
upgrade my power supply, | can
reconnect the bus.

The computer’'s enclosure is
another bow to economics. I liked the
commercially available enclosures,
but could not justify spending the
money required for microcomputer-
sized boxes. | bought an aluminum
rear-panel plate with connector
cutouts from Vector. This panel has
cutouts for ten DB-25S connectors. 1
also bought some of their TS series
T-slot struts, some plain and some
with printed scales. I bought enough
plastic card guides for twelve cards,
and some of the square 4-40 nuts that
fit into the T-struts. This was enough
material for the entire box, except an
aluminum panel for the front and the
plastic trim panels.

I tried to obtain the aluminum from
a dealer who sells scrap sheet metal,

but he had just emptied his bins, so
there was nothing usable. I finally
bought a rack panel (8% inch, 22.2
cm) and cut it to size. 1 went to a
plastics dealer who also sells scrap for
the plastic that I needed. The power
supply is built on a separate sheet that
mounts in the main box. With this
setup, any future power supply
upgrades will be built on a similar
sheet and bolted into place.

Serendipitaurus Card Reader

The eighty-column card reader
mentioned before is, without a doubt,
the neatest 1/O device | have ever
seen, with the possible exception of
the floppy disk (which I could not af-
ford at the time the computer was
brought up). The unit in question is a
small tabletop unit that I found at a
surplus house. The chemistry depart-
ment bought an entire set of them,
and most of my friends bought one.
Luckily, one friend bought several
readers, and supplied me with one.

The units were built by Taurus
Corporation and appear to have sold
for several hundred dollars origin-
ally. We got ours for $20 each. The
card reader works very simply: you
feed it 110 VAC and a card, and it
feeds you transistor-transistor logic
(TTL) level data. It reads all twelve
columns, but it cannot see blanks.
Our TI 960 minicomputer has an
8080/Z80 cross assembler. We use the
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Expand your computer’s capabilities with this easy-to-use drum plotter.
The Strobe Model 100 interfaces to any computer to generate professional quality graphics.

OFFERING High Resolution Graphics Output » Outstanding Performance * Assembler Coded
Drivers for High Speed Plotting » Precise Operator Controls * Interactive Coordinate Input

ALSO AVAILABLE Hardware Interfaces for — TRS-80 - APPLE II - PET - §-100.
Applications Software Package providing vector plotting and variable size alphanumerics
for: TRS-80 Level II BASIC, Applesoft BASIC, Northstar BASIC, CBASIC,

Microsoft BASIC & FORTRAN.

“TRS-80. APPLE 1. and PET are rademarks of Tandy Corp . Apple Computer Co
and Commodore Business Machines. respectively
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Photo 6: Taurus card reader. Cards are inserted through the slit
above the black shelf on the front. Output is through the DB-25

connector on the side (partially obscured by roll of solder).

view of computer

Front
The only switches are for
power, run/stop, and system reset. The
nonitor in read-only memory handles
other functions of a front panel.

Photo 8:
enclosure.

faster 16-bit TI machine to assemble
software to run on the 8080 or Z80.

The cross assembler can punch ob-
ject code onto cards. Each card
carries its own load address and
checksum. The cards may be read in
any order. The storage capacity is
sixty-four object bytes per card.
Cards allow for easy maintenance of
an object program. Cards may be
easily and individually duplicated,
seem tougher than paper tape, and
are cheaper than cassettes; of course,
you do need a keypunch. We built a
cassette board to provide a more
portable system.
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Software

I had to provide some type of soft-
ware monitor to be placed in the 2708
on the processor board. | started with
an octal monitor. I converted from
octal to hexadecimal notation, partly
for convenience, and partly to save
on line width on the terminal.

One of the next major changes in
the monitor was the inclusion of the
binary card loader which lets the card
reader talk to the computer. I
modified the cassette tape routines to
reflect the specific requirements of
our tape interface and my own
preferences. The last major change
was the inclusion of a register load
and dump routine, and a memory
dump routine. Several other more
minor changes were made in the
monitor to support my other major
software project, a Z80 assembler.

The next step in software is to ob-
tain a BASIC interpreter to satisfy my
need for system software until I ex-
pand the hardware. Eventually I want
to get a floppy disk system and a
video graphics display.

Closing Thoughts

I have described the process of
building and operating my machine.
One of the most important things
about building my computer was that
I could build a customized system

i
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i
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Photo 7: Side view of the system enclosure, showing the power
supply and card cage.

while staying within a limited budget.
It has many of the features that are
important in a microcomputer, and it
is expandable. ] have tried not to limit
the evolution of this system in terms
of hardware or software, and have
succeeded to some extent. I chose the
S-100 bus chiefly because of its
popularity and wide support.

When | decided to experiment with
personal computing, 1 was faced with
making a major purchase of some-
thing I knew very little about, and a
limited budget within which to work.
My previous experience with com-
puters had been in the remote use of a
high-level language. (I could not even
get into the same room with the com-
puter I used to learn FORTRAN.)

Although the delay involved in
waiting for parts was frustrating, I
can honestly say that with one excep-
tion, 1 had very good luck. The
majority of people from whom I pur-
chased parts went out of their way to
make sure that I got what I wanted.

.Despite the number of frustrations,
I still recommend building up your
own system piece by piece. There is a
certain satisfaction in building
everything in your machine, and in
knowing that your system is con-
figured the way it is because you
want it that way, not because it was
part of a package you bought.m
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Multi-Bus 2! . | |. TCU-410 - $325 b
EXORcisor?® ...... TCU-68 » $325

HP2100 ........; TCU-2100 - $395 Serial Line Clock ..SLC-1 - $640

Lockheed SUE . TCU-200 » $550 (RS 232 or 20mA) Microprocessor controlled.

Auto message intercept and response.

Naked Mini“ ..... TCU-310 » $385 10 Digit display option $190.

If automatic and accurate date and time entry  three months). Timing is provided by a crystal
is important to your system on powerup — controlled oscillator. Prices are U.S. domestic
you need a Digital Pathways battery sup- single piece. Quantity discounts available.
ported calendar clock. All Digital Pathways'
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date and time during power down (typically upto  contact:
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Digital Pathways Inc.
4151 Middlefield Road
Palo Alto, CA 94306
Phone: (415) 493-5544

1Trademark of Digital Equipment Corp.
2Trademark of Intel Corp.
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NEWS AND SPECULATION ABOUT PERSONAL COMPUTING
Conducted by Sol Libes

More Companies

Jumping On UNIX
Bandwagon: Bell
Laboratories developed the
UNIX software system
originally to run on Digital
Equipment Corporation'’s
larger PDP-11 minicom-
puter systems. Now UNIX
has been adapted to run on
at least a dozen other
systems. One of the reasons
many companies are im-
plementing UNIX on their
systems is that American
Telephone and Telegraph's
planned Advanced Com-
munications Service (ACS)
requires UNIX to incor-
porate computers into the
system.

Western Electric has
licensed Onyx Systems Inc
of Cupertino, California, to
develop a microcomputer
version of UNIX. Onyx will
offer UNIX on its C8002
microcomputer system. It
will support eight terminals
and several high-level
languages. MicroSoft Inc of
Bellevue, Washington, has
disclosed that it is close to
signing an agreement on a
UNIX license. Microsoft
plans to implement UNIX
for Z8000-, 8086-, and
68000-based systems. Zilog
Inc has reportedly already
signed a UNIX license. In
all cases, these companies
are implementing UNIX on
16-bit microcomputers.

(UNIX is a registered
trademark of Bell
Laboratories.)

Microcomputer Makers
Changing Marketing For
1980s: The 1980s are seeing
significant changes in
microcomputer marketing,

as sales may soon pass the
$1 billion mark. The 1970s

were dominated by a large
number of cottage-type
sales operations trying to
make general-purpose
systems for sophisticated
hobbyists.

Already we are seeing
the personal-computer
market being dominated by
a few large manufacturers
—Radio Shack, Com-
modore, Apple, Texas In-
struments, and Atari—and
soon possibly IBM and
Digital Equipment Corpora-
tion. Further, these com-
panies are starting to move
toward specialized com-
puters that focus on specitic
customer needs, even com-
puters which are im-
mediately useful to less
knowledgeable users.
These companies are plan-
ning to have several com-
puters oriented toward
specific vertical markets
and thus cover a broad
spectrum of users.

In some markets, the
change will concern only
software and peripherals.
In others, it may require an
entirely new machine (eg:
TRS-80 Model I versus
TRS-80 Model II). Thus we
can expect to see similar
processors packaged and
promoted differently. For
example, Apple Computer
Company has introduced
the Apple III, a larger and
more powerful machine
than the Apple II, designed
with the business and pro-
fessional user in mind. (See
the preview in this issue on
page 50....CPM)

Ancther example of the
specialization of the
microcomputer market is
the introduction of the
HP-85 by Hewlett-Packard.
This $3250 personal com-
puter is aimed at scientific,

engineering, and financial
users. HP has also dis-
closed that it plans to intro-
duce other personal com-
puters.

Thus, I am sure that ,as
we move further into the
80s, we will see computer
manufacturers with a broad
line of different microcom-
puters which are tailored to
the small-business, educa-
tional, scientific, process-
control, and financial
markets.

The computer that is
proving the most elusive for
manufacturers is the true
home computer. Not the
hobbyist computer, but the
home computer. Several
are quite close (eq: Texas
Instruments, Atari, and
Apple), but the primary
problem is still that the
price is too high. The home
computer may prove to be
the last market to be
cracked. Texas [nstruments
(TI) introduced its 99/4 as a
“home computer”; how-
ever, because of
disappointing sales TI is
now reorienting the sales
campaign to the small-
business market. Possibly
the small business is in the
home.

The retail sales business
is also changing. Digital
Equipment Corporation
(DEC) and IBM are chang-
ing the retail marketing of
computers. DEC presently
has 2] stores and at least 6
more are planned. IBM is
also retailing through its 50
“Business Computer
Centers,” which have
doubled in number from
last year.

DEC is now selling its
popular LA34 terminal at a
discount through its stores.
This move is viewed as

undercutting by DEC's
reqular dealers and they
are up in arms. IBM is sell-
ing its new video terminal
on a cash-and-carry basis
also.

There is no doubt that we
will see an increase in the
retail cash-and-carry
market as the traditional
mini- and large-computer
makers realize the
possibilities. I am sure that
we will soon see IBM stores
in shopping malls just as
we now see Bell Telephone
stores. These companies
realize that if they are to
continue their high growth
rates, they must move into
new markets— and the
personal-computer retail
market is a prime can-
didate.

Bell System Testing
Home Data-Base System:
The Bell System is testing a
two-way home data-base
service, called “Viewtron,”
in Coral Gables, Florida.
Television terminals,
operating at 1200 bits per
second {bps) over conven-
tional telephone lines, have
been placed in 160 homes.
The test is sponsored by the
Viewdata Corporation of
America, a Knight-Ridder
Newspaper Inc subsidiary.
Thirty of the terminals will
be rotated among test
homes over a 6-month
period. The terminals pro-
vide a 20-line by
40-character color display.
The services include
Sears "Teleshop,” which
allows users to order con-
sumer items, and Grand
Union grocery ordering for
home delivery. Access to
Associated Press (AP) news
reports, weather informa-




Diablo introduces
the first printer that runs

on four wheels.

The Diablo 630 printer is the most versatile printer you

can get.
It’s the only one that gives you a choice of 4 different

mterchangeable prmt wheels and over 100 different type styles.

Every 630 works § Just as well Wlth a 96 character plastic
daisy print wheel as it does with an 88, 92, or 96-character

metal daisy print wheel.
The 630 also has fewer moving parts than competitive

printers, which makes it exceptionally reliable.
This new addition to our line offers unsurpassed print

quality. Compatibility with existing Diablo supplies. And

automatic bi-directional printing.  , e .
The Diablo 630 printer. L EE s SIS }
L :

Probably the best thing to T ————————
happen to printing since we
re-invented the wheel.

Diablo Systems

XEROX
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Diablo® and XEROX® arc rademarks of XEROX CORPORATION.
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airline travel information,
educational, and other data
is also planned.

ROM Programs Held
Not Copyrightable: A
decision made in a federal
court has held that object-
code programs in read-only
memory cannot be
copyrighted, even though
the source code was
copyrighted. One of the
bases for the decision was
that the object code is not a
true copy of the source
code, because it is not in a
human-readable form.

The decision was made
in a case involving two
competing computerized
chess-game manufacturers.
Data Cash Systems Inc
sued ] S & A Group Inc for
producing a chess game
that uses read-only memory
code identical to its chess-
game program, which was
copyrighted in source
code.

Personal Computers Are
In For Another Banner
Year: According to a
report by the well-known
market-research firm
Arthur D Little Inc of Cam-
bridge, Massachusetts,
sales of personal computers
will double this year. The
company predicts that sales
will reach $950 million,
with 600,000 units produc-
ed, up from $500 million
last year. 1979 showed a
67% increase over 1978,
which was not up to the ex-
perts’ expectations.

The firm predicts that a
large part of the personal-
computer sales increase
will be due to products
from Texas Instruments,
Mattel, Atari, and Canon,
plus the mass merchan-
dising by Sears Roebuck, ]

C Penney, Montgomery
Ward, and Foleys.

Computer Communica-
tion Via Amateur Radio
Growing: With the Federal
Communications Commis-
sion’s (FCC) approval of
ASCII (the American Stan-
dard Code for Information
Interchange) for transmis-

more computerists are turn-
ing to amateur radio for
computer-to-computer com-
munication. All that is
needed is a terminal with
(or without) a computer, a
modem, and a 2-meter FM
transceiver. Articles on
how to accomplish this
have appeared in the
AMRAD Newsletter publish-
ed by an extremely active
amateur-radio group, the
Amateur Radio Research
and Development Corpora-
tion. To join AMRAD and
receive their newsletter,
write: AMRAD, 1524
Springvale Ave, McLean
VA 22101.

The protocol used in
computer-to-computer
transmission is the CBBS
(computerized bulletin
board system) protocol
developed by Ward
Christensen and Randy
Suess of the Chicago Area
Computer Hobbyist Ex-
change (CACHE). Ward
wrote an article on this
topic which appeared in
November 1978 BYTE
(page 150).

CBBSs Increasing
Rapidly: The number of
Computerized Bulletin
Board Systems in operation
is now approaching 100.
Some provide mailbox
facilities, and some have
the ability to transmit and
receive software. AMRAD
will soon publish a listing
of CBBSs. To obtain a copy
send $1 to AMRAD, 1524
Springvale Ave, McLean
VA 22101.

Al Association Formed:

The American Association
for Artificial Intelligence
(AAAI]) has been
formed.The AAAI is head-
ed by Allen Newell from
Carnegie-Mellon University
and Edward A Feigenbaum
of Stanford University. The
association will have its first

" annual conference August

16th thru 2lst and also
hopes to publish a reqular
magazine. For information
write AAAI, Stanford
University, Box 3036, Stan-
ford CA 94395.

P/M On The Apple:
Apple computer owners
suddenly have the whole
CP/M (by Digital Research)
software world available to
them. Microsoft Inc , the
recognized leader in
developing microcomputer
software, has introduced a
plug-in card for the Apple
which makes it able to
directly execute 8080,
80885, and Z80 programs.
The card contains a Zilog
microprocessor. The Z80
processor executes the ap-
plication program while the
Apple's processor (a 6502)
handles the input and out-
put of the keyboard,
display, disk, etc. With the
Z80 Softcard many powerful
languages (eg: FORTRAN,
COBOCL, APL, etc.), word-
processor systems, and
business application
packages can be run on an
Apple. Provided with the
card is Microsoft BASIC
Version 5.0 and CP/M for
$348.

IEEE Forms Network
Standards Committee: The
first meeting of the IEEE
(Institute of Electrical and
Electronics Engineers)
Local Network Standards
Committee took place in
March and switched the
new network-standards pro-
ject into high gear. The
committee will develop a-
computer-communications
standard that will define,
among other things,
physical media and line-
access methodology. For
more information write:
Local Network Standards
Committee, IEEE, POB 500,
Beaverton OR 97077, or
call (503) 644-0161.

Gold Cost Causing

Computer Prices To Rise:
One S-100 computer-board
supplier has reported to me
that it now costs him $30 to
flash gold onto the printed
circuit contacts that are
inserted into mainframe
motherboard connectors.
That manufacturer is now
seriously considering doing
away with gold plating and
living with the resulting
oxidation problems.

tion, stock market reports, sion over the airwaves, This indicates to me that

the days of substantial

price cuts on computer
equipment appear to be
over. Until now the
improvements in integrated
circuit technology have
resulted in either price cuts
or increases in computing
power. But now the price
increases of gold and other
materials, added to the in-
creased costs of doing
business, are more than oft-
setting technological gains.
IBM, DEC, Datapoint,
Univac, and many other
computer makers recently
increased prices by 4 to
20%.

Progmms That Write
Programs: Watch out, pro-
grammers! Computers may
soon take over your job.
The only question is how
well will they program?
These programs include
data field, edit, and I/O
facilities.For example,
Computer Pathways
Unlimited, of Salem,
Oregon, has introduced a
program called PEARL
(Producing Error-Free
Automatic Rapid Logic)
which purports to generate
customized business soft-
ware. PEARL produces a
program which is a com-
bination of precoded
BASIC utility routines.
PEARL does its job by
presenting the user with a
series of menus and
prompts which define the
coritrols and interrelation-
ships between data
elements and files. PEARL
runs under CP/M and
CBASIC. The supplier
boasts that little or no pro-
gramming knowledge is
needed to create programs.
Now we need a program to
write system-level pro-
grams, so all of us can
retire!

FCC Extends Radio
Interference Deadline:

The Federal Communica-
tions Commission (FCC)
has extended the deadline
for compliance with regula-
tions concerning radio-
frequency interference (RFI)
by personal computers.
Originally set for July 1,
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$-100 BUS PRODUCTS

THE CONDUCTOR™

- A versatile dual density floppy
disk controller. Works with
most popular drives such as
SHUGART, MPI, SIEMENS,
PERSCI. etc., and guaranteed
o work with virtually all
leading CPU boards and.
RAM cards, Backed up with
dual density CP/M 2.2 ($150)
and available NOW!!!

$325 assembled

THE PERFECT 1/O COMPANION TO THE CONDUCTOR

VCB-1™
'VIDEO CONTROLLER

Memory mapped 80 x 24 with
dual character sets
(PROGRAMMABLE! parallel
port, 1K user ROM and
HARDWARE SCROLLING,
Firmware available.

$349 assembled

We feature SHUGART drives. Each drive system
includes the CONDUCTOR dual density controller,
cabinet, power supply and cables. EVERYTHING you
need for a solid dual-density system at solid savings.

DOUBLE-DENSITY
MINI-FLOPPY SYSTEMS
Single-Sided System (SA-400) ........ coa. $795

Double-Sided System (SA-480) . ....... aoo .. 9895

8" DRIVE SYSTEMS

DISK SYSTEMS

Let DATASPEED package your
disk system. All the hardware
you need for a complete
floppy disk system. Just add
CP/M and a computer. PLUS-
FREE Osborne Accounting
software.

complete systems from $795

single-sided double-sided e IATRD Wi ANY
Single Drive System one SA-800). . . $1149 (one SA-850). . . $1349 R i
Dual Drive System two SA-800) . . . $1849 (two SA-850) . . . $2049
Canada: Exclusive European Distributor:
B WA evesae
. L - [} VISA AND
SCARBOROUGH d LONDON SAN Fﬁﬁ.’fg'ﬁg}_}@%’; 94131 MASTER CHARGE
ONTARIO ENGLAND ACCEPTED



1980, the deadline has figures have yet been “Master of Software nounced by Apple in May

been extended to January
1, 1981. The change was
due to widespread industry
opposition to the July 1st
date.

The requlations are
aimed at stemming the
interference with radio and
television reception caused
by computers and other
electronic equipment.

CDC To Offer Home
PLATO Service: The
PLATO educational com-
puter service will soon be
made available to home-
computer users by Control
Data Corporation (CDC).
CDC calls the service
“Homework.” It will pro-
vide programs for people
with medical disabilities
who wish in-home job train-
ing. A special video ter-
minal with a touch-sensitive
screen is used.

IBM Reports Record
Backlog: IBM has disclosed
that at the start of 1980 it
had an order backlog of
$450 million per month, up
from $375 million in 1978
and $285 million in 1977.
On the other hand, IBM
disclosed that computer
revenue for the year rose
only 0.4% in the US and
6.5% overseas.

Frank T Cary, Chairman
and Chief Executive Officer
of IBM, took a pay cut for
1979 due to a decrease in
company earnings.
However, he did get an in-
crease in benefits. His
effective earnings for 1979
were $927,902 compared to
$892,540 the previous year,
an increase of only 4%.
Well, times are hard for all
of us...] quess.

Random News Bits:
Tandy Corporation will
soon start a lease plan for
the TRS-80 Model Il com-
puter that will include a
90-day “warranty” period
during which customers
can evaluate the machine
before committing to a
3-year lease. At the end of
90 days the customer can
cancel the lease and pay
only for the time used. No

released on costs, but it
sounds like a good way to
find out if the machine will
do the job for the
customer....A recent DEC
advertisement run in a
newspaper advertised
“cash-and-carry” prices for
terminals at its local com-
puter stores. Who knows,
we may soon see DEC
“Washington's Birthday
Specials.”...CIS COBOL,
from Micro Focus Inc, San-
ta Clara, California, is the
first microcomputer
COBOL to be certified by
the General Services Ad-
ministration (GSA) as con-
forming to ANSI-74
Specifications, Levels 1 and
2. It runs under CP/M or
RT-11 DOS...Godbout
Electronics, Oakland,
California, will soon make
available an S5-100-bus
programmable-memory
card that will operate with
processors having clock
rates as high as 10 MHz,
without wait states....Apple
Computer Company is
enlarging its marketing
capability. It recently pur-
chased one of its
distributors and discon-
tinued four other
distributors. Apple will set
up its own regional
distribution centers, where
it will stock and service
Apple products. Dealers
will do business directly
with Apple via these
distribution centers....More
details are being made
available on the Micro-
Winchester hard-disk drive
due from Tandon
Magnetics Corporation,
Chatsworth, California
(reported in a previous
BYTE News column). The
drive will contain two
5-inch platters storing a
total of 5 to 6 megabytes
and will take up about the
same space as a S-inch
floppy. Samples were
shown at the NCC (National
Computer Conference) in
May, and production units
are expected by year's end.
Two other companies also
are rumored to be develop-
ing 5-inch hard-disk
drives....The Wang In-
stitute, Tyngsboro,
Massachusetts, will be the
first school to offer a

Engineering”
degree....General
Telephone and Electronics
(GT&E) expects to soon
begin operation of an
intelligent mail/message
service via data terminals.
Called "Telemail,” it will
operate 24-hour interoffice
communications....Finan-
cial users of microcom-
puters may be interested in
a new publication called
The Financial Systems
Report. For a free sample
copy, write (on business
letterhead): Vernon Jacobs,
POB 8137-B, Prairie
Village KS 66208.

Random Rumors: Data
General (DG, number 2 in
the minicomputer field)
may introduce a per-
sonal computer soon.
Actually, DG has been
marketing its 16-bit micro-
Nova computer for about
two years through a few
select retail outlets. Now
apparently, DG is ready to
expand its activities into
the personal system
marketplace. There still is
no word as to whether DEC
(number | in minicom-
puters) plans a personal
computer....[ heard a
rumor that one of the large
computer-component
direct-mail sellers will soon
set up a Computerized
Bulletin Board System
(CBBS) for answering calls
and taking orders....Lastly,
it is rumored that Texas
Instruments is about to
introduce two new
microcomputer systems.
One will be a business-
oriented system, while the
second will be engineering-
oriented and will compete
with the recently intro-
duced Hewlett-Packard
machine.

Apple And Dow Jones
Together Again: Following
the success of Apple Com-
puter Company's portfolio-
evaluator program — de-
veloped with the coopera-
tion of Dow Jones — the
two companies have
teamed up again to present
a new offering, the News
and Quotes Reporter. An-

at the National Computer
Conference in Anaheim,
California, News and Quotes
Reporter is priced at $95,
and will be available this
month, through Apple
dealers.

News and Quotes Reporter
has been written for the
Apple [I personal com-
puter system. Through
communication over
telephone lines, it allows
the user to retrieve past
and current news stories
and editorials from the Wal
Street Journal, Barron’s, and
the Dow Jones news ser-
vice, as well as quotations
for more than 6000
securities traded on the ma-
jor exchanges. Users ac-
cess the Dow Jones data
base under password pro-
tection, and can request
news by category (eg: com-
puter industry) or by com-
pany name. According to
Apple, News and Quates
Reporter can be used in
conjunction with the port-
folio evaluator for
sophisticated portfolio crea-
tion and management.

Look for more details in
the Fall issue of onCom-

puling.

MAIL: [ receive a large
number of letters each month
as a result of this column. If
you write to me and wish a
response, please include a
stamped, self-addressed
envelope.

Sol Libes

Amateur Computer Group
of New Jersey (ACG—N])
1776 Raritan Rd

Scotch Plains NJ 07076




But, do you know all the comp

When someone says “Tarbell” there’s
no doubt what’s meant . . . the cas-
setre interface whose reliability and
solid engineering made it an in-
dustry standard.

Since " that first brealkthrough-
product, Don Tarbell has expanded
his list of useful, dependable com-
ponents . . . components to meet
your needs of today, and keep you
prepared for tomorrow.

Checlk this partial list of quality com-
ponents Don Tarbell has ready for
you. Youre probably ready for
them, right now.

® When it comes to RAM memory,
Tarbell means reliability. 16K and
32K static memory that offers you
easier trouble shooting, and far
easier maintenance. Remember
that.
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® Tarbell BASI ormgssimplicity and
sophistication to your programs. Our
BASICis easier to program, and offers
unique commands and statements
not found in regular BASICS under
any name.

® CP/M® disls operating system is,
of course, the standard for sofrware
exchange: Ar Tarbell we provide our
own approved CP/M system mod-
ified for all Tarbell floppy disls inter-
faces. Note. We also have MP/M® for
those interested in multi user systems.

e The Tarbell VDS line comes as a
complete package . . . or, as sep-
arate unifs. For example, the Tarbell
mainframe can be ordered with 1
or 2 Shugart or Siemens drives, or
no drives. Whichever way you go,
you get the reliability of Tarbell
tested components.

Bn Tarbell has ready for YOU?

® With the Tarbell Double Density
floppy disk interface, storage capa-
city, speed and versatility are greatly
increased. Under our DD CP/M, single
and double density disks may be
intermixed with -no penalty. The
system autamatically - determines
which is in place.

We also still have our Single Density
floppy disk interface. It's specifically
designed to operate with many dif-
ferent and unusual drives. Naturally,
they're Tarbell tested.

i

950 Dovlen Place, Suite B
Carson, California 90746
(213) 538-4251 / 538-2254

*P/M & MP/M are products of Digirol Research Corp.
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PILOT/P: Implementing a High-
Level Language in a Hurry

David Mundie
104B Oakhurst Cir
Charlottesville VA 22903

PILOT is a simple but entertaining language which is
useful for introducing beginners to computing and for
writing computer-aided instruction (CAI) programs. [
recently decided to add it to the repertoire of languages
available for UCSD Pascal systems.

Larry Kheriaty has written a “tiny-PILOT" interpreter
in Pascal. (See "WADUZITDO: How To Write a
Language in 256 Words or Less,” September 1978 BYTE,
page 166.) However, | wanted a more powerful language.
My goals were rather ambitious:

® implement all of the standard PILOT commands in
their most powerful forms

® allow easy extensions to the language without
modifying the standard PILOT syntax

® provide a powerful editor for preparing PILOT pro-
grams

® spend an absolute minimum of time and effort on
the implementation

After a few hours of programming and debugging, |
achieved all of these goals and ended up with a new
language called PILOT/P.

PILOT/P has the following features:

® a complete battery of built-in functions, including
trigonometric functions, logarithms, set manipula-
tions, and string functions

® the use of real variables, arrays, files, and other ad-
vanced data structures from within the PILOT/P
program

® sophisticated control structures such as CASE
statements, REPEAT statements, and FOR loops

® subroutines and parameter passing

® only standard PILOT commands

® 2 very powerful screen-oriented editor with find,
replace, copy, insert, jump, and other commands,
including an automatic indent feature which allows
painless formatting of PILOT programs

By now you are probably wondering how I accom-
plished this magic in less than a day of development
effort. The trick was actually quite simple. Instead of
writing a PILOT/P interpreter or compiler, I wrote a
preprocessor that accepts PILOT/P source code and
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translates it into Pascal source code. The translated pro-
gram may then be run like any other Pascal program.

The advantages of this technique are numerous. All of
the drudgery of parsing expressions, handling subroutine
calls, allocating memory, and so forth is passed on to the
Pascal compiler and pseudocode (p-code) interpreter.
Any Pascal feature may be added to PILOT/P simply by
adding a WRITE statement to the translator. Because the
PILOT/P programs are ultimately compiled into p-code,
they probably run faster and use less memory than any
interpretive approach I could have implemented. Finally,
programs may be edited simply by using the UCSD
system text editor, which is far more convenient to use
than any editor [ could have written.

Using the Preprocessor

Once a PILOT/P program has been edited and saved,
the preprocessor is invoked by executing the file
PILOT.CODE. The preprocessor then prompts for the
name of the file containing the PILOT program to be pro-
cessed (for example, DEMO). The preprocessor then
writes its translation onto a text file whose name is the
input file name preceded by a slash—for example,
/DEMO.TEXT.

If a syntax error is discovered, the line containing the
error is displayed along with an error message, and pro-
cessing is interrupted until the user signals the program to
continue. If errors are discovered, the output file is
purged; otherwise, the output file may be compiled and
executed in the normal manner.

It would be more convenient to have the preprocessor
translate directly into the system work file, which could
then be run with a single command. However, the North
Star system on which [ developed the program does not
allow the use of work files.

PILOT/P

The syntax diagram in figure 1 defines PILOT/P.
Tables 1 and 2 give the standard and extended uses of the
PILOT commands, respectively. Listing 1 is a trivial
demonstration program illustrating the standard use of
PILOT commands, while listing 2 shows how the same
program looks after being preprocessed. Listing 3 is a



NEECO
PROUDLY
INTRODUCES

ALTOS ACS 8000-5 ALTOS OFFERS OUR USERS
» Dual 8" floppy disks TOTAL SYSTEM CAPABILITIES
« Megabyte storage  AND FLEXIBILITY . . .
* 64K RAM « Z80 based » CP/M » Multi-User
. Iooﬁaélydesgin(%%?\k%) e Hard Disk » Seven languages
e Tt e « MP/M « NEECO system support
. e Full Word Processing

$5990

“ALTOS Computers offer you System
Flexibility and Reliability”
CONTACT NEECO FOR ADDITIONAL INFORMATION ON
HOW ALTOS CAN BECOME YOUR COMPUTER SOLUTION.

Altos computersrange in price from less than $3000to over $14,000. Altos Computer Systems’ capabilities
range from single disk-single user to 29 Megabytes-Multi-User.

ALTOS computers are distributed to Dealers/OEMs in the N.E. Region by MICROAMERICA
SUPERBRAIN Trial Tested Osborne Business Packages onthe Superbrain
e Accounts Receivable $250.00 Complete 4 Module
SOFTW ARE e General Ledger $250.00 Package 5795
e Accounts Payable $250.00 MicrosoftBASIC
(Business Packages written in MicrosoftBASIC) o Payrol| Package $250.00 5325
= SPECIAL OFFER! SPECIAL OFFER! - Purchase
32K RAM $2795 Purchase a 64K Superbrain a Centronics 704-9 (RS232,
64K RAM $2995 Vi oy e 180 CPS, retail $2380) printer
FORTRAN $ 450 (regutarly $350) and a 64K Superbrain tqgether
“The Superbrain is ideal for use as an intelligent for only $4595 - cash price only.
terminal or stand alone microcomputer system for

OEM'’s, commercial customers, and other e Two 5.25" Shugart Minifloppies with over
sophisticated computer users.” 300 K (CP/M Version 2.2 or later) Disk Storage.

Integrated in a single compact housing.
CP/M operating System with MBASICS and
other interpreters/compilers available.

32K or 64K RAM models available.

2 1/0 Ports - one fully enabled RS232
port for communications. Other port for
RS232 serial printer output.

Too many software packages are now
available to list them here.

OEM/DEALER INQUIRIES

All pricing and specifications are subject to change.

$2 9 9 5 The Honor Graduate

NEECQ ‘orFros-si MICROAMERICA DISTRIBUTING

quterCharge & “Nationwide distributors of Computer Equipment”
679 Highland Ave. _ Visa Accepted 21 Putnam Street

Needham, M ' - eedham,
02194 A $?,el:7g,21042?9 1760 erviaiie (617) 449-4310

Circle 103 on inquiry card. Circle 104 on inquiry card. BYTE July 1980 155



PROGRAM

—®——1 (PROCEDURE HEADING) LINE

iy

LINE

4@

—®_

—' STRING }
L—@D)——r(PARAMETER LIST)
© 7

J

)

STRING

@

(STRING EXPRESSION) ‘—-@J

——@——FQOLEAN EXPRESSION ) |———

DIGIT

it

STRING

i

(

PASCAL STATEMENT) }

O

{PASCAL FRAGMENT) }

Figure 1: PILOT/P syntax diagram. [tems in circles are terminal symbols that appear in the program as shown. Items in rectangles are
metalinguistic constructs. The preprocessor does not check the syntax of the constructs in parentheses.

program illustrating a few of the language's extended
features.

In spite of my commitment to standardization, I made
three minor changes in PILOT syntax. I made them
basically for aesthetic reasons, although I cannot deny
that they made the translation process somewhat simpler.

The first change is that the assignment operator is
Pascal's “:=" rather than BASIC's “=". I think the
equals sign in standard PILOT is contamination from
BASIC.

The second change is that the tokens “Y” and “N” must
precede, not follow, their related commands. This is the
only order that makes sense to me. As listings 1 and 3
show, this allows all of the commands to be aligned ver-
tically, with a neat row of colons setting them off.

Finally, I have always hated the use of dollar signs ($)
in string variable names. PILOT/P, as it stands now,
offers the twenty-six integer variables “A" to “Z" and the
twenty-six string variables “AS" to “ZS”. Of course,
other variables may be added as needed by making trivial
modifications to the preprocessor.

Users should be aware that at certain places indicated
in figure 1, the translator simply copies the PILOT/P
source code into the Pascal program. This means that
powerful Pascal statements may be embedded directly
into the PILOT/P program. It also means that syntax-
checking is put off until compile-time. To be safe, those
who are unfamiliar with Pascal would be wise to limit
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themselves to the simpler forms of the commands con-
cerned.

The Preprocessor Program

Program ‘“pilot”, shown in listing 4, is the
preprocessor. It should be fairly self-explanatory to
anyone conversant with Pascal, although source code
that generates source code can seem very strange at first
sight. (You should remember that Pascal uses two
apostrophes to represent an apostrophe inside a string
constant.)

Procedure ERROR handles errors, as described above.
Procedure SKIP skips leading blanks, so that PILOT/P
programs may be indented for maximum legibility. Pro-
cedure HEADING writes the heading for the target pro-
gram, including declarations for all global constants,
variables, types, procedures, and functions. It is here that
PILOT/P's features may be expanded indefinitely. As a
trivial example, the real variable “r1”, the file “f1”, and
the array of strings “al” may be added to PILOT/P's
variables by simply adding:

writeln{o,r1:real; f1:text; al: array 1..10 of string’);

after the other declarations in HEADING.
T is a special procedure to handle the messy transfor-
mation of a PILOT “type” (T) command into a Pascal
Text continued on page 170



Combine the POWER of PASCAL
with the MUSCLE of your MICRO!

Get the tool to do your job right:

PASCAL/MT © 3.0

EXGCUtQS undgr HANDLE n:gi agtjé/énsmvu EVERY SEGOND FOR 3 HOURS)
CP/M® in as little as ([:'C[]]'\EJ;ASNSTRATES THE POWER OF PASCAL/MT*] Features a
32K bytes. N i SYMBOLIC debugger
TIME___OF__OAY =RECORD . :
HoRS - 0.4, which allows variable
: . INUTES  : 0.60; .
Comp“eS dIFeCﬂy to SECONDS © 0,60 dISplay and
Romable 8080 w o breakpoints.
object code at up to oo
EOOO lines per PROCEDURE INCREMENT___ TIME __OF___DAY; SUppOf‘tS /0 port
minute. BEG'N['INCREMENTS NOW BY ONE SECOND") access and interrupt
END;
. o s e PROCEDURE GET SAMPLE; {TALK TO A/D CONVERTER) procedures.
Contains built-in mini | 5ox
assembler for in-line gﬁhTA:LIIE:[;gﬁujsfs%/jgig%;?Sgﬁoémr RIGHT} Contains blt and byte
machine code. R A B0 e 6a0%0) 1008 SO0} manipulation facilities.
END;
Supports CP/M® files | sy e eonme—= | Ninimum overhead of
ncluding CPIM® 2.0 | g sie ] 1.25K bytes.
random access fies. | °
BEGIN -
NOW. SECONDS: = 0; NOW. MINUTES: =0, NOW. HOURS: =0; Includes business and
Includes program GET SAPLE, (TAKEFRSTSANPLEY scientific arithmetic.
chaining facilties. <10, AT P T A RG]

Price: $250 : Business & Scientific Compilers, Runtime Source, Debugger, User's Manual
$ 30 : Manual Only, refundable with purchase of total package

e / MT micro SYSTEI\/IS\ mastr harge

1562 Kings Cross Drive

Cardiff, CA 92007/ (714) 753-4856
We ship on 8" single density floppies

® PASCAL/MT tradename of MT MICROSYSTEMS, CP/M trademark of Digital Research
OTHER DISK FORMATS: LIFEBOAT (212) 580-0082, FVG (B817] 284-2510
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Symbol Use

.- Identifies and delimits subroutines. The first occurrence is followed by the subroutine name, while the second occur-
rence marks the end of the subroutine.

Execute the following command if the flag is true.

N Execute the following command if the flag is false.

A: Accept input from the terminal. If followed by a variable name, input is assigned to that variable. |f not, input is
assigned to the special string variable ANS.

J: Jump to the following label. Labels must be single digits.

E: Exit from the main program (or the current subroutine).

R: Remark.

T Type remainder of the line to the terminal. Variables may be displayed if their names are surrounded by at-_signs (@)
Example: T:Very good, @ns@, I'm proud of you.

M: Match ANS to the following string. A string variable may be used if its name is included between at-signs.
Example: M: yes,y,ok,sure,fine,swell,great

X Examine the following boolean expression and set the flag accordingly. Operators are +,—,*/, =, < =,>=,<>,

AND, OR, and NOT.
Example: X:{c>0) AND (c<11)

C: Compute or Call. Perform the following assignment statement, or invoke the following subroutine.
Examples: C:ii=i+1 C: GETCHOICE

U Not needed. The compute command fulfills the function of the standard U command.

Table 1: PILOT/P implements the standard command set for PILOT.

AUTHORIZED

TRS-802.......

COMPUTER SPECIALISTS

o Popular 16K Level Il System................ $ 715.00
10% 26-1145 RS-232 Board. ... ..........uinn .. 84.00 15%
26-1140 "O" K Interface. . .................. 254.00
DlSCOUNT 261160 MIniDisk. . ..o 424.00 D|SCOUNT
26-1171 Telephone Modem................. 169.00
Off Cat Telephone Modem..................... 159.00 Off
o Fast 100 CPS Centronics 730 Printer.......... 675.00
|_ISt * Text Quality Centronics 737 Printer.......... 850.00 l.lSt
Plug Compatible Lobo 5% Drives. ........... 375.00
64K 1 Drive Versatile Lobo Interface, 8" Drives 4K Level |}
$3499.00 ond HardDrives. ................... Call For Prices

$527.00

1-800-841-0860 1ol Free order Entry

MICRO MANAGEMENT SYSTEMS, INC.
No Taxes on Out Of pOWNTOWN PLAZASHOPPING CENTER Full Factory Warranty

State Shipments N5 CSECONDAVE. S.W. on All Items Sold.

- . CAIRO, GEORGIA 31728
Immediate Shipment (912) 377-7120 Ga. Phone No. Largest Inventory
From Stock. In the S.E. U.S.A.

*TRS-80 is a reglstered trademark of the Tandy Corp.
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CP/M compatible software

ACCOUNTING

SuperSolt offers a complete. interactive accounting SyStem at an alfordable
price We started with the Osborne accounting System. the standard ol the
industry. and made it even better. Since either the General Ledger and the
Accounts Payable/Receivable can stand alone. you do not need to purchase the
entire System at once. This means that you can Start with what you need and
up-grade \ater. Look Yor a compatibie Payroll package in the future.

ACCOUNTS PAYABLE/RECEIVABLE: A complete. user oriented package
which features:

automatic postings to general ledger (optional}

accounts payable: + check printing with invoice - invoice aging

accounts receivable: - progress billing * customer statements

+ partial invoice payments - invoice aging

The entire package is menu driven and easy to learn and use. It incorporates error
checking and excellent user displays. This package can be used Stand alone or
with the General Ledger below. Reguires: 48K CP/M, terminal with cursor
positioning and clear screen.one B8' disk or Two 5'* disks. CBASIC2 required.

Supplied with extensive user manual: $200.00. Manual atone; $20.00.

GENERAL LEDGER: A complete. user oriented package which features:
- Accepts postings from external programs (i.e. AP/AR above)
+ Accepts directly entered postings
+ Maintains account balances for current month, quarter, and year and previous
lhree quarters
+ Financial reports: trial balance. income Statement balance sheet. and more.
Completely menu driven and €asy to learn and use. Excellent displays and error
checking for trouble free operation. Can be used siand alone or wilth Accounts
Payable/Receivable above. Minimal requirements: 48K CP/M. terminal with
cursor positioning. home and clear screen. one 8'' disk or Two 5'* disks.
CBASIC2 required.
Supptied with extensive user manual: $200.00.

TEXT PROCESSING

TFS—Text Formatting System: An extremely powerlul formatter. More
lhan 50 commands. Features inClude:
+ left & right margin justification
+ headers and footers
* page numbering
* chaptering
+ dynamic insertion Irom disk fite
+ exdented & indented paragraphs - underlining and backspace
* works with any printer or CRT * much, much more

TFS lets you make multiple copies of any text. For example: Personalized lorm
letters complete with name & address & other insertions from a disk file. Text is
not limited to the size of RAM making TFS perfect (or reports, manuals or any big
job

Text is entered using CP/M standard editor or most any CP/M compatible
editor. TFS will link Completely with Super-M-List making personalized form
letters easy.

Requires: 24K CP/M.

Supplied with extensive user manual: $85.00. Manual atone: $20 00.

Sowrce to TFS in 8080 assembler {can be assembled using standard CP/M
assembler) pus user manual: $250.00.

MAILING LIST

SUPER-M-LIST: A complete. easy to use mailing list program package
Allows for two names. two address. Cily. State. zip and a three digit code field for
added Nexibility Super-M-List can sort on any lield and produce mailing Iabels
direct to printer or disk lile for Iater printing or use by other programs. Super-M-
List is the pertect companion to TFS. Handles 1981 Zip Cadest

Requires: 48K CP/M.

Suppfied with complete user manual: $75.00.

UTILITIES

Utility pack # 1: A coltection of programs that you will find useful and mayhe
even necessary in your daily work (we did"). Includes:
CMP:  Compare two liles for equality.
ARCHIVER:  Compacts many liles into one. useful when you run out of directory
entries.
SORT: In core sort of variable iength records.
XO0IR-  Extended. alphabetical directory listing with groupings by common
extension.
PAINT:  Formatted fistings to printer.
PG: Lists files to CRT a page at a time.
T..plus more . . .
Requires: 24K CP/M
Supplied with instructions on discette: $50 00.

Manual alone: $20.00.

+ abbing

* auto paragraphing

* auto list numbering
* centering

+ yser defined macros

Manuat alone: $10.00

Circle 107 on inquiry card.

SuperSoft

First in Software Technology

SYSTEM MAINTENANCE

DIAGNOSTICS I: Easity the most comprenensive set of CP/M compatible
system check-out programs ever assembled. FindS hardware errors in your
system. confirmS suspicions. or just gives your System a clean bil 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 @ must in any program library.

Minimal requirements: 24K CP/M. Supplied with complete user manual:
$60.00 Manual alone: $15.00.

SOFTWARE SECURITY
ENCODE/DECODE: A complete soltware Security System for 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 possibe) is used to code and decode a lite. Uses are unlimited. Below

are a lew examples:

+ dala bases - general ledger - inventory

+ payroll files * correspondence * accounts pay/rec
* programs * 13x records + mailing fists

Encode/Decode is available in two versions:

Encode/Decode | provides 3 level of security Smlable for normal use.
Encode/Decode 1l provides enhanced Security for the mast demanding needs.
Both versions come suppfied on discette and with a compiete user manual.

Encode/Decode . $50.00

Encode/Decode II:  $100.00 Manual alone: $15.00

—PROGRAMMING LANGUAGES

ENHANCED ‘TINY' PASCAL: We still callit ‘Tiny but it's bigger and better
than ever' This is the Famous Chung/Yuen ‘Tiny’ Pascal with more (eatures
added. Features inCiude:

* recursive procedures/lunctions -integer arithmetic < CASE

*FOR (loop) - sequential disk 1/0 - one dimensional arrays
*IF...THEN...ELSE - WHILE * ‘PEAK’ & "POKE’
* READ & WRITE *REPEAT ... UNTIL - more

Tiny” Pascal is fast. Programs execute up to ten times faster than similar BASIC
programs.

SOURCE TOO! We still distribute source. in ‘Tiny" Pascal. on each discette
sold. You can even recompile lhe compiler. add features or just gain insight into
compiler construction.

‘Tiny' Pascal is perfect for writing text processors. real time control Systems.
virtuaily any application which requires high speed. Requires: 36K CP/M. Supplied
with complete user manual and Source on discette: $85.00.

Manual alone: $10.00.

INTERCOMPUTER COMMUNICATIONS

TERM: a complete intercommunications package for linking your computer to
other computers. Link either to other CP/M computers or to large timesharing
systems. TEAM is comparable to other Systems but costs less. delivers more and
source is provided on discette!

With TEAM you can send and receive ASCIl and Hex files {COM too. with
included convertion programj with any other CP/M computer which has TERM or
compatible package. Allows real time communication between users on separate
systems as well 3s acting as limesharing terminal.

» Engage/disengage printer * error checking and auto retry
= lerminal mode for timesharing between SyStems * conversational mode

* send files - receive liles

Requires: 32K CP/M.

Supplied with user manual and 8080 source code: $110.00

Manual alone: $15.00.

formats: CP/M 8" SOFT SECTORED, NORTHSTAR CP/M

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)

*CP/M REGISTERED TRADEMARK DIGITAL RESEARCH
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Symbol Use

*: Parameters may be included Pascal-fashion after the procedure name.
Example: *: TEST(s:string)

T: Any Pascal write-parameter list may be included between the at-signs (@). This facility gives the PILOT/P programmer
full control over the display, and eliminates the need for such commands as 1802 PILOT's K command.

Example: T: @char(12)@ clears the screen on many video terminals.
M: Any Pascal string expression may be used if it is surrounded by at-signs.
Example: M: @concat{vs,'ing@
X: Any Pascal boolean expression may be used, whether arithmetic or not.

Examples: X: copy(ns,1,1)='T" X: length(ans)>10

C: Any Pascal statement or series of statements may be used. (The preprocessor automatically adds a trailing semicolon
as a statement separator.)

Examples: C: for i:=1 to 25 do write(ts(i*2]}) C: ns:="'David'

u: Any Pascal statement or statement fragment may be used. (The preprocessor does not add a trailing semicolon.) The
following example shows how Pascal’s REPEAT statement may be used in PILOT/P;

* GETCHOICE( var c:integer)
R: Accepts a number and checks its value
R:
U: REPEAT
T: What is your choice (1 to 10)?;
A: c
X cin[1..10]
NT: @c@ is out of range
u: UNTIL flag

Table 2: Several of the commands used by PILOT have extensions in PILOT/P.

Listing 1: A trivial PILOT/P program intended to show the use of simple PILOT/P commands.

R: Tests the ability to find a verb.

1C: t:=t+1

T: What is the verb in "Peter Piper picked pickled peppers."?
A:

M: picked
YT: Right!
YE:

X: t>3

NT: Wrong! Try again.

NJ: 1

T: The verb was "picked"
E:

Listing 2: The preprocessed (or translated) version of the PILOT/P program in listing 1. Except for the program heading, the decla-
ration part has been omitted. Since the Pascal source code is meant to be invisible to the PILOT/P user, no attempt has been made to
construct a more readable listing format.

PROGRAM demo;

BEGIN initialize;

{ Tests the ability to find a verb. }

l:t:=t+1;

writeln('What is the verb in "Peter Piper picked pickled peppers."?');
readln(ans);

match('picked'); Listing 2 continued on page 162
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COMPLEMENTARY PLOTTING PRODUCTS

A

ROAD of AP PoTECTIVE RCAD
to //. g DKAGE . ta
LEAPAC 7 7795 \ LERPARC

Ve
’ 7 sstrs over 40 entries ond Is | |Includes lus \KSOSE & W=\
cqpoble of spec/ol effects | |packoges, Oriver Vo \R-TRH
S Vs soch os ANMATION FLYBYS,| |ond Chorocter Rl Vadhasyg. .

S MN, STERED GENERATION, Will plot on AV Wk e \\\
L MEHENT THREN OR 0BJECT) of unxg\e\\g\\\ RRETNSNIXN )

A2, AOIATION, | [of WS ey ey Newwwes N
A IR, Ard much more. TTIVE RIS T an bl e\

This odvertisement waos created by LEAPAC SERVICES plotting softwore using  Mouro

Engineering MP-230 Plotter. The softwore was expressly written fn ANSI ~FORTRAV

compotoble” SUBROUTINE PRCKAGES. They ore supplied os “Relative Linking Librories

on eight inch CPM¥ soft sectored disks. The subroutines in these [ibrories con

be se'?ectively [fnked to rograms compatoble to  MICROSOFT softwore products,
FOQTPEW— 0, COBOL-80, and COMPILER BASIC.

¥ CP/M is o registered trodemork of Digital Reseorch Inc.

The above LEAPAC PERSPECTIVE PLOT PACKAGE and MAURO MP-250 PLOTTER., if purchased
together. will include the perspective plot application modules, LIP-CHAR and L.3P-ARC. The packages
can be purchased individually. See below

LI — LEAPAC Basic Perspective Plot Subroutine Package. $195.00
{requires external subroutine PLOT)

L3IP-CHAR — Perspeciive ASCH Character Plot Subroutine Package. $65.00
(requives L3P and L2D-CHAR}
L3P-ARC — Perspeciive Elliptical Curve Plot Subroutine Package. $65.00 L}
{requires L3P}
L20-CHAR — X-Y ASCIt Character Plol Subroutine Package $95.00
({requires ext. subroutines PLOT and WHERE)
L2D-MPD — X-Y Vecior Plol Driver for the MAURO MP-250 Plotter. $65.00
(contains PLOTS, PLOT. WHERE. FACTOR and SETORG)
L2D-DPD — X.¥ Vector Plot Driver lor 1600 type DIABLO Printers. §65.00
(contains PLOTS, PLOT, WHERE. FACTOR. RESET and SETORG)
MICRO PLOT  — Exiensive X-Y Vector Plot Subroutine Package from MICAH $195.00 ALL ORDERS PREPAID OR C.0D.
lor daisy wheel bi-directional printers such as Diablo 1620, Sprint-5, etc. TELEPHONE ORDERS ARE ACCEPTED

Prepaid — send certified or cashiers” check. Personal and company checks requite
20 days 10 clear the banks.

€.0.D. — add $10 or 2% lor handling, whichever is greater.

Deliveries in California — add 6% sales tax.

DEALER INOUIRIES ARE INVITED — inquire about other diskelle formats.

LEAPAC SERVICES
8245 Mediterranean Way
Sacramento, California 95826
{916) 381-1717
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Listing 2 contimaed:

IF flag THEN writeln('Right!');

IF flag THEN GOTO 10;

flag:=t>3;

IF not flag THEN writeln('wrong! Try again.');
IF not flag THEN GOTO 1;

writeln('The verb was "picked”');

GOTO 10;

10:END.

LUlsting X A move useful PILOT/P program showing several of PILOT/P's more advanced features. The program tests the user's
knoudedge of four phonetic terms.
*: TEST(x:string; y:charset)
T: Name as many @x@ as you can.
A:
C: i:=l
1X: ans{i) in y
YC: s:s=s+l
NT: @ans[i)@ is wrong
YC: y:sy-lansli)]
C: i:rsi+l
X: i<length(ans)
¥3: 1
*:
C: test('stops',['d’','t','p','b','k','9"*']))
C: test('bilabials',(‘'p','b','m'))
C: test('labio-dentals',['f','v'])
C: test('apico-alveolars',['t','d*,*s',*z','1','c','n'))
T: Your score was @s@ out of 18.

Listing &: The PILOT/P preprocessing program. “pilot”, written in Pascal.
PROGRAM pilot;

CONST

apostrophes=''"'";

el=10; { label for end of procedure or program }
VAR

badsyntax:BOOLEAN;

222, { snooze string to interrupt translation |}

ws, { the work string }

name: STRING;

i,0:TEXT;

variables,digits,letters:SET OF CHAR;

¢:CHAR;

3j: INTEGER;

PROCEDURE error (message:STRING);

BEGIN
writeln(ws);
writeln({'ERROR: ',message);
writeln('Type anything to continue');
readln(zzz);
badsyntax:strue

END;

Listing 4 contimued on page 164
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" CAREFUL. .. NOT ALL CPU
_ BOARDS ARF CREATED EQUAL

You'll appreciate the extra effort and experience that goes into our.CPU boards . . . take IEEE spec
compatibility, for example. While other boards may claim compatibility, we meet all timing specs — and
we'll be glad to send you timing diagrams for our CPUs to prove it (just include an SASE). We also give
you more useful features — plus the reliability that comes from our 5+ years of S-100 board design.
When choosing a CPU, you don't have to end up with another “me-too” product . . . CompuPro boards
are priced competitively, and are available through computer stores world-wide.

THE DUAL PROCESSOR 8085 SINGLE PROCESSOR
$-100 CPU BOARD: $-100 CPU BOARD
INNOVATIVE’ POWERFUI_’ FI_EXIBI_E This is a single processor version of the Dual Processor Board for those

who do not yet need 16 bit capability. Includes all standard 8085
The Dual Processor Board gives true 16 bit power with an 8 bit bus, is features. Introductory prices: $235 unkit, $325 assm, $425 CSC.

downward compatible with the vast library of 8080 software, is upward com-

patible with hardware and software not yet developed, accesses up to 16

megabytes of memory, meets all IEEE S-100 specifications, runs 8085 and 8086 TH E ENHANCED/A DVANCED

code in existing $-100 mainframes as well as Microsoft 8086 BASIC and Sorcim

PASCAL/M™, runs at 5 MHz for speed as well as power, and is built to the Z 80A S 100 CPU BOARD

same stringent standards that have established our leadership in S-100 system Includes all standard Z-80 board features, conforms to all IEEE timing

components. specifications, and features power on jumplclear, on-board fully mask-
What accounts for this unprecedented level of performance? The Dual Pro- § able interrupts for interrupt-driven systems, selectable automatic wait

cessor Board includes two CPUs: the 8088, an 8 bit bus version of the 8086 | state insertion, provision for adding up to 8K of EROM, 4 MHz operation,

16 bit CPU, and the 8085 (an advanced 8 bit CPU that can run existing software | and on-board IEEE compatible 16/24 bit extended addressing.

such as CPIM). 7 These advanced features give you the power you need for future ex-
Amazingly enough, all this power is still cost-effective. Introductory prices | pansion, as well as the system flexibility that comes from superior design

are $385 unkit, $495 assembled, and $595 CSC. The Dual Processor Board is J| . . . combined with competitive pricing: $225 unkit, $295 assembled, and
here . .. and CPU boards will never be the same again. $395 for boards qualified under the CSC high-reliability program.

“ ”
TH E RAM NOTE: Most CompuPro boards are available in unkit form {sockets, bypass caps SPECTRUM
pre-soldered in place), assembled, or qualified under the Certified System Com-
SERIES OF ponent (CSC) high-reliability program (200 hour burn-in, maore). CSC memories S‘1 00 COLOR

run at 8 MHz and draw even less power than standard models.
STATIC MEMORY - GRAPHICS BOARD

Includes 8K of IEEE-compatible static RAM; full duplex bidirectional parallel I/ O portfor keyboard, joystick,
etc. interface; and 6847-based graphics generator that can display all 64 ASCll characters. 10 modes of
operation, from alphanumeric/semi-graphics in 8 colors to ultra-dense 256 x 192 full graphics. 75 Ohm
RS-170 line output and video output for use with FCC approved modulators. Introductory prices: $339
cations, low powerthigh speed chips used unkit., $399assm, $449CSC. Don't settle for black and white graphics or stripped-down color boards;
throughout, extensive bypassing, careful thermal specify the Cf)mpuPro Spectrum.. , . . . i
design. Want graphics software? Sublogic’s 2D Universal Graphics Interpreter (normally $35) is yours for $25 with
any Spectrum board purchase.

PASCAL/M™ + MEMORY SPECIAL

Recommended for commercial, industrial, and
scientific applications. 4/5 MHz standard operation,
no dynamic timing problems, meets all IEEE specifi-

§-100 STANDARD MEMORY PASCAL — easy to learn, easy to apply — can give a microcomputer with CP/M more power than many
unkit  assm  CSC minis. We supply a totally standard Wirth PASCAL/M™ 8" diskette by Sorcim, with manual and Wirth's
BKs RATE AW 1 ot et o 3 ae $169 $189 $239 definitive book on PASCAL, for $150 with the purchase of any memory board. Specify Z-80 or 8080/8085
16K RAM X-16. . $329 $379 $479 version. PASCAL/IM™ available separately for $175.
24K RAM XX-24. ... ........ $449 %499 $599
3K RAMX32. ..o ss99 s689 s789 | SPECIAL ON H8 MEMORY
Limited quantity; 32K static RAM in kit {(not unkit) form. With all parts, documentation, mounting bracket,
etc. Includes solder masked, fully legended board for easy assembly. 32K kit: $549

§-100 EXTENDED ADDRESSING MEMORY

(::KNRTE,;G;S{\I/MGS: addressable on 4K boundaries) OTHER S_-I 00 BUS PRO D U CTS

............. $299 $349 $429

Godbout Computer Enclosure. .. ......... ... . ... $289 desktop, $329 rack mount
6 Slot Hi-Performance Motherboard . . .. ...................... .$89 unkit, $129 assm
$-100 BANK SELECT MEMORY 12 Slot Hi-Performance Motherboard . . ......................... $129 unkit, $169 assm
{Cromemco el¢. compatible; addressable on 4K boundaries) iOtS_Iot?rPe_rfotrma;ce;v\otherboard ........................... gzzggrlklt $214 assm
ctive Terminator Board. .. ............... ... .50 ki
LI by e 3349 §419 $519 B 5508 pROM Board (less EPROMS). - oo ooeonoeenninonons $85 unkit
24K RAM XIlIA-24. .. .. .. ... $479 $539 %649 M M Board $59 unkit, $ $100 CSC
32K RAM XllA32. $649 $729 $849 emory Manager Board . ... 59 unkit, 585 assm s
25 "Interfacer I 17Q Board . T s aTr e $199 unkit, 5249 assm. 5324 CSC
3P Plus S “Interfacer 1" /O Board. . ....... ... ... ........ ... ... 5199 unkit, $249 assm, $324 CSC
SBC/BLC MEMORY Mullen Extender Board. ... ..... Tap s spEes 4 E 144023045 O4E 14n $59 kit
IKRAMXIE .o nfa nfa  $1050 Mullen Relay/Opto-lsolator Control Board. . ..................... $129 kit, $179 assm

FREE FLYER: This ad is only the tip of the iceberg: our catalog tells the rest of the story. Add 41 cents in stamps for st
class delivery. Outside USA. include $S2 to cover postage (refundable with order). Thank you for your business!

TERMS: Cal res add tax. Allow 5% for shipping, ex-
cess refunded. VISA®/Mastercard® orders ($25

min) call (415) 562-0636 24 hrs. COD OK with P
street address for UPS. Prices good through cover om u ro from ELECTRONICS

month of magazine.

Bldg. 725, Oakland Airport, CA 94614
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Listing 4 comtinued:
PROCEDURE skip:
BEGIN
WHILE i"=*' * DO get(i)
END;

PROCEDURE translate;
PROCEDURE heading:
BEGIN

writeln(o, 'PROGRAM ',name,’;');
writeln(o, ' (*$G+*)');
writeln(o,'LABEL 0,1,2,3,4,5,6,7,8,9,10;');
writeln(o, 'TYPE charset=SET OF CHAR; ‘);
writeln(o,'VAR a,b,c,d,e,f,9,h,i,3,k,');
writeln(o,'l,m,n,0,p,q,r,8,t,u,v,w,x,y,2: INTEGER; ') ;
writeln(o, ‘as,bs,cs,ds,es,f3,9s,hs,is,is,ks,18,');
writeln(o, ‘ms,ns,o0s,ps,q8,r8,88,t8,us,vs,ws,x8,ys,28: STRING; ') ;
writeln(o, ‘ans:STRING; £lag:BOOLEAN;');
writeln(o, 'PROCEDURE match(s:STRING); VAR x,y:STRING;');
writeln(o, 'BEGIN x:sconcat('',**,ans,'’,"'"); y:=concat('*,**',8,'','*);:");
writeln(o,'flag:=pos(x,y) >0 ');
writeln(o, 'END; ‘) ;
writeln(o, 'PROCEDURE initialize;');
writeln(o, 'BEGIN');
FOR c:='a' TO ‘z' DO
BEGIN
write(o,c,':=0:",c,'8:8"***; )
IF ord(cimod 4 =0 THEN writeln(o);
END;
writeln(o, 'END; *);
END;
PROCEDURE T{ws:STRING);
VAR
i: INTBEGER;
b:BOOLEAN;
BEGIN
write(o,'write');
IF ws(length(ws)])=';' THEN
ws:scopy(ws,1,length(ws)-1)
ELSE write(o,'ln');
i:=l; b:strue;
WHILE i<=length(ws) DO
BEGIN
IF(ws[i)=apostrophe) and b THEN
BEGIN
insert(apostrophe,ws,i); i:=i+l
END
ELSE
IF ws[i)='@*' THEN
BEGIN delete{ws,i,l);
IF b THEN insert(‘'‘'',‘',ws,i)
ELSE insert(‘,''',ws,i);
i:=i+l; b:=spot(b)
END;
irmi+l
END; Listing 4 comtinued on page 166
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By Netronics

ASCIIIBAUDOT,
STAND ALONE

Computer
Terminal

The Netronics ASCII/BAUDOT Computer Terminal Kit is a
microprocessor-controlled, stand alone keyboard/terminal
requring no computer memory or software. It allows the use of
either a 64.0r 32 character by 16 line professional display for-
mat with selectable baud rate, RS232-C or 20 ma. output, full
cursor control and 75 ohm composite video outpul.

The keyboard follows the standard typewriter configuration
and generates the entire 128 character ASCIl upper/lower case
set with 96 printable characters. Features inciude onboard
regulators, selectable parity, shift lock key, alpha lock jumper,
a drive capability of one TTY load, and the ability to mate
directly with almost any computer, including the new Ex-
plorer/85 and ELF products by Netronics.

The Computer Terminal requires no I/0O mapping and
includes 1k of memory, character generator, 2 key rollover,
processor controlled cursor control, parallel ASCII/BAUDOT
to serial conversion and serial to video processing—fully
crystal controlled for superb accuracy. PC boards are the
highest quality glass epoxy for the ultimate in reliability and
Jong life.

VIDEO DISPLAY SPECIFICATIONS

The heart of the Netronics Computer Terminal is the micro-
processor-controlled Netronics Video Display Board (VID)
which allows the terminal 1o utilize either a parallel ASCII or
BAUDOT signal source. The VID converts the parallel data to
serial data which is then formattedto either RS232-C or 20 ma.
current loop output, which can be connected to the serial 170
on your computer or other interface, i.e., Modem.

When connected to a computer, the computer must echo the
character received. This data is received by the VID which
processes the information, qi'onvcrling to data 1o video suitable
to be displayedon a TV {using an RF modulator) oron a
video monitor. The VID generates the cursor, horizontal and
vertical sync pulses and performs the housekeeping relative 1o
which character and where it is to be displayed on the screen.
Video Output: 1.5 P/P into 75 ohm (EIA RS-170) ® Baud Rate:
110 and 300 ASCII » Outputs: RS232-C or 20 ma. curreni loop
& ASCH Character Set: /28 printable characters—

afTSeBunpvilitol g9 2252 f| 304

VL O, -, 70123456789 (=)
SABCOEF GHI XL MPIRSTUARYZ [ 1
‘abedefohi hlnnnnrstuwxuz{ H

RSTUVWXYZ ’ '35'() 9014’57 2/68'
Cursor Modes: Home, Back:pacz Honzonml Tab, Lmz Feed,
Vertical Tab, Carriage Return. Two special cursor sequences
are provided for absoluie and relative X-Y cursor addressing ®
Cursor Controk: Erase, End of Line, Erase of Screen, Form
Feed, Delete » Monitor Operation: 50 or 60Hz (jumper
selectable.
Comtinental U.S.A. Credit Card Buyers Outside Connecticut

CALL TOLL FREE 800-243-7428

To Order From Connecticut Or For Technical ppms
Assistance, Elc. Call (203) 354-0375 |
Netronics R&D Ltd., Dept. B-7 I
333 Litchfield Road, New Milford, CT 06776

Please send the items checked below—

O Netronics Stand Alone ASCIl Keyboard/Computer
Terminal Kit, $149.95 plus $3.00 postage & handling.

O Deluxe Steel Cabinet for Netronics Keyboard/Termi-
nal In Blue/Black Finish, $19.95 plus $2.50 postage
and handling.

O Video Display Board Kit alone (less keybcard), $89.95
plus $3 postage & handling.

0 12" Video Monitor (10 MHz bandwidth) fully assem-
bled and tested, $139.95 plus $5 postage and handling.

O RF Modulator Kit (1o use your TV set for a monitor),
$8.95 postpaid.

O 5 amp Power Supply Kit In Deluxe Steel Cabinet
(£8VDC @ 5 amps, plus 6-8 VAC), $39.95 phs §2

I postage & handling.

COMPLETE
FORONLY. ..

149

I
I
I
I
|
Total Enclosed (Conn. res. add sales tax) S I
lg;crsonal Check O Cashiers Check/Money Order I
0O Visa O Master Charge (Bank# _ __ ___) I
I

I

|

|

|

IAma

Exp. Date

I Print
Name

| Address
City

State Zip
L ot smm O Send Me More Information  pumm mem J
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Start Computing For Just $129.95 With An
8085-Based Professional Computer Kit—

Exploreri85

100% compatible with all 8080A and
8085 software & development tools!

No matter what your future computing plans may
be, Level "*A "' —at $129.95—is your starting point.

Starting at just $129.95 for a Level “'A*’ operating system,
you can now bulld the exact computer you want, Explorer/85
can be your beginner's system, OEM controller, or IBM.
Jormatted 8" disk small business system. .. yet you're never
Jorced to spend a penny for a component or feature you don't
want and you can expand In small, affordable steps!

Now, for just $129.95, you can own the first level of a fully
expandable computer with professional capabilities—a com-
puter which features the advanced intel 8085 cpu, thereby
giving you immediate access {0 all software and development
tools that exist for both the 8085 and its B080A predecessor
(they are 100% software. compatible)—a computer which
features onboard S-100 bus expansion—plus instant conver-
sion to mass storage disk memory with either 5-1/4"* diskettes
or standard IBM-formatted 8" disks.

For just $129.95 (plus thecost of a&owcr supply, keyboard/
terminal and RF modulator, if you 't have them alrcady).
Explorer/85 lets you begin mmpuung on a significant level. .
applymg the prmmplcs discussed in lcadmg computer
zines. . .developing ‘‘state of the art** computer solutions
both the industrial and leisure environment.

Level “A” Specifications

Explorer/85's Level **A™ system features the advanced Intel
8085 cpu, an 8355 ROM with 2k deluxe monitor/operating
system, and an 8155 ROM-I/0—all on a single motherboard
with room for RAM/ROM/PROM/EPROM and S-100 ex-
pansion, plusgenerous prototyping space.

(Level “A'" makes a perfect OEM controller for industrial

i and Is available in a special Hex Version which

. can be programmed using

the Netronics Hex Keypad/
Display.)

PC Bosrd: glass epoxy, plated
through holes with solder mask
e 1/0: provisions for 25-pin
(DB2S) connector for terminal
seriatl 170, which can also sup-
port a paper tape reader

..provision for 24-pin D!P
biests, ‘or industrial con- socket for hex keyboard/dis-
troller use. play. ..cassette tape recorder M-
put. . .cassette lape recorder oufput...casselte tape control
output. ., speaker output... LED output indicator on SOD
(serial output) line, . . printer interface (less drivers). . .total of
four 8-bit plus one 6 bit 170 ports eCrystal Frequency' 6.144
MHz e Control Swhiches: reset and user (RST 7.5)
interrupt, . .additional provisions for RST 5.5, 6.5 and TRAP
interrupts onboard ® Counter/TImer: programmable, 14-bit
binary ¢ System RAM: 256 bytes located at F808, ideal for
smaller systems and for use as an isolated stack area in
expanded systems. .. RAM expandabie 10 64k via S.100 bus or
4K on motherboard.

System Monitor (Terminal Version): 2k bytes of deluxe
system monitor ROM located at Fo@Q leaving 0908 free for user
RAM/ROM. Features mcludc tape load with labeling .. .tape
dump with labeling. .. changc c of m:mory
...insert data,..warm start...examine and change all
registers., . smglc step with rcg:slcr display at each break point,
a debugging/iraining feature...go to execution address..,
move bfa ks of memory from one location to another...fill
blocks of memory with a constant. . . display blocks of memory
.. .automaticbaudrate selection. . vanablc display Imclcnglh
control {1-255 characters/line). . channelized 1/0 monitor
routine with 8-bit parallel output for high speed printer...
serial console in and console out channel so that monitor can
communicate with 1/0 ports.

System Monitor (Hex Version): Tape load with labeling. .
tape dump with labeling. . cxamn:/changc contents of mem-
ory...insert data...warm start...examine and change all

PN etronics RAD Lia, ﬁpt B7

Level "A* a1 $129.95 is a

tory)lefz operaling sysiem,
perfect for beginners, hob-

registers. .
..BO lo execution address. Level A in the Hex Version
makes a perfect controller for industrial applications and can
be programmed using the Netronics Hex Keypad/Display.
2 == Hex Keypad/Display
Specifications
Calculator type keypad with 24
system defined and 16 wuser
defined keys. 6 digit caiculator
& type display which displays full
*‘EL . address plus data as well as
Hex Keypad/Display. register and status information.
Level “B” Specifications
Level'*B"* provides the S-100 signals plus buffers/drivers to
support up to six S-I00 bus boards and includes: address
decoding for onboard 4k RAM expansion select-able in
4k blocks. . . address decoding for onboard 8k EPROM expan-
sion selectable in 8Kk blocks. . .address and data bus drivers for
onboard expansion. . . wail state generator (jumper selectable),
to allow the use of slower memories. . .1wo separate § volt
regulators.

.single step with rcfslcr display at each break point

Levei “C" Specifications
Level “C" expands Explorer's
motherboard with a card cage,
allowing you to plug up 1o six
S-100 cards directly into the
- " motherboard. Both cage and
Explorer/85 with I <l cards are neatly contained inside
*“C*cardcage. Explorer's dehixe steel cabinet,
Level **C"" includes a sheet metal superstructure, a S-card gold
plated 5-100 extension PC board which plugs into the mother-
board. Just add required number ©f S-100 connectors
Level “D” Specifications
Level D" provides 4k or RAM, power supply regulation,
filtering decoupling components and sockets 1o expand your
Explorer/85 memory to 4k (plus the original 256 bytes located
in the 8155A). The static RAM can be located anywhere from
0008 to EFFF in 4k blocks.
Level “E" Specifications
Level “'E"* adds sockets for 8k of EPROM to use the popular
Intel 2716 or the T1 2516, It includes ail sockets, power supply
regulator, heat sink, filtering and decoupling components.
Sockets may also be used for so0n to be available RAM IC's
(allowing for up to 12k of onboard RAM).
Order A Coordinated
Expiorer/85 Applications Pak!
Experimenter's Pak (SAVE $12.50)—Buy Level **A** and Hex
Keypad/Display for $199.90 and get FREE Intel 8085 user's
manual plus FREE postage & handling!
Student Pak (SAVE $24.45)—Buy Level ‘A" ASCI] Key-
board/Computer Terminal, and Power Supply for $319.85and
get FREE RF Modulator plus FREE [ntel 8085 user’s manual
plus FREE postage & handling!
Engineering Pak (SAVE $41.00)—Buy Levels A" “B,”
“C." D,” and “E" with Power Supgly ASCIl Keyboard/
Compulcr Terminal, and six S-100 Bus Connectors for $514.75
and get 10 FREE computer grade cassette tapes plus FREE
8085 user's manual pius FREE postage & handling!
Business Pak (SAVE $89.95)—Buy Explorer/8S Levels “A,"
“B,'" and **C" (with cabinet), Power Supply, ASCII Key-
board/Computer Terminal (with cabinet), 16k RAM, 12
Video Monitor, North Star 5.1/4" Disk Drive (includes North
Star BASIC) with power supply and cabinet, all for just
$1599.40 and get 10 FREE 5-1/4'" minidiskettes (549.95 vale)
plus FREE BO8S user's manual plus FREE postage & handling!

Continental U.S.A. Credit Card Buyers Qutside Connecticut

CALL TOLL FREE 800-243-7428

am 10 Order From Connecticut Or For Technical
Assistance, Etc. Call (203) 354-9375

I 333 Litchtield Road. New Milford, CT 06676

Please send the items checked below—
I O Explorer/8S Level A" Kit (ASCII
Version), $129.95 plus §3 p&h.
I O Explorer/as Leve) “A™ Kit (Hex
Version), $129.95 plus §3 p&h.
I O 8k Microsoft BASIC on cassette
tape, $64.95 postpaid.
I 0 8k Microsoft BASIC In ROM Kit
(requires Levels **B,” *‘D,"* and *'E"'),
I $99.95 plus 52 p&h.
O Level “B* (S-100) Kit, $49.95 plus
I $2 p&h.
O Level “'C" (S-100 6-card expander)
I Kit, $39.95 plus 52 p&h.
QO Level D" (4k RAM) Kit, $69.95
I plus 52 p&h.
O Level “E" (EPROM/ROM) Kit,
I $5.95 plus 508 pah,
O Deluxe Steel Cabinet for Explorer/
I 85, $49.95 plus $3 p&h.
O ASCHIl Keyboard/Computer Ter-
I minal Kit (features a full I128 character
set, upper & lower case, full cursor con-
trol, 75 ohm video output convertible
I to baudot output, selectable baud rate,
RS232-C or 20 ma. 1/0, 32 or 64 char-
I acter by 16 line formats, and can be
used with either a CRT monitorora TV
I set (if you have an RF modulator),
$149.95 plus $2.50 p&h.
L Hex Keypad/Display Kit, $69.95
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plus §2 p&i.

O Deluxe Steel Cabinet for ASCII
K;);roard/Termmal. $19.95 plus $2.50
P

O Power Supply Kit (£ 8V @ 5 amps)
in deluxe steel cabinet, $39.95 plus §2
p&h.

sonalized disk operating system—just
plug it in and you're up and running!).l
$699.95 plus §5 p&h.

O Power Supply Kit for North Slarl
Disk Drive, $39.95 plus $2 p&h.

O Deluxe Case for North Star Dlskl
Drive, $39.95 plus $2 p&h.

u] Exptrlmenler s Pak (see abovc).l
$199.90 p

0 Gold Plated S-100 Bus C. .
$4.85 each, postpaid.

O RF Modulator Kit (allows you to
use your TV set as a monitor), $8.95
postpaid.

O 16k RAM Kit (S-100 Board expands
to 64k), $199.95 plus 52 p&h.

0O 32k RAMKIt, $329.95 plus §2 p&h.
O 48K RAM Kit, $459.95 plus 52 p&h.
O 64k RAM Kit,£589.95 plus $2 p&h,

[m} Sludenl Pak (see above), SJ]D.USI
postpaid.

O Engineering Pak (see abovc).l
$§514.75 postpaid.

O Business Pak (see above), 51599.40I
postpaid.

Total Enclosed § I
(Conn. res. add sales 1ax) By—

O Personal Check O M.O./Cashier's

O 16k RAM Expansion Kit (to expand Check O Visa O Master Charse'
any of the above up to 64k), $139.95 (Bank # )
plus $2 p&h each. - ==

O Intel 808S cpu User’s Manual, $7.50  Acct- # I
postpaid. Si Exp. Date __
O Special Computer Grade Clsselle Print I
Tapes, $1.90 each or 3 for §§, p Name

0O 12" Video Monitor (10 MHz band- I
width), $139.95 plus §5 p&h. Address

O North Star Double Density Floppy . I
Disk Klt (One Drive) for Explorer/ City

85 (includes 3 drive S-100 controller, ) I
DOS, and extended BASIC with per- State Zip. .

D B S S S S e e s s mm O Send Me Information s el

BYTEJuly1980 165



Listing 4 continued:

writeln(o,'(''',copy(ws,3,length(ws)-2),"'""");"');
IF not b THEN error('Unmatched @')
END;
PROCEDURE line;
VAR
j: INTEGER;
BEGIN
skip;
IF i~ IN digits THEN
BEGIN read(i,c); write(o,c,':");
skip; IF i"IN digits THEN error('Label must be single digit')
END;
readln(i,ws);
IF ws[l] IN['Y','N'] THEN
BEGIN
IF ws[l] ='Y' THEN
write(o,'IF flag THEN ')
ELSE write(o,'IF not flag THEN ');
ws:=copy(ws,2,length(ws)-1)
END;
IF length(ws)>2 THEN IF ws[3]=' ' THEN delete(ws,3,1);
IF length(ws)<2 THEN
error('Line too short')
ELSE

IF ws[2]<>'":' THEN Listing 4 continued on page 168

A REFURBISHED “SELECTRIC” ASCIl TERMINAL
FOR THE SMALL BUSINESSMAN OR SERIOUS HOBBYIST.

The AJ 8411/0 terminal.
Now available from dealers nationwide.

Demand for our AJ 841 1/O computer terminal has
been great. And now it's getting even greater. So call your
local computer shop dealer right away. Supply is limited!
You may never have another opportunity like this one to buy
your own professional terminal.

The AJ 841 features:

Choice of serial RS 232 or parallel interface

ASCIl code

14.9 cps printout

High quality Selectric printing

Heavy-duty Selectric mechanism

Off-line use as typewriter

Documentation included .

30-day warranty on parts and labor (details available
on request)

Call toll-free now
For location of your nearest AJ dealer, call toll-free:

800/538-9721

California residents call 408/263-8520.

ANDERSON
JACOBSON
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SIGNED AND NUMBERED
EDITIONS OF 100.
$15 EACH

Robert Tinney Graphics is now issuing

limited editions of selected Byte Cov-

ers, each, signed and numbered by
the artist, Robert Tinney. The first four

Collector Edition covers are shown at

right. Unlike previously published

Byte covers, these magazine-size

prints are made from the original Byte

color separations, and can be offered
at a substantially lower price.

Collector Edition Byte Covers offer
the following features:

o THE PRINT—Each Coliector Edition
Byte Cover is 11''x14"’, including
112" borders at top and sides, and
a 13" border at bottom. The paper
stock is a smooth finish, 65 Ib. an-
tique cover weight. This heavy, very
white sheet reproduces the depth
and brilliance of the original art.

o THE EDITION—AIlI Collector Edi-
tions are strictly limited to 100
prints, and the printing plates are
destroyed after the run. Mr. Tinney

“The Seven Bridges of Konigsberg”
shown mounted in a standard
12''x16"’' frame. Frame not included.

inspects and approves the quality

of each print before personally af-

fixing the individual number and
signature at bottom. A Certificate of

Authenticity accompanies each

print and certifies the number ofthe

edition as well as the destruction of
the printing plates. Each certificate
is also signed and numbered by Mr.

Tinney.

o SHIPMENT—Collector Edition
prints are packed flat between
heavy binder boards toavoid rolling
and to assure undamaged ship-
ment. However,  should any dam-
age occur, your print will be im-
mediately replaced. Shipment, of
course, is always first class.

o PRICE—Thepriceofeach Collector
Edition Byte Cover is $15, plus $3
for postage and handling ($6 for or-
ders outside the U.S. and Canada).
If all 4 covers are ordered, the price
is only $50 plus postage and han-
dling.

It you would like to order one or
more of these beautiful Collector Edi-
tion Byte Covers, please use the con-
venient coupon below.

L L 7 1 1 1 1 I 7 7 7 ! J§ | _-_--1

Please send me the folowing Collector Edition
Byte Covers and Certificates of Authenticity.

Qty. Cover Amount

Send

Name

SOFTWARE MIRAGE

my prini(s) to:

The Seven Bridges of Konigsbergls Address
Fun and Games 3 City _
Homebrew .
Software Mirage 3 State. Zip
[] All 4 - only $50 E
Post. & hand. ($3 in US & Can.. $6 overseas)$ Mail this coupon to:
Total |$

O | have enclosed check or money order to
Raobert Tinney Graphics.

[ Visa [ Mastercharge
Card #
Expiration Date
Signature

Baton Rouge, LA 70895

robert tinney graphics

P.O. Box 45047

Ph. (504) 357-5500
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Listing 4 continued:

error('Colon expected')
ELSE
IF not(ws[l]IN ['T','R','A','M','J','E','C','U','X"]) THEN
error('Illegal command')
ELSE CASE ws[l] OF
'R': writeln(o,'{',copy(ws,3,length(ws)-2),"}"');
'TY: T(ws);
'M': BEGIN IF ws[3]='@' THEN
writeln(o, 'match(',copy(ws,4,length(ws)-4),");")
ELSE writeln(o, 'match(''',copy(ws,3,length(ws)-2),"'"'');");
END;
'J': BEGIN
IF not (ws[3] IN digits) THEN error('Digit expected');
writeln(o,'GOTO ',ws[3],':")
END;

'E': writeln(o,'GOTO ',el,';"'):;

'C': writeln(o,copy(ws,3,length(ws)-2),"';"');

'U': writeln(o,copy(ws,3,length(ws)-2));

'X'": writeln(o,'flag:="',copy(ws,3,length(ws)-2),"';");
'A': IF length(ws)>4 THEN error('Ask statement too long')

ELSE CASE length(ws) OF
2: writeln(o,'readln(ans);');
3: IF ws[3] IN variables THEN writeln(o,'readln(',ws{[3],");")
ELSE error('variable expected');
4: IF(ws[3] IN variables)and(ws[4]='s') THEN
writeln(o,'readln(',copy(ws,3,2),");")
ELSE error('String variable expected')
END
END; skip
END;
BEGIN{translate}
writeln('Translating...');
heading; skip;
WHILE i"='*' DO Listing 4 continued on page 170

VAK-1 MOTHERBOARD

Designed specifically for use with the AIM-65, SYM-1, and KIM-1 microcomputers
Standard KIM-4* Bus

Fully buffered Address and Data Bus

Provides 8 expansion board slots

Complete with rigid card-cage

All IC’s are socketed

Provides separate jacks for one audio-cassette, TTY, and Power

Completely assembled (except for card-cage)

We manufacture a complete line ot high quality expansion boards. Use reader service
card to be added to our mailing list, or U.S. residents send $1.00 (International send $3.00
U.S.) for airmail delivery of our complete catalog.

*Product of MOS Technology

| PRICE-:.$139.00 m E N T E R P R I S E S
We also carry the SYM-1 INCORPORATED

Microcomputer with manuals $229.00 2067 W, Fairmount Avenue ¢ Phaenix, AZ 85017 o (602) 265-7564

--------
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If North Star or Cromemco offerit. ..

WE HAVE IT!!

Immediate Delivery at Discount Prices

NORTH STAR
5, Horizon 2

32K Double Density
Assembled and Tested

List $3095

~"onLy $2619

North Star KIT products have been
discontinued. MiniMicroMart HAS
INVENTORY of most items!

KITS ASSEMBLED
HORIZON 116K, DD.. $1474 HORIZON 1, DD...... $2279
32K, DD, List $1999..... 1684 32K, QD, List$2995..... 2539
32K, QD, List $2199..... 1869 HORIZON 2. 32K, DD . $2619
HORIZON 2, 16K, DD . $1824 32K, QD, List$3595..... 3049
32K, DD, List $2399 ..... 2034 48K, DD, List $3590..... 3039
32K, QD, List $2779..... 2359 48K, QD, List $4090..... 3469

64K, DD, List $3830..... 3239
64K, QD, List $4330 . .... 3669

NORTH STAR APPLICATIONS SOFTWARE

(Exclusive for use with North Star Disk Systems — specify Double
or Quad Density)

NORTHWORD, List $398 . .......ooiiiiiiiiiiiiiiiiine $339
MAILMANAGER, List $299 .. .......ooiiii i, 249
INFOMANAGER, List $499 . ... ... it iiiiiinnnien 419
GENERALLEDGER, List $899 ... inn, 799
ACCOUNTSRECEIVABLE, List$599 ..........ooooviinnnn.n, 499
ACCOUNTSPAYABLE, List$589 ... ...ooiiiiiiiiiiiiinnnn, 499

NORTH STAR HARD DISKHD-18

18 megabytes, plugs into parallel port of North Star
Horizon. Utilizes tried-and-proven 14" Century Data

Marksman. List $4999. OUR PRICE $4199

NORTH STAR MDS-A — Double (or Quad)
Density Disk System, Kit, List $799. OUR PRICE $669

Assembled and Tested, List $893 SPECIAL $719
NORTH STAR MEMORY BOARDS

16K Dynamic RAM (RAM-16-A/A), Assembled, List $499..... $420
Kit, List $440 . ... .. ittt ie i SPECIAL $299
32K (RAM.32/A), Assembled, List $739 .. .......... ...t $620
Kit, List $669 . ..ot veeiieee i ieaenninnanans ONLY $499

CROMEMCO
|_—| —— ———— System 3
l 1 " with 64K of RAM
I i List $6990
| B | OURPRICE
LD Lo

. LEEEE | “s5geg

CROMEMCO SYSTEM 2 — Now features dual-
sided drives — double the capacity. Similar to System 3,
except features dual, double-sided mini floppy disk

drives. List$3990..................... ONLY $3390
Z-2 COMPUTER SYSTEM (can be rack

mounted), List$995. ....... ... .. ... ... $845
SINGLE CARD COMPUTER — SCC-W

4MHz. List $450 .. ... .. ... i $382
NEW COLOR GRAPHICS INTERFACE — SDI

List$695............... OUR PRICE ONLY 3505

CROMEMCO HDD - 11/22-megabyte Hard Disk
for use with existing systems. DMA controller. Trans-
fer rate of 5.6 megabytes/second.

HDD-11, List $6995 .. .... OUR PRICE ONLY $5939
HDD-22, List $11,995 ..................... $10,189

CROMEMCO Z-2H Full 11-megabyte Hard Disk
system. Fast Z-80A
4 MHz processor,
two floppy disk
drives, 64K RAM
memory, RS232
special interface,
printer interface,
and extensive
software available.
List $9995

OUR PRICE $8489

SHIPPING AND INSURANCE: Add $15 or Horizons, $2.50 for Boards and Software. Hard Disk Systems and Cromemco systems shipped freight collect.
Advertised prices are for prepaid orders. Credit card and C.0.D. 2% higher. Deposit may be required on C.0.D. All prices subject to change and offers

subject to withdrawal without notice.

— WRITE FOR FREE CATALOG —

MiniMicroMart, Inc.

1618 James Street, Syracuse, NY 13203 (315) 422-4467

Circle 114 on inguiry card.

master charge

Tl slNBRENS CERD

TWX 710-541-0431
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Listing 4 contimaed:
BEGIN readln(i,ws); writeln(ws);

writeln(o, 'PROCEDURE ‘,copy(ws,3,length(ws)=2),';");
writeln(o, ‘'LABEL 0,1,2,3,4,5,6,7,8,9,10;°);

writeln(o, 'BEGIN') ;

WHILE (i"<>'*') and (not(eof(i))) DO

line;
writeln(o,el,’
readln(i)

END;
writeln('*:',name);
writeln(o, ‘BEGIN initialize;
WHILE not eof(i) DO

line;
writeln(o,el,

END;

2END; ') ;

‘)i
‘IEND.')

BEGIN {pilot}
variables:=[‘a‘..
badsyntax:=false;
write('Translate what file?');
readln(name);
reset(i,concat(name, ' .TEXT'));
rewrite(o,concat('/* ,name, '.TEXT'));
translate;

IF badsyntax THEN
close(o, purge)

ELSE
close(o,lock)

END.

Taxt continued from page 156:
“write” or “writeln" statement. The last character in the
work string WS is examined to determine whether or not
to suppress the carriage return at the end of the line. The
preprocessor then goes through the work string removing
the PILOT delimiter “@" and inserting apostrophes as
needed. Procedure LINE is the heart of the program; it
converts one line of PILOT code into one line of Pascal
code. The main program opens the input file, calls
TRANSLATE, and performs appropriate actions on the
output file depending on whether or not syntax errors
were encountered

Because the preprocessor is written in Pascal, it should
be easy to modify and add still more features. For exam-
ple, PILOT/P’s labels are currently restricted to the ten
digits 0 thru 9. This is because | wanted to keep the
preprocessing down to one pass; so to get around UCSD
Pascal's restrictions on labels, 1 simply had the
preprocessor predeclare ten labels for every program
block. It is easy to modify the program to declare only
needed labds. It would also be easy to make listings. By
modifying the procedure TRANSLATE, you could allow
the PILOT programmer to declare local variables, types,
procedures, and so on. However, | feel that would be
gomg too far. Anyone feeling restnclzd by PILOT/P's

lities ought to be pr in Pascal to begin

with.
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‘2');digits:=['0'..'9"); letters:=['A‘'..

‘2');

Conclusion

Implementing PILOT /P has been an interesting experi-
ment for me, and has given me an immense respect for
the possibilities of preprocessors. They represent a tempt-
ing approach for anyone wishing to dabble in language
design without gaing to all of the trouble of implementing
alanguage from the ground up.m

The Origin of PILOT

The PILOT language was developed in 1969 by John
Starkweather, who was then the director of the com-
puter center at the University of California at San
Francisco. He now works for the Langley-Porter Insti-
tute at UCSF.

The name of the language is an acronym for Pro-
grammed Inquiry. Learning Or Teaching.

Author’s Note

I wish to thank Joe Berman, the University of
Virgirda department of computer science, and NASA
contract NASA-14862 for the use of the equipment
on which the preprocessor was developed.
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