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When you want the work out, but And business professionals appreciate
without the workout, then it's time the standard features such as friction
to move up to our speedy mulitimode and tractcr feeds, sophisticated com-
matrix printer: the Rapid/Scribe munications, emulation packages. and
Model DP-6500. alternate character fonts and bar codes.

Because Rapid/Scribe ends the Couple all this with interfaces to fit
frustration you get with a snail-paced about any computer you can name, and
printer trying to catch up with your you have a solid, high-speed printer
business — your Reports, Letters, that'li let you and your business finish
Charts and Graphs. ahead of the pack.

Instead, Rapid/Scribe gives you Call us today for complete details.
high-quality correspondence at 137 Rapid/Scribe. It'll give you a run for
characters per second. and high-speed your money.
reports at over 500 cps. GQuickly. Cleanly. Outside California: (800) 4-ANADEX

And. above all. Refiably. ' cajifornia: (800) 792-9992
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SETH R. ALPERT

EDITORIAL

PERSONAL ROBOTS

ET me begin with a confession. |

I am by nature a skeptic. Though
fascinated by technology and all

it has to offer, I am not someone who
embraces a new product unless it offers

fairly obvious benefits. Being editor of
CompruUTERS & EIECTRONICS has not

reduced my innate skepticism, what
with the parade of ill-conceived and bad-
ly executed goods that we must wade
through each month to find the things
worth writing about.

Now, on the surface, this doubting at
titude sounds quite healthy. It saves
readers of C&E from being subjected to
a lot of silly things that we might other-
wise be gee-whizzing you about.

But we skeptics sometimes miss

i things. So it was with me. Back in the
mid-seventies, when readers of Poru-
1 AR ELECTRONICS were discovering mi-
crocomputers, I was involved with time-
sharing, another form of rebellion

[ against the data processing elite who
controlled the world’s precious comput-
ing resources. Those of us in timesharing
had relatively free access to seemingly
personal slices of mainframe computers
and were able 10 get our work done more
quickly and cheaply than our friends us-
ing batch processing.

Though the resources available to us
were typically fewer than those available
in traditional batch environments, they
were considerable. The idea of switching
to a microcomputer seemed at best unin-
teresting since the early micros had very
limited memory and processing power
and were also hard to use. As such, they
did not seem to be an alternative for seri-
ous computing.

Of course, that viewpoint was not far-
sighted, and indeed the traditional time-
sharing industry has been rocked by the
advent of powerful and inexpensive per-
sonal computers. Fortunately, 1 soon
understood that something new and
marvelous was happening and joined the
micro revolution. But no, I cannot claim
to have been one of the first or one of the
early champions of a new cause.

I am telling you all this because to-
day’s personal robots, which John Con-
way discusses in a feature article in this
issue, closely parallel the microcomput-
ers of ten years ago. Few any longer
doubt the importance of robots in the
factory, and companies are making huge
investments in this new technology so
that they won’t be left behind.

But personal robots? What can they
do? Well, the answer, as you will learn in
the article, is that, like the early micros,
these early personal robots can’t do all
that much in the way of useful work
yet. Nevertheless, they are here, and
people are buying and experimenting
with them. Heath, for example, reports
that over 8000 of its Hero robots have
been sold. Before dismissing them as in-
teresting toys, as | dismissed the early
micros, we should take a serious look at
personal robots because they may well
be the harbingers of a new era.

Itis an interesting comparison, isn't it,
between today’s fledgiing personal robot
industry and the fledgling personal com-
puter industry of ten years ago. And it is
particularly interesting to speculate
about what the status of personal robots
will be ten years hence. Will, as some
have predicted, every family have a ro-
bot or two in the house by the end of the
century? Or will it prove to be a field
much like artificial intelligence (with
which it is closely allied), which
progress comes much more siowly than
any of the early innovators imagine?
Some claim that progress will be rapid
and benefit from bootstrapping, with ro-
bots eventually designing and building
their more capable successors. Others
claim that the problems the field faces
are more intractable than proponents
are willing to recognize.

Only time will tell. What do you
think? o
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THE GREAT
UNKNOWN

The Leading Edge
Personal Color Computer
At only $2,995 standard
it's the great new color
PC that everybody is just
starting to hear about

" | LEADING EDG E”

It's far faster than the
IBM PC (50%), and more
powerful (256K standard,
expandable to 640K)
Comes with dual 54"
disk drives; (also available
10 Megabyte hard disk)

's fully covered by a full
one-year warranty
racked by a nationwide
network of service
centers, and a lifetime
HELP HOTLINE , o
800-343-6857 it's compatible with
industry standard soft-
ware (like Lotus 1-2-3
Leading Edge™ Word
Processing, dBASE Il
Nutshell.” etc), and
comes with MS DOS and
GW Basic to get you up
and running instantly,

THE LEADING EDGE PERSONAL COLOR COMPUTER, ONLY $2,995. STANDARD WITH COLOR MONITOR,
KEYBOARD, CPU WITH 256K, PARALLEL PORT, SERIAL PORT AND SOFTWARE TO GET YOU RUNNING.

LEADING EDGE PC DIVISION, 225 TURNPIKE STREET, CANTON, MA 02021, 800-343-6833, (617) 828-8150
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LETTERS

Right On, On Touch Tablets
I woud like to commend Charles
Rubenstein for his review of the Atari
Touch Tablet and the Chalk Board
PowerPad in the your September issue.
Not only did he explain thoroughly how
the products work and how to use them,
he also said quite honestly that most peo-
ple really wouldn't need them. I fully
agree and I congratulate Mr. Rubenstein
for saying so. I also congratulate you on

your fantastic magazine

BEN PARRISH
Clarksville, MD

Behavioral Optometry

Amid all the sophisticated mumbo-
Jjumbo about “behavioral optometry™
(actually, “‘optometrical behaviourism™
sounds more impressive, especially with
the British spelling), saccades, ergonom
ics and assorted hooey, the most obvious
difference between the way we normally
perceive written language and the way it
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is displayed on a cathode ray tube was
entirely overlooked (“Video Display
Terminals and Vision,” C&E, July, p
56). The difference is that normal print
or graphics is black on a white or other
light background, while most VDTs rep-
resent data as light on black
background

After my first session witha VDT sev-
eral years ago, I lost my ability 1o accom
modate the image and couldn’t focus
closer than the standard distance to the
screen. So nobody is going to tell me that
these devices do not damage eyesight. |
subsequently got a terminal with a re-
versing switch so that the signal is black
on white (or color). I used this arrange-
ment for an average of 60 hours per week
with no further damage 10 my vision (or
eyesight, if you prefer).

To say that “The problems are not
caused by the VDT uself. Rather, the
VDT simply exacerbates the user’s exist-
ing problems.” is equivalent to saying

that asbestos doesn’t cause cancer; it just

exacerbates the predisposition to cancer
that the person had all along.

LAWRENCE E. COHEN

Coral Gables, FL

Bar Code Barrage

Your article on bar codes (April 84)
contains a few inaccuracies that I would
like to correct and some points on which
I would like 10 expand

A two-level code is one in which two
element widths are defined: narrow and
wide (an element is a bar or a space)
Code 3-of-9 and the 2-of-5 family are
two-level codes. Code 11 is three-level;
UPC is four-level; and 2-of-7 and
Codabar are 18-level. Codabar is actual
ly a superset of 2-0f-7 that includes some
3-of-7 characters, but the names are of-
ten used interchangeably

The industrial bar codes (all but UPC)
employ module width encoding in which
a wide element represents a | and a nar-
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row element is a 0. While many of the in-
dustrial codes are not two-level, they can
often be treated as two-level by the de-
coding algorithms

The commercial bar codes (UPC and
its European superset, EAN) employ
NRZ encoding, in which black repre-
sents | and white represents 0. The
width of an element determines how
many Is or Os. In UPC and EAN, each
character is represented by four ele-
ments whose widths add up to seven
modules (a module is the width of the
narrowest element

The commercial bar codes are not
well-suited to industrial applications be-
cause of their limitations and their com-
plexity. UPC and EAN are numeric-
only and the labels are of fixed length
Their printing tolerances are considera-
bly tighter than those for the industrial
bar codes, and they are much more diffi-
cult to decode. Each character has three
possible bar code representations (one

itevenruns

Simulated Monitor/TV Picture

odd-parity and two even-parity) whose
use 1s determined by where in the label
the character falls (left-hand or right-
hand side) and what additional informa-
tion is being encoded. UPC-E labels en-
code checksum information into the
pattern of parities; they are not, as your
article claims, less reliable for lack of a
checksum. UPC-E labels are, in fact,
UPC-A labeis with enough Os in the
right places to be compressed into the
*‘zero-suppressed’” UPC-E form.

You are right in that several bar codes
have been introduced. More than sever-
al; in fact, hundreds! Thanks to the De-
partment of Defense, though, a very few
are becoming standards. DOD’s stan-
dard for alphanumeric bar code is 3-of-9,
its standard for numeric is interleaved 2-
of-5. The latter has the advantage of be-
ing the most compact numeric bar code
around; the former is alphanumeric with
an extended version defined that can
represent the entire ASCII character set

I am not aware of any significant use of
code 3-of-9 to represent computer pro-
grams, but the extended 3-of-9 would
seem to be the most appropriate. The
biggest problem here is compactness; ex-
tended 3-of-9 represents most of the
ASCII set with two-character se-
quences, effectively using 20 bars and
spaces (six of them wide) to represent a
7-bit character
Bar codes have led a quirky existence
over the years. As a means of disseminat-
ing program material they have been less
than successful. (Byte magazine tried
and then abandoned this method.) But
they are becoming increasingly impor-
tant in the areas of inventory contral,
material tracking and shipping, where
they are making substantial improve-
ments in productivity
NATHAN MEYERS
Hewlett-Packard
Portable Computer Division
Corvallis, OR

nd of program.

Secondly, it's a first class TV.
Flick a switch and these same advanced electronics give you an
outstanding TV, with a high-contrast picture and rich, true colors.
And you getall this for about the same price as an ordinary
monitor. Another piece of ingenuity we thought you'd appredate.

We bring good things fo life.
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NRI gives you ALl
need to repair ALL

When you’ve learned the
basics the NRI way, you can

troubleshoot the entire system—

and earn good money doing it!

“Uh-oh. The computer’s
down. Again.”

Surely the above words are
the most dreaded sounds in
most offices. For business
owners, lost computer time
means lost money. For
customers, it usually means
frustration, delay and a strong
temptation to take a walk to the
nearest competitor.

But for the NRI-trained
computer service technician,
adown computer can mean
higher earnings or even the
opportunity to start your own
computer-maintenance
business.

Fixing computers:
fastest growing occupation
in the U.S.

Whether the flaw is in a cir-
cuit board, a disk drive (often) or
a printer (very often), everybody
wants it fixed—and fixed fast.

It’s little wonder that
America’s continuing love affair
with the microcomputer has led
to growing job opportunities.
The U.S. Department of Labor
recently projected that the
number of computer service
jobs will double before the year
1995. The same agency also
reports median earnings of full-
time computer service techni-
cians are $430 per week (with

much higher earnings for
experienced service per-
sons). And while all
computer-related job
opportunities are
expanding, the
computer service
technician is the
fastest growing job
category of all (48%
faster than electrical
engineers, 92% faster
than injection mold
machine operators).

Choose from a
wide variety of
career paths

As a
trained com-
puter techni-
cian, you have
an unusually
wide variety of
choice of
career paths:
working for a
large corporation
or an independent;
making office calls or
staying in the shop;
working for a retailer or
for a specialized service
firm—even starting your
own prosperous computer
repair business. The demand
is everywhere-— and the demand
is growing.

Total System Training fron
NRI: Boards to Peripherals
As an NRI graduate, you'll
be qualified to fix just about
everything that can go wrong,
for any major brand of desktop
microcomputer (and a large
chunk of the aging minicomput.
populatio
as well).

IBM is a Registered Trademark of ‘
e ional Buci Machine C.

Epson is a Regi: d Trad k of Epsonr‘ ica, Inc
Apple and the Apple iogo are Registered Trademarks of
Apple Computer, inc. .

Compagq is a Regi! d Trad k of COMPAQ
Computer Corporation.

©1984 ATET Technologies, inc.




the training youll
microcomputers.

Only a person who knows
and fully understands all the
underlying fundamentals of
microcomputers can hope to be
able to tackle all microcom-
puters. NRI has known the need
for thoroughly understanding
fundamentals since 1914, when
we trained the first of our over
one million technicians.

NRI's training is hands-on
‘training. We know, and you
know, that theory without prac-
tical exercises is soon forgotten.
So we give you
both. You get
practical
experience
in writing

4%

programs in BASIC, testing and
debugging systems. You'll learn
how to install an expansion
board, how to troubleshoot
pesky circuit flaws. Using NRI’s
exclusive Discovery Lab®, you'll
perform over 60 experiments.
You’ll learn how to fix the
slipped disk drive and how to fix
the #@!!'@ printer.

Learn at home, in your
spare time
You learn at your conveni-
ence, at your own most com-
fortable pace. Without
classroom pressures,
without rigid night-
school schedules,

Your personal NRl in-

They’ll answer your
guidance—even

you need it.
Computer, disk

drive and printer
—all yours to

keep

of your
training,
you work
© with a
TRS-80

powerful
microcom-

the features and

You'll install a double-
density disk drive and a Gemini

10X printer. And the entire
system—computer, drive,

without wasted gasoline.

structor and the NRI staff
are with you all the way.

questions, give you

give special help if

As part

Model 4, a

puter with many of

caoabilities of machines
costing three times as much.

printer and manuals—is yours
to keep, as part of your training.

Your NRI catalog is free;
send the card today

Send the postage-paid
card now for your free 100-page
catalog from NRIL. It’s the first
step you'll take toward joining
the growing, exciting world of
microcomputers. Your NRI train-
ing can lead to wider oppor-
tunities and a better income.

And NRI, the oldest and
largest home study school, is
ready to help you get where you
want to go. (Note: if the card has
been removed, please write to
us today and ask for our free
100-page catalog.)

Your NRI course includes this modern 64k
RAM microcomputer, dual-density disk
drive, dot matrix printer. . . plus a profes-
sional LCD muitimeter, NRI Discovery Lab
and hundreds of demonstrations and
experiments. It's all yours to keep.

NS

McGraw-Hill

Continuing Education Center
3939 Wisconsin Avenue

Washington, D.C. 20016 :‘v‘
We’ll give you tomorrow. - il

TRS-80 18 a trademark of the Radio Shack dvision of Tandy Corp




LES SOLOMON ON

NE of the earliest microcomput-
O er games was Processor Tech-

nology’s “Target,” written for a
VDM-1 plugged into the then-new Al-
tair S-100 bus.

In this game, various types of “air-
planes™ flew across the top of the screen
at various altitudes and rates. At the bot-
tom of the screen was an “‘anti-aircraft”
gun whose aiming angle and firing was
determined by operating specific keys on
the keyboard.

All the graphics used in Target were
formed from nonalphanumeric charac-
ters (and combinations of characters)
that Motorola used to fill out the many
empty slots in early ROM alphanumeric
character generators, particularly the
one used in the VDM-1.

Among the strange-looking charac-
ters that could be put on screen was one
cute little fellow we called *moonman™
(a small hemisphere with tiny “‘legs™
hanging down) because he looked like he
came from there. Moonman was the
hero of several very early computer
graphic games.

The next step in computer graphics
was “'sprites.” Like the nonalphanumer-
ic symbols found in the older Motorola
character-generator chips, sprites were
also fully formed, with their configura-
tion data stashed in the system memory.
However, with more memory available,
a sprite could be made far more elabo-
rate than the 7 X 9 pixel ROM
characters.

Also, a given microcomputer system
could have a large number of different
sprites stored in memory at one time,
each to be “called” as required. Here
were “busy” video games.

When improved color video monitors
and TV receivers came along, sprites be-
came high-quality colorful images. They
also started to come in “sets” that al-
lowed for on-screen animation when
they were *“called™ in the right order
(similar to the slightly changed images
used in movie cartoons).

But computer graphics is not all
games, and the search was on to create
more lifelike images. New avenues of
electronic research were explored to pro-
duce better video systems and CRTs,
and better software was developed to run
them.

COMPUTER HARDWARE

SPRITES, MOONMEN AND FRACTALS

A

Four steps in creating a
mountain using fractals.

The major change occurred a couple
of years ago, when well-financed movie
studios entered the high-resoluticn
graphics game. The movie studios, look-
ing for new and cheaper ways to gener-
ate lifelike images, joined the many uni-
versities that were researching graphics
software and created many new algo-
rithms that could get the most out of the
latest high-speed hardware.

The best examples of state-of-the-art
graphics algorithms and systems can be
seen in new science-fiction movies, like

Star Trek Il and 111, the Star Wars sa-
gas. and The Last Starfighter. In these
movies it is difficult to sce where live
scenes end and computer simulations be-
gin or even where the two are combined.
The images you see are far beyond any-
thing that the best and fastest microcom-
puter can generate. To create the images
for just one movie, a Cray X-MP *‘super-
computer,” which runs some 400 mil-
lion mathematical computations a sec-
ond, was used 24 hours a day for a few
months.

Some computer-derived images reach
2048 X 2048 pixels and up to 24 bits per
pixel deep. The Last Starfighier. for ex-
ample. used 4000 X 6000 pixels per
frame. Compare that to the “high-reso-
lution™ images generated on your micro-
computer or even to conventional TV
(about 512 X 512 pixels).

Obviously, these images result from
many new hardware and software ap-
proaches to extremely high-resolution
computer graphics. Although they are
still a little too advanced for a typical mi-
crocomputer, hardware and software us-
ing some of these new techniques will be
available for you to experiment with in
the near future.

One of these new approaches is a
graphics technique called “fractals.”
Following on work done by Benoit B.
Mandelbrot of the IBM Thomas J. Wat-
son Research Center, it is used to create
high-resolution, realistic images. Fractal
geometry is based on the fact that the
closer you look at something, the coarser
itappears. For example, you can create a
distant mountain on a computer simply
by using several lines of conventional
high-resolution graphics. They might
look good, but they won't appear to be
very realistic.

As you look closer at a real mountain,
what appears to be a simple element
breaks up into smaller arcas that in turn
break up into even smaller areas that in
turn break up into even smaller arcas.
Eventually, many of these break up into
different strata, boulders, rocks, and
possibly pebbles. Even smooth-looking
rocks and pebbles get rough around the
edges when you look close.

All of this detail (the fractals and the
shading) i1s what makes a real mountain

(Continued on page 90)
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The personal computer game is ready for
business—and now it’s your move. To win
the game your company needs a fast,
flexible, reliable personal computer that
enables you to call the shots.

Go directly to the new AT&T
Personal Computer.

The AT&T Personal Computer is more
than just a superior piece of hardware.
Behind it is a commitment to a better way
of managing information and communi-
cations. One that can pay off handsomely
in increased productivity and profits.

Because our AT&T PC is designed to
be flexible enough to meet all your busi-
ness needs—today and in the future.

Whether you use it as a stand-alone
workstation or as a team player in a fully
integrated system, you'll find our PC a
high-performanece machine. And a hard-
working addition to your office.

Its fast processing and high-resolut:on
graphics will help make any computer
task a computing pleasure. In additicn,
you can expect more standard features.
More expansion slots. More options for
future growth.

OFF-THE-SHELF SOFTWARE
DOES THE JOB

Driven by the MS-DOS* operating
system, the AT&T PC runs the most pop-
ular off-the-shelf software for a wide range

]~
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PERSONAL COMPUTER.

of business applications. Financial analysis.
Forecasting. Budgeting. Word processing.
Inventory. The AT&T PC does it all.

And its flexibility means that when it’s
time to expand, our PC will actually make
your computer growing pains painless.

With our unique PC Interface it can be
linked to the more sophisticated, higher
capacity world of the UNIX** System V
Operating System—the AT&T Computer
“brain” that is emerging &s the operating
system standard for multi-user, multi-
tasking machines.

THE AT2T TRADITION CONTINUES

Som:e things about our PC cannot be
measured in bits and bytes, but are of
immeasurable value.

For instance, the unmatched service
and support of AT&T. The built-in relia-
bility—and outstanding quality—cf our
products. The century-long tradit:on of
technological innovation and personal
attention to detail.

Think about it. Then make your move—
to the AT&T Persoral Computer, from
AT&T Information Systems.

To get in on the gamie, call your AT&T
Account Executive, visit an Aathorized
AT&T PC Dealer. or call 1 800 247-1212.

AT&T INFORMATION SYSTEMS.
WHEN YOU'VE GOT TO BE RIGHT.
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Apple Juice

» Sales of the Apple Macintosh appear
to have leveled off due to a slacking of
demand for personal computers general-
ly and the distinct lack of applications
software for the system. The result is
that Macs are immediately available—
with many dealers offering discounts or
throwing in software or peripherals at no
charge.

Key software, such as Lotus 1-2-3, has
still not arrived in the retail channel.
When the Mac was introduced last Janu-
ary, Apple promised that Lotus would
be available “'real soon,” but availability
has now been pushed back to the first
quarter of next year.

Apple has announced price reduc-
tions for the Mac—to $2195. Also, the
S12K Mac version originally expected
next year was introduced this past Sep-
tember to stimulate sales. And there are
rumors that Apple is actively engaged in
developing a new version of the Mac and
Lisa machines using the new Motorola
68020 microprocessor. This chip is a
true 32-bit CPU capable of souping up
the Mac’s speed two to four times. Look
for a possible January 1986 introduc-
tion, if not before.

On another front, Apple has filed its
28th court suit against a foreign maker
of Apple I1 copies. This time it is Video
Technology, Ltd., the first Hong Kong
based company to be sued. Previously,
Apple had gone after companies in Tai-
wan, Singapore, Australia, and New
Zealand. Most of the copied components
are made in Taiwan, shipped to Hong
Kong for final assembly and then sold
mainly in the Far East and Europe, with
a few finding their ways to North Ameri-
ca. Apple contends that 90% of all the
Apples sold in the Far East are fakes.

BITS & BY

umk ‘I.‘

Rumors & Gossnp
» There are rumors that AT&T will an-
nounce this month two new low-cost
systems being made for them by Conver-
gent Technologies. Meanwhile, AT&T
appears to be having delivery problems
with its new 6300 Personal Computer.
AT&T promised the units would be on
dealers shelves by mid-July. But by mid-
August dealers were complaining they
had not yet seen their first shipments.
. McGraw-Hill, which recently
bought a software house, is now ru-
mored getting set to acquire a micro-
computer hardware manufacturer. . ..
IBM is reportedly developing 5'/," hard
disk drives storing 30M and SOM bytes,
at its Rochester, MN, facility. Specula-
tion is they will be used’in upgraded ver-
sions of the PC AT to be announced late
next year.

IBM Rumblings
» IBM is expected to announce another
round of PC and XT price cuts that may
hurt the clones badly. Columbia and Ea-
gle are alrecady on the ropes and Tele-
video and ITT are also rumored not do-
ing well with their compatibles. Price
cuts possibly as great as 15 to 20% are
anticipated, as these systems no longer
will represent IBM's “leading edge”
technology. Look for cut-throat compe-
tition in the 8088-based marketplace.
With the new IBM PC AT machine
using the 80286, Intel has moved to en-
sure that there will be adequate quanti-
ties of the chip. They certainly do not
want a repeat of the 80186 story: where
OEMs had to wait as long as a year to re-
ceive production quantities. Intel is
therefore assisting Advanced Micro De-
vices, Fujitsu in Japan, and Siemens in
Europe to produce the chip family. We

also hear that IBM is producing the chip
set for its own use. Intel is predicting
that, in 1986, over a million 80286s will

| be sold.

Clone manufacturers are expected to
announce 80286 PC AT compatible ma-
chines. However, with supplies of the
80286 family predicted to be limited
through the first half of next year, IBM
appears to have a good 6- to 9-month

| lead on the clones. On the other hand,

clone makers can be expected to offer
significant improvements over the IBM
machine—such as more users, more
memory, more hard disk space, faster
operation, and so on. The 80286 clone
market battle should prove to be even
more interesting than the 8088 battle.
Compaq and ITT are expected to be first
with AT compatibles.

IBM may also be negotiating with
Hitachi to make a new lapsize PC. IBM
has been privately showing a prototype
lap machine using an 8086 and 80-char-
acter X 16-line display.

From Taiwan comes news that, at the
request of IBM, the police raided two lo-
cal computer companies who were mak-
ing counterfeit PCs. Confiscated were
copied machines and manuals bearing
IBM’s trademarks and logotypes.

Consumer Electronics Bus
Standard

» As manufacturers start offering en-
tertainment, communications, security
and environmental electronic devices
with computer interfaces for the home,
there is renewed interest, on the part of
the Electronic Industries Association
(EIA), in the development of a standard
for a Consumer Electronic Bus (CEB).
The CEB standard would define the pro-
tocols used in communicating between a’
home personal computer and peripher-
als such as video tape recorders, TVs,
and telephones.

A committee formed by the EIA two
years ago is expected, in 1985, to issue a
preliminary definition of the protocol for
use with the power line. Standards are
also being considered for infrared, rf re-
mote control, twisted-wire pair, coaxial
cable, and fiber optics. The protocol is
expected to call for serial transmission of
data with access to the bus via an arbitra-
tion scheme. It should be possible to
transmit analog signals over the bus by
digitizing it.

At a recent International Conference
on Consumer Electronics, NEC de-
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scribed a coaxial-cable system for the
home capable of transmitting data, voice
and video between 64 stations. At the
same conference Nippon Telegraph and
Telephone described a system in which
the home telephone system was used to
link electronic systems in the home.

Low Tide for Liquid Crystals

» When Apple introduced the Ilc
months ago, it promised an 80-character
X 25-line LCD display for the unit by
the fall to convert it to a portable. And
HP. introducing its 100 portable in May,
promised it would upgrade to a 25-line
LCD before Apple. During the summer
Apple even demonstrated a Ilc with the
new display.

Now comes word that Apple will not
make the LCD available until next
spring and HP is promising fall 1985
availability. In the meantime, at least
one computer is already on the market
with an 80 X 25 LCD. STM Electronics,
Menlo Park, CA, started shipping its
MS-DOS unit last June.

The problem appears to be twofold.
First, the 80 X 25 LCD display costs
about six times as much as a CRT dis-
play (the plasma and electrolumines-
cents are even more) and the display
does not look anywhere near as good.
Second, the demand for portables with
large displays does not appear to be great
enough to provide the production quan-
tities necessary to reduce production
costs. In fact, sales of lap portables ap-
pear 1o be lagging generally, and many
feel that the significantly higher prices of
large-screen lap units will offset the ad-
vantage of the size of the screen. That
appears 1o be why a company like Radio
Shack has stuck with the Model 100 (40
X 8 display). Industry experts are now
predicting that sales of the large-screen
lap units will not take off until 1986.

Pocket Computer Launched

» Psion, London, England, has intro-
duced what it claims is the world’s first
practical pocket computer. It uses plug-
in EEPROMs (electrically erasable pro-
grammable read-only memories), which
function as “'disk’ storage. The unit is
5%," X 3" X 1" and weighs less than 8
oz. The (UK) price is about $140.

The unit can have two 16K EEPROM
packs allowing the user to save and re-
call up to 32K of program and/or data.
The unit has a builtin database manager
and a l6-character display.

Atari Rumors

» Atari, now headed by Jack Tramiel,
who created Commodore and made it
the success it is, is expected to show pro-
totypes of several new microcomputers
at next month's Consumer Electronics
Show in Las Vegas. Rumors are that
Jack will be testing the market rather
than showing units actually scheduled
for production. Most likely only two will
actually go into production and become
available during the summer.

Expectations are that one will be an 8-
bit machine that will compete with
Commodore’s home computer. The sec-
ond is expected to be a 16-bit machine
based on either the Motorola 68000 or
Zilog Z8000. These latter machines are
expected to have base list prices just un-
der $1000 and will be intended for the
IBM PC and Apple Macintosh markets.
The probability is that both machines
will be made outside this country. There
are also rumors that Commodore is de-
veloping a 32-bit machine, but it proba-
bly won’'t be shown at CES.

In the meantime Tramiel has cut the
price of the Atari 800XL to $159 (whole-
sale) to clear a large inventory, forcing a
price war between it and the Commo-
dore 64. There is little doubt that. if Jack
is successful in moving the 800XL sys-
tems, Atari will resume making them.

Al Emerging from Labs
» Artificial intelligence, long the exclu-
sive domain of university research lab-
oratories, appears to be coming out into
the commercial world. What amounts to
the first wave of commercial Al prod-
ucts has been introduced by such compa-
nies as IBM, Xerox, DEC, Data Gener-
al, Symbolics and Tektronix. At the
recent gathering of the Association for
Artificial Intelligence in Austin, several
firms showed software tools for con-
structing knowledge-based systems.

At the conference IBM described six

| Al development projects that should

shortly result in specific end-user prod-
ucts. First was YES/VMS, an “expert
system' to operate a large computer sys-
tem with significantly less human
attention

Next is the development of PRISM
(Prototype Inference System) to allow
developers to create a system shell based
on their own rules and inferences. Then
there is “*Scratchpad 11" which would
allow scientist to manipulate algebra di-
rectly on a computer screen. IBM is also
developing versions of the Lisp and Pro-
log languages for writing Al programs.
Other IBM Al projects include machine
kinguage translation theorem proving
and several Al development tools.

Amateur Packet Radio

» Four years ago, amateur radio opera-
tors began developing radio repeater
stations for digital communications be-
tween amateurs using personal comput-
ers. There are now well over 1000 sta-
tions in operation.

Although most stations function only
locally, a movement is under way to cre-
ate a network of repeater stations that
will allow amateurs to send and receive
messages and programs from outside
their areas. In July of last year amateurs
in California created the first such net-
work, cill WESTNET, linking stations
from as far south as San Diego to well
north of San Francisco.

Further, AMSAT is expecting to
launch a packet-radio satellite, for ama-
teur use, in 1986. It will link personal
computers around the world.

For more information on amateur
Packet Radio, write to the nonprofit or-
ganization, Amateur Radio Research
and Development Corp.. PO Box 6148,
McLean, VA 22106. o
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At CIE,you get electronics
career training from specialists.

If you're interested in learning how to fix air conditioning,
service cars or install heating systems— talk to some other
school. But if you're serious about electronics... even earning an
Associate Degree... come to CIE —The Electronics Specialists.



Why trust your education
and career future to any-
thing less than a specialist?

You shouldn’t. And you
certainly don’t have to.

If you talked to-some of our
graduates, chances are you'd find
a lot of them shopped around
for their training. They pretty
much knew what was available.
And they picked CIE as
number one.

Be sure to shop around.
Because, frankly, CIE isn’t for
everyone.

There are other options for the
hobbyist. If you're the ambitious
type—with serious career goals in
electronics—take a close look at

what we’ve planned for you at CIE.

What you should look
for first.

Part of what makes electronics
so interesting is it's based on
scientific discoveries—on ideas!
So the first thing to look for is a
program that starts with ideas
and builds on them!

That's what happens with CIE’s
Auto-Programmed®Lessons.
Each lesson takes one or two prin-
ciples and helps you master them
—before you start using them!
How practical is the
training?

This is the next big important
question. After all, your career
will be built on what you can do—
and on how well you do it.

Here are ways some of CIE’s
career courses help you get your
“hands-on” training...

With CIE’s Personal
Training Laboratory...

you learn and review the basics—
perform dozens of experiments.
Plus, you use a 3-in-1 precision
Multimeter to learn testing,
checking, analyzing!

When you get your own
5MH_:, solid-state
oscilloscope, you take some
real professional steps. You use
it as a doctor uses an X-ray
machine—to “read” waveform
patterns...lock them in...study,
understand and interpret them!
When you get your Digital
Learning Laboratory, you'll

be into digital theory—essential
training today for anyone who
wants to keep pace with the state
of the art of electronics. With
CIE’s Digital Lab, you'll be
applying in dozens of fascinating
ways the theory you've learned.
For example, you’ll compare
analog and digital devices. You'll
learn to make binary to decimal
conversions and to work with
semiconductor devicesand
circuits. You'll see how digital
equipment is vital to today’s
exciting, growing fields such as
security... where digital theory
provides the brains for space-age
alarm and protective devices.
You'll build your Microproc-
essor Training Laboratory,
a working microcomputer—from
“scratch.” You'll also learn how
to program and interface it with
displays, memories, switches,
and more.

Earn An Associate Degree
from CIE.

One of the best credentials
you can have in electronics
—or any other career field
—is a college degree. That's
why CIE gives you the op-
portunity to earn an
Associate in Applied
Science

Cl

in Electronics Engineering Tech-
nology. Any CIE career course
can offer you credit toward the
degree...more than half of the
number needed in some cases.
You can also prepare for the
overnment-administered FCC
Federal Communications
Commission) Radiotelephone
License, General Class. It can be
a real mark in your favor...
government-certified proof of
your specific knowledge and
skills.
Shop around...but send for
CIE’s free school catalog
first!
Mail the card. If it's gone, cut out
and mail the coupon. If you prefer
to write, mention the name and
date of this magazine. We'll send
you a copy of CIE’s FREE school
catalog—plus a complete pack-
age of independent home
study information! For your
convenience, we'll try to have a
representative contact you to
answer your questions.
Mail the card or coupon—
or write: CIE, 1776
East 17th St.,
Cleveland,
OH 44114.

Cleveland Institute of Electronics, Inc.

1776 East 17th Street, Cleveland, Ohio 44114
Accredited Member National Home Study Council

YES... I'm shopping around for the right kind of career training in electronics —
and CIE sounds well worth looking into. Please send me my
catalog —including details about the Associate Degree program—plus my FREE
package of home study information!

EE CIE school

MAIL TODAY!

Print Name

Address Apt.
City State Zip
Age_ AreaCode/Phone No.

Check box for G.1. Bill information: [J Veteran 1 Active Duty
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FORREST M. MIMS I

THE COMPUTER SCIENTIST

OPTOELECTRONIC DIGITIZER

REMOVE CAP*

PLOTTER PEN

PHOTOTRANSISTOR

v

WRAPPING
WIRE

*USE CARE WHEN REMOVING |

Fig. 1. How a light sensor can be installed in a plotter pen.

IGITIZERS permit information
D ranging from simple data to

complex shapes and patterns to
be manually entered into a computer.
Many kinds of low-cost digitizing de-
vices are available for personal comput-
ers, including joysticks, mice, trackballs,
and graphics tablets. Even some xy plot-
ters can be adapted to function as digitiz-
ers. Automatic digitizers are available,
but they are quite expensive.

Recently I've been experimenting
with various ways to convert an xy plot-
ter into an automatic digitizer. The re-
sults thus far have been very encourag-
ing, and my present set-up, which I will
describe here, can be programmed to
grade multiple-choice tests, tally sur-
veys, and digitize low-resolution shapes
and images, all automatically. If you al-
ready own or have access to a computer
and compatible xy plotter, the cost for
this powerful capability is surprisingly
low.

Optical Digitizing Methods

The automatic digitizing methods
with which I've experimented are all
based upon the optoelectronic (or pho-
tonic) sensing of the presence or absence
of light or dark markings on ordinary
paper. In operation, a computer is pro-
grammed to sweep the pen carriage of an
xy plotter across a paper containing in-
formation or an image to be digitized.
An optoelectronic sensor installed in the
pen carriage is connnected to the com-
puter’s joystick port. A simple software
routine permits the signal level from the
sensor to be correlated with the precise
location of its origin.

Although many different optical sens-
ing methods are available, the simplest is

to install a light-sensitive detector in a

discarded plotter pen as shown in Fig. 1.
The sensitive surface of the detector can
then view the paper through the narrow
aperture through which the ink once
passed. If connections to the sensor are
made with flexible wrapping wire, a
modified pen containing a detector can
be automatically returned to and re-
trieved from a pen stall.

Though this method will work, it re-
quires careful attention to lighting. The
paper under the moving sensor must be
evenly illuminated. or erroneous signals
will result. One solution to this problem
is to substitute a reflective optocoupler
for the detector. This device contains
both a light emitting diode and a photo-
transistor. Since this sensor includes a
built-in light source, it is not dependent
upon external illumination.

Unfortunately, most reflective onto-
couplers are too large to fit inside a plot-
ter pen. Some that might, however, are
made by Skan-A-Matic Corporation
(PO Box S, Route 5W, Elbridge. NY
13060).

Another sensing method that works

quite well is to couple both the optical
detector and a source of illumination to
the plotter’s pen carriage by means of fi-
ber optics. This method permits very re-
liable. low-resolution digitizing with a
minimum of external hardware. Indeed,
when used with a PCjr, this method
works exceptionally well with a readily
variable cadmium sulfide photocell as a
light detector. The photocell can be di-
rectly connected to one of the joystick
ports on the PCjr.

The method can also be used with a
Color Computer and certain other com-
puters having joystick ports simply by
adding a series resistor to the photocell
and connecting the two components
across 5 V. The resulting circuit provides
an output voltage that varies in ampli-
tude according to the light level on the
photocell.

In short, it's possible to assemble an
automatic optical digitizer from many
different combinations of computers,
plotters, and sensors. Following is a de-
tailed description of one of the many
possible arrangements. You may not
happen to have the equipment I used,
but with some planning you should be
able to adapt the principles described to
your particular system.

An Automatic Digitizer

The hardware necessary to transform
an xy plotter connected to a PCjrinto an
automatic fiber optic digitizer is shown
in Fig. 2. The sensor is a cadmium sul-
fide photoresistor having a low light re-
sistance and a high dark resistance. A
suitable choice is Radio Shack’s Catalog

FIBER OPTIC
BUNDLE

/

\\\\ll/

W

oIS
T

LIGHT
SOURCE

PROTECTIVE
SHEATH

TO JOYSTICK
POTENTIOMETER
CONNECTIONS

1) =

™\ SENSOR

BIFURCATED FIBER
OPTIC CABLE

xPLOTTER / l

SCAN PATTERN

PATTERN BEING
SCANNED

Fig. 2. Fiber optic automatic digitizer.
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Fig. 3. A bifurcated fiber optic cable
with light sensor and penlight.

Lightisinjected intoone branch of the
Y where it evenly illuminates as pot di-
rectly below the end of the merged ca-
bles. Some of the light reflected from the
| paper enters the end of the merged fiber

cable. Half this light travels up the side |

| of the Y terminated by the photosensor.
If you've never worked with fiber op-
tics, you may wonder how effective a bi-
furcated fiber optic cable is in this role. |
found it to be exceptionally etfective,
and 1t is casy to observe the change in

light intensity at the photosensor end of

the cable when the sensing end of the Y
cable passes over a black line drawn on
white paper.

Bifurcated fiber optic cables are avail-
able from several companies, or you can
make your own. The one I used is Dolan-
Jenner's Type No. EE&24. Tt 1s 247 long
and costs $60.00. Before ordering a ca-
ble, you may wish to request literature
about the other bifurcated fiber optic ca-
bles made by the same company. Send
your inquiry to Dolan-Jenner Indus-
tries, PO Box 1020. Woburn. MA 01801
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Fig. S PCjr joystick connections.

Some of this company’s cables have a
smaller diameter and can be used to pro-
vide higher resotution. Keep in mind
Dolan-Jenner has a $50 ninimum order
requirement

Assembling the Digitizer

There are many ways to attach the
photocell to the terminal at the end of
one of the two branches of the bifurcated
cable. One way is to insert the photocell
into a length of heat-shrinkable tubing.
Wrap the metal terminal on one end of
the fiber optic cable with tape to increase
its diameter and insert the wrapped end
into an aluminum bushing previously in-
serted into the heat-shrinkable tubing.

The other end of the Y should be cou-
pled to a light source. This can be done

Fig. 4. Internal circuitry
of a PCjr joystick.
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by nserting the end of the cable,
wrapped with tape to increase its diame-
ter. into a plastic or metal cylinder
placed over the end of a small two-cell
penlight. Another is to clip the free end
of the cable to a small desk lamp with a
small clamp or alligator clip.

Figure 3 1s a photograph of the bifur-
cated fiber optic cable used in my experi-
ments. A flashlight and detector have
been coupled to the ends of the Y, and
the stem of the cable is ready to be insert-
ed 1nto the plotter’'s pen carriage.

The terminal at the end of the stem of
the Y should be increased in diameter
with tape or heat-shrinkable tubing and
then carefully inserted into the top of the
pen holder ot a plotter. Although 1 used
a Hewlett-Packard HP7470 plotter, oth-
ers may also work.

After the tiber optic cable has been ar-
ranged, the photocell can be connected
1o thke joystick port of a PCjr. Since it’s
difficult to find plugs that fit Junior's
two joystick sockets. you may want todo
as | have and modifv a joystick by add-
g a small phone jack to it. Connect the
terminals of the jack across the x-axis
potentiometer. If the jack is the kind de-
signed to switch a speaker off when a
phone plug 1s inserted, use the switch
mechanism to disconnect the potentiom-
cter when a plug connected to the photo-
cell is imserted. Insulated alligator clips
soldered to a pair of wires connected to
the plug can be ¢lipped to the photocell’s
leads.

Alternatively, you can connect the
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Youve

probably already

outgrown
your personal
computer.




Personal Mini

L

Your simplest PC growth path.

You'll know you'vs outgrewn your
personal computer tae first tme vou
realize it won't let peaple share resources
or work on the same job simultaneously.

The fact is, the isalated, sandalone
PC is only the beginningz of bow compu-
ters can meet today's business needs.

The fact is, your n2xt step to growth
is the new TeleVideo® Personal Mini”
Simply plug it in anc grow.

Runs PC, mini
and multi-user software.

With the TeleVideo Personal Mini,
users of IBM®or TeleVideo PCs, X Ts, and
pertable computers can share data and
expensive peripherabs li<e pr nters
and plotters.

The TeleVideo Personal Mini. The first PC compatible multi-user system.

The Personal Mini dramatically
increases computing power. So it not only
runs PC scftware, but also hundreds
of popular. fast minicomputer and
multi-user software programs in your
established PC environment.

And, unlike less advanced networks,
the Personal Mini never sacrifices perform-
ance or speed regardless of how many
workstations are on line. It also offers
multi-tasking.

Enhance your
original PC investment.

Even system expansion costs are
substantially less than what you'd pay to
add new [BM PCs. And your original
investment in hardware, software and

Circle No. 62 on Free information Card

{.)ersonal computer education is never
ost.

Your TeleVideo dealer now has the
Personal Mini. Arrange to see it today by
calling toll free, 800-521-4897. In
California, call 800-821-3774. Ask for
operator 10

This is the first PC compatible multi-
user, multi-tasking system. And the
computer solution you'll never outgrow.

Regional Sales Offices: Northwest (408) 745-7760,
Soutt S¢ 1)
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Computer Scientist

photocell directly to Junior's joystick
connector by using a hand-held wire-
wrap tool. The wires can be removed
later.

Unless they are shielded, the two
wires connecting the photocell to the
Joystick jack or Junior's joystick socket
should be relatively short. Otherwise,
external electrical noise may be coupled

of the author’s
automatic digitizer system.

Fig. Gj'ht_)tograph

into the computer and cause erroneous
Joystick readings.

In any event, always use caution when
making modifications to computer
equipment. A manufacturer may consid-
er the machine’s warranty voided should
your modifications cause components to
be damaged.

Figure 4 shows the internal circuitry
of Junior’s joysticks. The STICK(O) com-
mand addresses the x-axis potentiome-
ter, the one for which the photocell
should be substituted. Figure 5 shows
the connections between Junior and a
Joystick and also identifies the pin posi-

RETURN LINES

Fig. 7. Automatic digitizer- scan pattern

Fig. 8. Typical shapes scanned
by automatic digitizer.

tions of the joystick’s socket.

After the fiber optic sensing apparatus
1s completed, it's time to connect the
plotter to the PGjr. The RS-232 version
of the HP7470 should be connected to
the serial (**S™) port on the back of the
Junior through a null modem connector.
Depending upon the cable used, you
may also need a female-to-female
adapter.

Next, it's necessary to make sure Ju-
nior and the plotter are on speaking
terms. If you use the HP7470, check the
settings on the DIP switch adjacent to
the RS-232 connector. Locations US
and B4 should be set at the / position.
All other locations should be set at the 0
position.

If you use the same equipment 1 did,
your system should now resemble the
setup shown in Fig. 6. Note the image
being scanned and the plug inserted into
the joystick jack.

Developing Driver Software
It’s surprisingly easy to develop driver
software for the digitizer. First, it's nec-
essary to open a communications file
that permits Junior to send instructions

START

v

SCAN LINES

]

to the plotter. If you use the HP7470, in-
sert this line near the beginning of your
programs: OPEN “COM1:2400,8,7,1,
RS,CS65535,DS,CD™ AS # 1. For more
information about modifying this plotter
communications protocol, perhaps for
use with other plotters, see Junior’s doc-
umentation, especially the explanation
of the OPEN “COM . . . " statement on

LISTING 1. AUTOMATIC
| | DIGITIZER PROGRAM FOR
PCjr AND HP7470 XY

PLOTTER.
10 "AUTOMATIC OPTICAL DIGITIZER
FOR
‘PCjr AND HP7470 XY PLOTTER
‘COPYRIGHT 1984 BY FORREST M.
MIMS
40 KEY OFF:CLS:SCREEN 1,0:COLOR 1
50 SENSOR =STICK(0)
60 LOCATE
15,15:PRINT" 'SENSOR ="SENSOR
LOCATE 1,1:;PRINT"CALIBRATION
PROCEDURE;”
LOCATE 3.1:PRINT*ADJUST
SYSTEM TO PROVIDE A
DIFFERENCE OF"
LOCATE 4,1:PRINT“AT LEAST
TWO UNITS WHEN PHOTOCELL
VIEWS"
LOCATE 5,1:PRINT"A LIGHT AND
DARK BACKGROUND."
LOCATE 7,1:PRINT“PRESS ANY
KEY WHEN READY."
R$=INKEYS$:IF R$=" "THEN 50
CLS:LOCATE 1,1:PRINT“NEXT,
SUBTRACT | FROM THE HIGHER
VALUE"
LOCATE 2,1:INPUT"AND ENTER
THE DIFFERENCE: "N
‘PCjr-HP7470 PLOTTER PROTOCOL
OPEN"COM1:2400,S,7,1,RS.CS65535,
DS,CD" AS #1
SCREEN 3
PRINT #1,"$C0,159,0,199;"
FOR X=0 TO 159 STEP 2
FOR Y=0TO 199 STEP 2
PRINT #1,“PA"X,Y";"
SENSOR =STICK (0)
LOCATE
1,1:PRINT“SENSOR = "SENSOR
R =159-X
IF SENSOR > N THEN PSET (R,Y)
IF Y <2 THEN GOSUB 310
| | 270 NEXT Y
280 NEXT X
290 LOCATE 1,1:PRINT" C
300 GOTO 300
310 FOR A =1 TO 200:NEXT A
320 RETURN

20
30

70

80
90

100
110

120
130

| 140

150
160

170
180
190
200
| 210

220
| | 230

240
i 250
1| 260

pp. 4—240-246 of IBM's PCjr BASIC
manual.

Next, it's necessary to develop a sim-
ple routine that scans the plotter’s pen
carriage across the paper being digitized.

easily scaled to match Junior's screen
resolution. In the low-resolution mode
(Screen 3), Junior’s screen is divided into
| a grid consisting of 160 vertical and 200

The HP7470 and other plotters can be |

-
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Fig. 9. Screen photographs of test shapes in Fig. 8.

horizontal boxes. This statement assigns
the same scale to the HP7470: PRINT
#1S8C0.159,0,199;"

Now a simple BASIC routine can be
developed to scan the pen carriage
across the paper. The scan pattern can
permit the fiber optic sensor to illumi-
nate and examine each of 160 X 200
imaginary boxes on the paper being digi-
tized. Or the program can be easily mod-
ified for faster operation by having the
sensor skip any specified number of
boxes.

Caution.

Neverinclude pen selection or replace-
ment instructions in your programs! To
do so might damage the pen carriage
mechanism. The only exception to this
rule is if you use a detector housed in a
pen and connected to the computer with
flexible wires that do not interface with
movements of the carriage or tangle with
the pen stalls.

Listing 1 is a sample program that will
help you understand how to develop
driver software for your system. Here's
how it works:

Line 50 assigns to a register labeled
SENSOR the numerical value of the pho-
tocell reading [sTICK(0)]. Lines 60-140
provide a calibration procedure that al-
lows you to input a number that enables

the computer to determine when the sen-
sor is viewing a light or dark back-
ground. This number is determined by
moving the pen carriage via the plotter's
front panel controls across dark and
light patterns on a paper while observing
the readout window appearing on the
monitor screen.

Lines 150-180 establish the communi-
cations protocol for the computer and
the plotter. Lines 190-280 scan the pen
carriage across the paper and paint a
replica of the image being scanned on the
computer’s monitor. The scan resolution
is determined by the Step values in lines
190 and 200. The values given in Listing
! (2) can be changed to give higher or
lower resolution.

The subroutine (lines 310-320) was
added to provide a brief delay that pre-
vents the pen carriage from making un-
wanted back and forth movements at the
beginning of each scan. These move-
ments sometimes cause false data to be
plotted on the monitor screen. If you use
adifferent plotter, you may wish to mod-
ify or eliminate this subroutine.

Finally, line 290 erases the readout
window that provides the on-screen ser-
sor readout when an image is being digi-
tized. You may wish to omit this line and
line 230 if the readout window blocks
part of the image.

Fig. 10. Simple phototransistor sensor circuit.

+5v

2

Qi |out
DARK|+5V
LIGHT|OV(GND)

- _/ 4
al R2 R3
PHOTO- 50K 5000 OUTRUT
TRANSISTOR -
> GND

A2 = SENSITIVITY ADJUST
R3 = OFFSET ADJUST

Figure 7 shows the scan pattern that
results when the scan increment steps in
lines 190 and 200 are increased to 10.
You may wish to modify the scan pat-
tern to provide bidirectional sensing.
This will speed up the digitizing process.

Figure 8 shows two test shapes drawn
with a black marker pen on ordinary
typing bond and run through the auto-
matic digitizer. The resultant screen im-
ages are shown in Fig. 9.

Note that the aspect ratio of the
shapes has been altered. For example,
the circular smile face appears as an oval
in the screen photo in Fig. 9. This oc-
curred because I manually altered the
origins of the plotter (P1 and P2) so that
the pen carriage scanned only a window
containing the image and not the sur-
rounding white space. Of course it's pos-
sible to preserve the proper aspect ratio
by exercising the proper care when set-
ting up the scanning window.

Incidentally, note that the triangle in
Fig. 8 has no side parallel to the axes of
the paper upon which it was drawn. |
purposely avoided having a parallel side
1o eliminate any possibility of missing
one of the triangle’s sides during the
scan. This can occur, as [ found out the
hard way, should a line parallel to the
verticle axis fall halfway between two
passes of the moving pen carriage.

Going Further

The basic techniques described thus
far can be easily modified and expanded.
For example, it's possible to devise rela-
tively simple software that examines
blacked-in answer boxes on a quiz sheet
and tabulates test scores. By opening a
second file, it's possible to store digitized
images in Junior's RAM and on disk.
Images can include maps, surveys. dia-
grams, graphics, charts, and possibly
high-contrast photographs.

Though my digitizer experiments
have thus far been limited to the PCjr
and the HP7470, with suitable modifica-
tions many other combinations of com-
puters and plotters should also work.
The Color Computer should be particu-
larly well suited.

You may also wish to explore other
sensing methods. Figure 10, for exam-
ple, is a straightforward phototransistor
sensing circuit whose output has a po-
tential of 5 V when the phototransistor is
dark. Otherwise, the output is at ground
(0 V). This kind of circuit can be easily
adapted for computers that have volt-
age-dependent joystick ports.

For more information about light
sensing circuitry, see The Forrest Mims
Circuit Scrapbook (McGraw-Hill,
1983), pp. 43-45. <o
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Progress. Even for a youngster with
unusual potential. the IBM PCjr
has made a lot of progress in its
first year.

Consider memory for exam-

ple. The IBM PCjr comes with up
to 128K B of internal user memory.
You can also add external memory
expansion units of I28KB each. up
toatotal of 512K B. That’s far more
potential memory than other com-
putersof its price range and weight
class (10 pounds).*

Increased memory allows you
to take full advantage of the IBM
PCjrs powerful 16-bit processor.
With up to 312KB of available
memory and PCjr's double-side
diskette drive, you can run thou-
sands of best-selling programs
that have been developed for the
IBM PC. If youre a programmer.
the PCjr joins the other members
of the IBM PC Family as a full-
fledged application development
tool.

There is also a variety of
plug-in cartridge programs.
which work faster than diskettes
and don't take up any user mem-
ory. Three popular examples

=9

-

-

pace. The $599 PCjr Entry Model. for
example. comes with 61KB of memn-
ory. runs cartridge programs. and
can easily be expanded into a diskette
model. The PCjr Enhanced Model at
§999** offers 128KB of memory —
enough to run many programs from
the IBM PC software library— and a
360KB diskette drive.

No matter which model you
choose. the 1BM PCjr's 13 ports for
plug-in options make it easy to add to
your system. from more memory. to a
modem. joysticks (PCjrean accommo-
date twol. color monitor. or other
peripherals.

Kevs and colors. The IBM PCjr now
comes with a new typewriter-style
cordless keyboard that frees you
to work up close or across the

rooin from the system unit.

While PCjr can be con-
nected to just about any display.
including your TV set. the IBM
PCjr Color Display offers some
real advantages at a very rea-
sonable price,

It hasa built-in speaker and
an earphone jack for educa-
tional and entertainment pro-
grams that feature music and
sound effects. The non-glare
RGB screen gives you better
character definition and clarity
than a color composite monitor:
1 And since the PCjrColor Display

. o L. ] - . - -
AL M e ey
N EN J R I T R

is designed to be placed on top
of the systemn unit. it’s a space-
saving addition to your PCjr
systemn.

Whatever monitor you
decide to add to your PCjrsys-
tem. there'sno extra expense for

an additional interface card.
Ports for both monitors and
serial printers are built in.

are Lotus 1-2-3™. PCjr Color-

Paint. and Managing Your Money ™

by financial expert Andrew 'lobias.

And every PCjr comes with cassette

BASIC built into the systemn board.
PCjrmakes it easy and affordable

to start small and grow at your own

Carlridge-based programs for PCjr
include Lotus 1-2-3™.

*Weight does not include power pack and
monitor.

**Prices shown apply at IBM Product Centers.
Lotus 1-2-3 is a trademark of Lotus Develop-
ment Corporation.

Managing Your Money is a trademark of
MECA.




UP AND RUNNING

First String. It didnt take the IBM
PCjrlongtomake the team. Inits first
vear of eligibility. ’Cjr was picked by
coach Grant Teaif to play a key position
for the Baylor University football
team.

Coach ‘leaff has a practiced eye
for plavers with potential. He'scoached
the Bavlor Bears to two Southwest
Conference championships. been
named Southwest Conterence Coach
of the Yearfivetimes. and was National
Coach of the Year in 1975.

The Bears’ coaching stalf has
used computers to help analyze scout-
ing reports and playing patterns of
opposing teams for nearly ten years.
In the beginning, though. there wasa
lot of competition
for a lim- .
ited amount
of computer
titne.

gl
e

Coach 'leaff and his assistant
coaches had to write up all their game
and player information and then have it
keypunched. After that came a wait for
processing time on Baylor University’s
mainframecomputers. timethat had to
be shared with other departinents and
the university adiministration. Analysis
of a game often wasn't available until a
week after it had been played.

PCjr helped change all that.
Winning ‘lendencies. Coach leaff
calls the IBM PCjr “the ideal foothall
coaching tool.” With up to S5I12KB of
available memory. it’s powerful
enough to make his staff independent
of the University’s central computers.
And PCjrand the PCjr Color Display
are inexpensive and compact enough
to be used in offensive and defensive
stafl meeting rooms.

Using software developed by
Coach Teaff, PCjr enables the Bears’
coaches to enter information as they
view game film of an opposing teain
and to see results immediately. W hen
play-by-play statistics of several games
are compiled and analvzed on PCjr.
thecoachesareable toidentify tenden-
cies of a team in given situations.
Theyre then able to adjust their own
game plan accordingly.

When Baylor plays new oppo-

nents. for instance. the two
teams exchange films of past
games. PCjris used to analvze varia-
blessuch as down. distance. and tvpe
of play. The Baylor coaches enter the
game with inuch the same level of
knowledge as if they'd played
the new team for vears.

The IBM I’Cjr helps out
with other coaching duties as
well. Team statistics. infor-

mation about possible re-
cruits. and numerous

business and financial chores are all
part of its workload.

Other coaches around the coun-
try had a chance to see the benefits of
computerized coaching techniques
this summer when members of the
Baylor coaching stafl demonstrated
their programs at the nationwide foot -
ball and baskethall clinics sponsored
by The Coaches. Inc.

(.oach Tealt pointsout thata PCjr
could make the difference between
winning and losing to teams—small
high schools. for example —with a lim-
ited budget and coaching staff. Using
the PCjr, he says. “is like adding twoor
three men to the staff’

Not bad for a l0-pound. first-vear
player.

WHAT'S THE PROGRAM?

Maximum Security. Some informa-
tion belongs under lock and key. But
the rapid growth of personal comput-
ing and computer networks makes it
increasingly difficult to keep it there.
Data Encoder software from IBM
can help ensure that sensitive infor-
mation —personnel and payroll re-
cords. for instance—is available only
tothose with a need to know. It uses the
Data Encryption Algorithm developed
by IBM —and adopted as a U.S. Gov-
ernment Standard —toencode and de-
code IBM Personal Computer data
files and programs.
You don’t have to be a master
cryptographer to use
Data Encoder. For
members of the IBM
Personal Computer Fam-
ily with 192KkB of mem-
ory. there’s a full screen
interface with menus and
help screens. Systems
with 126K B use eas)

PCir is a team plaver for
Coach Grant 'leaff.



DOS-like commands. You designate
the key that triggers encoding and
decoding procedures.

Files protected by Data Encoder
can still be sent through 1BM Personal
Communications Manager or any
other communications program with
a text transparency feature. Without
Data Encoder software and the proper
security key. however. the information
remains unintelligible.

So much for prying eyes.

In the clear While some people are
determined to keep things confiden-
tial. others want nothing less than
perfect clarity. The fol-

lowing new mem- o
bersof IBM's o
growing fam-
ily of pro-
gramming

productivity R
tools can help re- A
move that un- pEP'“‘ .
wanted element of pOb,
mystery from your pt>'
application programs. Cit

The IBM Profes-
sional Debug Facility can
help make short work of
improving your assernbler
language programs. It in-
cludes a Resident Debug "lool
for full function. full screen in-
teractive debugging. a Disk Re- *
pair Program. and a Non-maskable
Interrupt card for access to a system
that's locked because of program
error.

The IBM Personal Computer Ap-
plication Display Management System
(ADMS) simplifies creation of clear.
informative screens for application
programs. Since screen development
is one of the most time-consuming
programming tasks. ADMS can help
dramatically increase your applica-
tion development efficiency and pro-
ductivity.

ADMS consists of two parts. The
Application Display Designer is a
screen building program that signifi-
cantly reduces the program coding
required for an application. The Ap-
plication Display Manager is a run-
time program that interprets the
screen design code.

Screens defined with ADMS re-
main independent of the application
prograim. so they can be modified or
redefined without affecting the logic of
the application.

The view from the top. Its worth
noting that programs developed with
the help of ADMS can run under lop-
View, IBM's new multitasking operat-
ing environment.

‘TopView's multitasking capabili-
ties allow you to work quickly and
efficiently with a wide range of appli-
cation programs. You can switch rap-
idly from one program to another
without reloading diskettes and can
copy information from one application

to another. Sales figures from a

spreadsheet program and a docu-

ment from a word processing pro-

gram. for example. can be used

concurrently to produce a sales

report combining financial
information and text.

In addition. the

o ‘lopView operating en-

¢, vironment supports

o oe%  advanced windowing

"= facilities. datatrans-

fer among different

- _,x‘.xr’“; "‘;," applications. and

‘:a\-‘fﬂ“} pointing de-
2 ",q:n_;'-g: vices such as
-{‘,f; %=\ a mouse. All

?‘:‘ ~ are fea-

tures that enable

you to work easily with
a variety of applications.

Data Encoder software from 1BM.

Theres also an IBM ‘TopView
Programmer’s 'loolkit available that
contains the routines. utilities. and
systems related information neces-
sary to develop applications that run
under ‘TopView.

Mediesal adventures. The ideal game
is easier to define than to find: it
should be entertaining and enlighten-
ing. There are new programs from
IBM that manage wonderfully to be
both.

King's Quest from IBM. for ex-
ample. is chiefly for fun but does im-
part a few important lessons. The hero
of this colorful three-dimen-
sional adventure game. the valiant Sir
Grahame. issent by the King of Daven-

try to search the countryside for three
magical items that will prevent the

King’s Quest software from 1B

kingdom’s collapse. Along the way. he
encounters dangerous creatures.
makes new friends. and avoids—or
tries to avoid —treacherous terrain.

King's Quest is unusually enjoy-
able because you interactively control
Sir Grahame’s wanderings. helping
him duck. jump. or swim his way
through the quest. Many tasks can be
solved in different ways. and more
creative solutions are awarded higher
sCores.

Hence also the educational value,
Cleverness and imagination are re-
warded. And a few valuable practical
lessons are reinforced along the way,
Looking. forinstance. before one leaps
into alligator-filled moats and deep.
dark holes.

Kings Quest runs on the 1BM
PCir and makes good use of some
special PCjr capabilities. Sir Gra-
hames movements. for example. are
unusually smooth and realistic be-
cause multiple video buffers in main
memory are used instead of a single
chip to create the animation effects.
PCjrs three voice sound creates an
impressive variets of sound effects.
such as a fanfare of horns when the
castle dooropens. And ’Cjrisability to
produce 16 colors lends a touch of
realism to an imaginary kingdom,
Modern machines. But can a pro-
gram with more serious didactic in-
tent be as enticing as Sir Grahame's
rough and tumble lessons? Yes. if it's
Rocky's Boots™. winner of Learning
magazines Software of the Year award
and of high praise from The New York
Times.

In fact. Rocky’s Boots from 1BM
is also a quest for ereative solutions to
a series of different games. Along the
way. both children and adults can
learn the basics of electronic circuitry
and of the Boolean logie that drives
computer operations.




Lest that sound too intimidating,
remember that the learning is a by-
product of games in which you build
various simulated machines on your
display screen. Early sections of
Rocky’s Boots guide you through basic
instructions about building and acti-
vating simple electronic devices.

You'realsointroduced tothe vari-
ous “spare parts” and “tools” —such
as clackers. boppers. alligators. and
alligator detectors —that inay come in
handy. Later in the program there are
more challenging games to play using
the machines you've built.

All in all. Rockys Boots is as

thoroughly engrossing as King's |
(Quest. And on one point. at least. it’s &

easier. Sir Grahame has to make do
without an alligator detector. '
Christmas cheer: Rocky’s Boots
and King’s QQuest are part of a
special Christias collection of
entertainment and educa-
tional software from IBM.

Some others in the Christmas
collection comefrom the sameseriesof
IBM learning games as Rocky’'s Boots.
They include Bumble Games™. Bum-
ble Plot™, Gertrude’s Puzzles™, Ger-
trude’s Secrets™. and Juggles’
Butterfly ™. See your authorized IBM
Personal Computer dealer. IBM Soft-
ware dealer: or IBM Product Center
for comiplete details.

The Learning Company reserves all rights in
the Juggles. Bumble. Gertrude. and Rocky
characters and their nanes as a trademark
and under copyright law.

Bumble Games. Bumble Plot. Gertinde's Puz-
zles. Gertrude's Secrets. Juggles Butterfly.
Roeky's Boots. and The Learning Company
are trademarks of The Learning Company.

Full Disclosure. If business applica-
tions or entertainment programs
arent what you're after. there's a new
soltware listing available from IBM.
one with a long title but a specific
purpose: the directory ol Engineering
and Sciendific Programs for IBM Per-
sonal Computers Available from Non-
IBM Sources.*

Itlists programsin a wide variety
of engineering/scientific categories,
fromComputer Graphicsto Lab Auto-

mation and Statistical lech-
niques. The Engineering and
Scienlific directory includes
program descriptions, mini-
mum configuration require-
ments. initial availability
dates. and vendor information.
It your departiment or la-
boratory is suffering a back-
log in application

.[é‘ : 4‘4: @%\\\ .

Directory of engineering and
sctentific programs for IBM
Personal Compulers.
work, one of these programs —
in original form or with a little
modification —may be the
answer.

For information about
where to get the IBM Engineer-
ing and Scienific directory. see
the box at the end of this issue
ol Read Only.

*IBM has not evaluated these pro-
grams and makes no comment. war-
ranty. or guarantee as lo their
functions. quality. or performance.
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TIPS AND TECHNIQUES

Living Dangerously. Diskettes lead
dangerous lives. When theyre not be-
ing folded, stapled, or otherwise ren-
dered unfit for service, vou might
think they could at least spend a quiet
evening in front of the TV set.

But no. Danger lurks there. too.
Allcolor TV setsand many color inoni-
tors have a degaussing coil around the
face of the tube that demagnetizes the
shadow mask inside the tube when the
set is turned on.

If you keep your diskettes any-
where near (within a foot or so) the
front of your color monitor or TV set,
they may be exposed to a large shot of
AC magnetic field every time you turn
on the power. This could have a fatal
and irreversible effect upon the data
stored on the diskettes.

Don't degauss your diskettes.
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IBM CREDIT CARD

The new IBM Credit Card gives you a
convenient way to get started in per-
sonal computing or to add hardware
and software to your IBM Personal
Computer systemn. It’s available with
any purchase of $300 or more. You can
apply for the card and make a pur-
chase with it on the same day. See your
IBM Product Center or participating
authorized 1BM Personal Computer
dealer for details.

For more infornition about 13M
Personal Computer produets discussed
in this issue of Read Only. see your
authiorized 18M Personal Computer
dealer or IBM Produet Center. o learn
where, eall 800-115-1700, 1n Alasha and
Hawaii. 800- L1 7-0890,

© 1484 international Business Machines Corporation

Little Tramp character licensed by Bubbles Inc.. s.a.
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A breakthrough product
produces slide-quality
graphicsonany

RGB monitor

BY BARBARA E. AND
JOHN F. MCMULLEN

ENERAL Parametric’s Video-

G Show is a graphics presentation

system that can take pedestrian

charts and send them on a grand tour.

| With VideoShow's variety of back-

ground styles and fonts and its 1000 col-

ors and 25 chart types, your presenta-

tions can acquire a cosmopolitan sheen

It is a unique and very powerful system,

| capable of displaying graphics of excep-

tional quality. At $3900, it is aimed at

corporate buyers and must be used with

an IBM PC or compatible and General
Parametric's own Picturelt software.

How It Works

The concept is simple enough: You
run Picturelt on an IBM PC to develop
business graphs with appropriate titles
and explanatory prose. The program
stores the graphs on a standard IBM PC-
DOS floppy disk. You place the disk into
the VideoShow 150, which is connected
to a color monitor (RGB or NTSC).
With a remote control device. similar 1o
those used to control television sels, you
show the graphs.

Another impressive feature is the doc-
umentation. Neither overbearing nor in.
complete, it 1s a well-written guide, com
plete with color and font charts, that will
help users plan their presentations

The system itself 18 relatively
easy 1o use. The pro-
gram on the PC
(which re-
quires
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128K and two disk drives runninz under
DOS 2.x) is menu driven and carries the
user fairly casily from preparation to
presentation. To illustrate the simplic-
ity, we will go through the steps for de-
veloping a simple graph:

I. You activate the system (by trurning
the computer on with the Picturelt disk
m drive A). A menu appears listing the
various tasks that can be performed.

2. To create a new picture, you press
i-1. The system then asks for the format
of the new prcture. You choose from an
available universe of 25 formats divided

into four types: bar charts,
graphs, pie charts,
and

EVIEWS

word charts, w th subtypes of each.

3. The system responds by presenting

“short form™ that is unique for the for-
mat selected. This form only requests in-
formation necessary for developing the
picture. Otherwise, the system will uti
lize its default colors and styles.

4. You may choose to enter your own
colors and styles by pressing the r4 key
The system’s “long form™ comes up.
You fill 11 out by identifying the colors
(by specitying any of 24 color names or
any of 1000 three-digit color identifiers)
you want. As mentioned earhier, the doc-
umentation provides samples of the
long-form colors and styles for
reference.

5. If your machine has a Graphics
Controller Card, you can preview the
picture on the PC momtor by pressing
the r8 key. (The picture quality dis-
played on the PC monitor in no way ap-
proaches the quality of the picture that
will be shown through VideoShow. You
may put that quality online by connect
ing the serial port in the back of the
VideoShow 150 10 a serial interface on
the PC. When you push the 8 key, the
preview 1s displaved on a monitor con
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VideoShow
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nected to the VideoShow 150.)

6.You can save the completed image
to disk under the name assigned under
Picture Name.

You repeat these six steps for each
graphic display you desire. When you
are running a series of displays on
VideoShow you can make the display
pause during the display formation. For
example, you might display “actuals®
(sales or expenses) for previous periods
and then, after discussion, display on the
same chart “estimates* for future peri-
ods. You can also overlay previous
charts or highlight certain portions of
the display.

HE remarkable image quality the
T VideoShow 150 achieves on an
ordinary RGB monitor results
from a new approach to computer
graphics that General Parametrics calls
MacroVision. Obtaining an effective
horizontal 2048 points on a standard
color monitor is, indeed, a technical
breakthrough. Accordingly, we inter-
viewed Herb Baskin, the president of the
firm, to learn how MacroVision works.
Baskin was willing to give hints, but
with key patents pending, was not will-
ing to describe the process in detail. It
seems the screen is not managed pixel by
pixel, as in other graphics systems, but in
variably sized groups of dots. In fact,
MacroVision can address each individ-
ual color dot on the screen to yield more
colors and higher resolution than can
normally be obtained with a given
amount of memory and processing pow-
er. Also, MacroVision replaces the tradi-
tional technique known as anti-aliasing
for reducing the jagged appearance of
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7. When the generation of all the
graphics is complete, you remove the
disk on which the displays have been
stored and insert it into the VideoShow
150 disk drive.

8. The first picture on the disk is dis-
played on the video device attached to
the VideoShow 150. The display device
may be a TTL, RGB, or NTSC nionitor
or a VCR unit, which would allow voice-
overs.

9. You control the presentation either
through a hand-held remote device or
via the touchpad on top of the 150. (The
remote control device gives maximum
flexibility during the presentation.)

BY SETH R. ALPERT

edges of objects. It uses instead a more
powerful (and apparently very complex)
method. Even MacroVision is con-
strained by existing monitor technology,
so vertical resolution is the standard 484
lines.

These new techniques are based on al-
gorithms designed to run on specialized
hardware like the VideoShow 150. Not
one to be unduly modest, Baskin makes
the analogy that MacroVision is to com-
puter graphics what Dolby is to tape re-
cording and anticipates an equal degree
of commercial recognition and success.

How good is MacroVision, really?
Many of the images produced by the
VideoShow are crisper than anything
we've ever seen created on an IBM PC.
However, the sharpness of the image
seems sensitive to choice of foreground
and background colors. Although the
system can display 1000 colors simulta-
neously, for certain color combinations
the text on charts was washed out and
hard to read over the background. Other
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VideoShow display at left is a stacked
bar chart. Above, Picturelt permits
colors to be chosen by name

and recommends certain combinations.

VideoShow’s Components

The VideoShow 150 is, in fact, an
8086-based microcomputer containing
256K RAM and utilizing a proprietary
process, trademarked under the name
MacroVision, which replaces pixels with
variable groups of dots as the target of
system addressing. Franette Armstrong,
General Parametrics’ director of mar-

Herb Baskin with VideoShow 150.

color combinations for the same chart
yielded stunning images. General Para-
metrics, apparently recognizing these
variations, includes in VideoShow docu-
mentation a guide to optimal color
combinations.

Our impression, then, is that Macro-
Vision does live up to many of Baskin’s
claims. It can produce screen graphics
with greater resolution and more colors
than anything previously available for
standard color monitors. While it is not
an exact equivalent of a color graphics
system and monitor having 2048 x 484
resolution, it comes incredibly close at a
fraction of the cost. <
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keting communications, points out that
this system produces much less picture
distortion than any other process. (The
system’s horizontal positioning accura-
¢y is /2045 rather than '/g40, which is the
best to date of other systems.)

General Parametrics has priced the
Picturelt software separately from the
VideoShow device to encourage authors
of graphics, communications and inte-
grated systems to develop programs to
support and interface with the Video-
Show. Decision Resources recently an
nounced a VideoShow interface for its
Tell-A-Graf (a well-known mainframe
graphics system that sells for about
$30,000). We understand that other soft-
ware manufacturers are developing in-
terfaces to the system. Even while court-
ing other systems developers, General
Parametrics is preparing a second ver-
sion of Picturelt that will include addi-
tional graphics formats and free-hand
drawing of displays. Armstrong states
that the firm is “committed to providing
enhancements before the general user
reaches the limitations of the current
product.™

General Parametrics’ History

General Parametrics was founded in
1981 to provide graphics software by
Herbert Baskin and Eugene Sanders,
both thoroughly experienced in comput-
er graphics (at Datapoint, University of
California—Berkeley Computer Labs
and IBM). In 982, the firm began work
on its first hardware device, the
VideoShow 150, which they began ship-
ping to Fortune 500 clients in November
1983. Based on what appears to be a suc-
cessful start in that area and fortified
with additional capital of $3,000,000
raised through Sevin-Rosen Manage-
ment Corp.,, and Kleiner, Perkins,
Causfield and Byers in February 1984,
General Parametrics instituted a retail
sales program in May 1984 and began to
establish a dealer network.

Summary

We found that the system performs
well the functions that we associate with
quality presentations in corporate
boardrooms. We realize that the price
may seem prohibitive for individual us-
ers, but it is, in fact, quite reasonable
when compared to the amount of money
often spent to generate a slide video pre-
sentation in a corporate environment. In
fact, the cost is low enough to open the
door to presentation graphics for medi-
um-size and small businesses and profes-
sionals. We feel that the system fills a
niche previously empty, and we recom-
mend you consider it
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Powerful Z80 emulation, priced well
within your grasp. That’s NICE. -

NICE may be only 3" square and ¥2’’ thick;-tut it hands you fi
realtime emulation for the Z80—over S0'emulation furctions, Satiwi
breakpoints, all memory addresses and all 1/0 perts.

Just plug NICE directly into the tasges 280 socket
for system development, troubleshocting, debuggingnes
in the lab or in the field. >,

And NICE hands youlat)
$498°, . . the best ctqulator price/p

Call in your order§ using
your VISA or Mastercy
ber: (800) NICOLET out:

mancc ratio oy

CA, or (415) 49%5@ in
Or send your

checkor

moncy

order

Circle No. 2 on Free Information Card

-Tire-d- c;f vide:o games? Want to _do more —I
with your computer? You could be ready for

HACK ATTACK*

HACK ATTACK is a series of programming problems of increasing difficulty. You write programs to
solve problems. HACK ATTACK tells you it your program has produced the correct answer. Beginners
can build their programming skills, while accomplished ‘‘hackers’’ can see just how good they are.

Anyone who has done some simple programming in BASIC can learn from these problems. All solu-
tions except one can be verified by the checker program included in every packet. Your solution to the
final problem must be submitted to us for verification.

And if you need just a little more incentive, |

WE WILL PAY $1000 TO THE FIRST PERSON
WHO CORRECTLY ANSWERS ALL PROBLEMS!

This is not a contest. We simply feel the problems offer enough challenge that the first person to
solve them all DESERVES $1000.

Your packet is GUARANTEED to be complete and functional when received. If not, just return the
entire packet to us within 30 days for FREE REPLACEMENT! So how can you go wrong? Order today
and also SAVE $4! Use the order blank below.

Each HACK ATTACK packet consists of instructions, a hst of problems. answer card, anc software pragram on eifher disk of 1ape for veritying answers The answer
card is 10 be used for submithing solutions fo ACTS, Inc for verthication anc consideraton lor the §7000 award The answer card recenved by us with the sariest
poslma:i and alt the correc! answers will be the winner. In case of ties the award amount will be spid. ACTS, Inc reserves the right to discontinue Ihis otter at
any ture without notice The GUARANTEE is vald only i the entire packet is returned, and only cowers replacement with a new packet Because ol the rature ot
software and the ease of duphcation, no refunds can be made Dealer/School inquines only, call (%03) 643-4988 No phone orders accepted

* HACK ATTACK is a product of Applied Creative & Technical Services, Inc. of Beaverton, Oregon. All rights reserved.
REGULAR PRICE $21.95 + $2.00 POSTAGE AND HANDLING. ORDER TODAY AND PAY
ONLY $19.95 INCLUDING POSTAGE AND HANDLING. SAVE $4.00!

Mail your order to: ACTS, Inc. 4720 SW 139th Beaverton, OR 97005

Name Send me the fotlowing copies of
HACK ATTACK: Quantity

Aqdress ) Commodore 64 Disk

City State Zip Commodore 64 Tape

Check [J Money order Visa MasterCard Apple lle Disk

Apple llc Disk

Card No. Exp. Date. 18M PC Disk

Signature Total

Name asd signature above must be the same for all Visa and MasterCard orders.  $19.95 ea $

Circle No. 32 on Free Information Card 35



PRINCETON

. GRAPHIC
SR12 & SCAN
DOUBLER

Princeton’s ultra-
high-resolution
color display system

BY JOSEPH DESPOSITO

T may be true that beauty is in the
I eye of the beholder, but for a moni-
tor to look sharp. it must have high
resolution. A new monitor from Prince-
ton Graphic Systems, the SR-12, comes
with a display capability of 690 X 480
dots in 16 colors. For use with the IBM
PC and compatible microcomputers, the

| SR-12 works in conjunction with a plug-

in board called the Scan Doubler, which
produces twice the vertical resolution of
an ordinary IBM color graphics board.
Suggested retail cost of the SR-12 is
$799; cost of the Scan Doubler is $249.

Setting up the SR-12
At least two plug-in boards (and two
slots in the IBM PC) are needed when
you use the SR-12 monitor. First is a col-
or graphics board for the IBM PC. You
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can employ the board that IBM selis or
any compatible color graphics board
that uses the system clock. (Princeton
Graphic publishes a list of boards that it
has tested with the system.) Second is
the Scan Doubler board, which increases
the number of horizontal lines produced
in the IBM PC high-resolution mode
from 200 to 400. With these two you
have the normal, but not the optimum,
configuration.

The optimum configuration, the one
we tested, adds one more circuit board to
the system. This configuration uses the
Quadcolor I color graphics board from
the Quadram Corporation (Norcross,

GA), the Scan Doubler, and the Quad-

A close-up comparison of the SR-12
(top) and the IBM displays.

(-:olor I1, also from Quadram. Since the
Quadcolor II is piggybacked onto the ‘

Quadcolor I, another IBM PC slot is not
needed.

In any configuration, the system is
hooked up as shown below. The RGB
output from the color graphics board is
fed into the Scan Doubler, whose output
then goes to the SR-12. l

The High-Resolution Display

What'’s the visual difference between
640 X 200 and 640 x 400 dots on a dis-
play? The main difference is texture. At
640 x 200, graphic images on the screen
appear grainy. Also, the array of dots
that make up a text character can be per-
ceived by the user. At the higher resolu-
tion, images have a smooth texture and

individual characters appear filled in.
(Continued on page 84)

The SR-12 receives its input from the Scan Doubler board that
__connects to an IBM or other color graphics board.

1BM/IBM COMPATIBLE
COLOR ADAPTER CARD

SCAN-DOUBLER
(CAN BE INSTALLED
IN ANY AVAILABLE SLOT)

15.75-kHz HORIZ.

SR-12

31.5-kHz HORIZ.




%. Take your
_t family
\  beyond

. computers

Enter the fascinating world of the home robot

HERO JR is a friendly, dynamic home companion
robot. He'll wake you in the morning. guard your home
at night, and entertain throughout the day witk small
talk. songs. and games.

Buy HERO JR assembled. eady to roll out of the
box. Or. build him from a simole “We Won't L2t You
Fail” kit. Either way, you don’t need to know anything
about robots. His built-in personality is fully pre-
programmed. A flip of the switch turns him into your
personal robot. Let him move on his own or direct him
with a wireless remote control.

Slip in a new cartridge for more pre-programmed
phrases, games and actions. And. with his RS-232
interface. optional HERO JR BASIC and a personal
computer, you can write your own programs.

_ Heath/Zenith

Circle No. 26 on Free Information Card ‘Units of Veritechnology Electionics Corporation.

There's a lot to learn_.and even more to enjoy! So,
for less than the cost of a home computer, introduce
your family to the wonders of robot ¢ living.

See HERO JR at Heathkit Electronics Centers” in
major cities across the U'S. and Car.ada. Consult your
telephone white pages for tne store nearest you.

OR SEND TODAY FCR MORE WNFORMATION!

P e e e e e e e — — — — — = —

Mail this coupon taday. Get vour...

Heath Catalog.

Full colcr, full infosmation or HERO JR plus
over 500 other tascineting el=ctronic kits.

Mail to: HEATH COMPANY
Dept. 018-248
Benton Barbey, MI 49022

State Zip Wy
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Yodr_compos/té monitor
can double as a
high-quality TV

BY FRED BLECHMAN

HIGH-QUAL1TY color TV for un-

der $100 sounds too good to be

true—and it tsn’t. But for $99.95
the new My Tuner 305" from Taxan
will allow your computer’s color monitor
to display an outstanding color TV pic-
ture. During the time you aren’t actually
using the monitor with your computer, it
can function as a color TV set that's bet
ter than most others.

The Concept

A color transmission contains picture,
sound, color and synchronization, all
combined in a complex signal within a 6-
MUz “channel.”” Thissignal appears, to-
gether with all other signals, at your an-
tenna. it’s the job of your television
“tuner” 10 select the channel you specity
from all the other signals.

A monitor s simply a TV set without
a tuner, but with circuitry for a higher
video bandpass and therefore a higher-
resolution display. The video source
usually a video camera or video tape
recorder—is connected to the monitor
with a coaxial cable capable of carrying a
high-bandwidih signal. Because of the

38

more direct connection and signal cor
version, a monitor picture is inherently
more stable and less troubled by interfe--
ence than a TV sel. Also. because of the
higher internal bandwidth within the
monitor, a much better picture is
produced.

As inexpensive nucrocomputers de-
veloped the ability to produce graphics
of higher and higher resolution, users
chose monitors over televisions for their
display. (Many computers have a ““com
postte video™ output. and a coaxial cable
connects the computer with a mono-
chrome or color monitor.) Because mon-
itors are designed to much higher band
width specifications than televisions (20
MHz is not uncommon) and tar more at-
tention ts paid Lo vertical and horizontal
size and linearity, extremely good pic
tures result

Thus, there are literally millions of
monitors in use with the capability of re-
ceiving standard TV shows—if they only
had tuners.

My Tuner 305

Taxan recognized this marketplace
void and has just introduced a high-
quality tuner to be used with a ““‘compos-
ite monitor™ (not the RGB 1ype). The
monitor should be capable of accepting a
standard NTSC signal (most are), and
can be either color or black-and-white.
(Actually, a green or amber monitor
could be used, but the TV picture would
be all green or amber.)

Thissmall 6',"W < 8°D < 3Y,"H),
beige unit comes with two cables and a
power cord. On 1he back of the unit are
five jacks. The antenna input is a F-61
jack commonly used with an F-59 plug
on a 75-ohm television cable. Two input

Jacks and two output jacks each use an
RCA phone jack for video and a minia-
ture phone jack for audio.

The attractive blue and black sloping
front of the tuner has white markings for
all standard TV channels in three
bands—Ilo vht (2-6), hi vhi (7-13), and
uhf (14-83). The channel selector 1s a
sliding bar (no detents) that moves
across from left to right. A front power
switch lights a LED when powerison, a
shide switch selects the band (lo/hi/uhf),
and another slide switch lets you select
tuner or computer.

The Tuner Connection

If you have a computer with NTSC
video output, you simply plug the video
cable that normally goes to the monitor
into the tuner video input. 11" your com
puter has a separate audio output cable,
it plugs into the tuner audio input jack

With the cables supplied with the tun
er. you can connect the tuner output
Jacks to your monitor's inputs. That's all
there 1s to 1t

You may. however, have a problem
mating connectors. For example, you
may have an antenna that uses 300-ohm
twin-lead wire that cannot be directly
connected to the Taxan F-61 antenna
Jack. No adapters are provided or even
mentioned in the tuner's simple docu-
mentation. Fortunately, you can get all
kinds of inexpensive plug adapters at lo-
cal electronics stores, like Radio Shack.

Also. the tuner does not come with its
own whip or rabbit-ears antenna. No
doubt the 75-ohm antenna connector
was intended to force you to provide a
decent antenna so that you'd have a
good picture with the least external in-
terference. | would prefer to have rhe
convenience option, however, of a built
in whip or external rabbit ears.

Another problem you may run into
concerns sound. Though your monitor
may have a composite video input, it

(Continued on page 90)

Input and output jacks and
antenna input are on the back.
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“HOW I MADE $15,000

FOR COLLEGE

BY WDHI(IHG WEEKENDS.”

When my friends and | ?radu-

ated from high school, we all took
part-time jobs to pay for college.

Most ended up in car washes,
hamburger joints, or driving cabs.
They're putting in long hours for
little pay.

Not me. My job takes just two
days a month and two weeks a year.
Yet, I'm earning $15,000 for college.

Because | Jomed my local Army
National Guard.

They're the people who help
our state during emergencies—
like hurricanes, tornadoes and
floods. They're also an 1mpor
tant part of our country’s
military defense.

So, since I'm help-
ing them do such an
important job, they're

helping me make it through school.

I'm gettin e%ular paycheck
every month. e Six years
I'm w1th the Guard, that'l add up to
over S11,000.

On top of that, the Guard is
goon g me $4,000 to pay for tuition,

ks and lab fees.

Plus, if I take out a federal
student loan the Guard will help
pay it off for me at the rate of
$1,500 a year plus interest for up
to six years.

And all I did was spend a few
months in training, then serve one
weekend a month and two weeks
a year.

The way I figure it is this-while
I'm guarding my country, my coun-
try is guarding my college education.

And that's a heck of a better deal
than any car wash will give you.

THE ARMY NATIONAL GUARD
CAN HELP PUT YOU THROUGH
COLLEGE, TOO. JUST CONTACT
YOUR LOCAL RECRUITER

FOR FULL DETAILS.OR CALL
TOLL-FREE 800- 638-7600*

*In Hawaii: 737-5255; Puerto Rico: 721-1550; Guam: 177-9957; Virgin
Islands (St. Croix): 773-6438; New Jersey: 800-152-5794. In Alaska consult

your local phone direccry. ALCPED 124N1

The Guardis
America at its best.
ARMY [

NATIONAL
GUARD

Circke No. 15 on Free Information Card




SOFTWARE REVIEWS

CAD PLAN|

| Professional-quality
computer-aided
design system

BY ROBIN WEBSTER

NLIKE a writer, who can mis-
l I spell or mistype words and then
correct the manuscript with a
few simple keystrokes on a word proces-
sor, when a draftsman makes a mistake,
he must start a drawing all over again.
But now computer-aided design
(CAD) systems are liberating the drafts-
man from thou-shalt-not-make-an error
tyranny. CAD also offers speed and an
array of new tools. You can draw a blue-
print of a high-rise office building, for
| example, and later rearrange the floor
plan or wiring diagrams by moving lines
and objects around. With such a system,
engineering designs can be cloned and
tinkered with whenever the need arises.
Now, with the Personal CAD Systems’
Cadplan, some of the power of big CAD
systems is within reach of personal com-
puter users, hobbyists and designers.

The Cadplan system is a graphics
package that can be used to draw, edit
and print two-dimensional designs. In
addition to its drawing facilities, Cad-
| plan features a ‘“‘database extraction,”
which can be used to keep track of how
many times a particular item is used in a
design, its total cost, and the vendor’s
name.

Cadplan’s Structure

Cadplan operates on an IBM PC and
requires 320K of RAM, two 320K flop-
py disk drives, a color/graphics adapter
board, and at least one serial port for an
input device such as a mouse or a digitiz-
er pad/tablet. If you use an IBM system
with more RAM or an attached hard
disk, Cadplan will operate significantly
faster. (Cadplan cannot be used in con-
junction with RAM disk systems or
DCS 2.0 spooling/buffering. Also, the
main Cadplan disk uses a copy protec-
tion scheme so you cannot make backup
copies unless you connect a “‘security de-
vice,” which is supplied.

I used Cadplan on a 320K IBM PC
with two floppy drives, although I did
manage to check its performance on an
XT. I had a three-button optical mouse
(Mouse Systems M2) for the input
device.

After booting Cadplan, the user is pre-

“PHOTO BY STEVE BORNS

sented with an initial screen that lists the
types of input and output devices sup-
ported by the product. At the bottom of
the screen is a one-line message that con-
firms the amount of RAM memory in-
stalled and indicates the number of
“database layers” supported. A 320K
system can support up to 10layers, and a
640K system can support up to 63 layers.

The database layer is a key Cadplan
concept. If you're drawing the wall of a
house and want to show how the electri-
cal wiring and the plumbing should be
routed, you draw the wall on Layer 1
(where all lines are solid and green), the
wiring on Layer 2 (solid red lines), and
the plumbing on Layer 3 (solid yellow
lines).

The user *‘descends” or *ascends”
through these transparent database lay-
ers via a main menu option called LAYer.
As | said, the number of layers you can
use is related to the amount of RAM
memory you have.

The user moves around the surface of
each database layer (in the H and Y di-
rections) by moving the mouse-con-
trolled cursor, by entering specific coor-
dinates through the keyboard, or with
the PAN command, which I'll describe
later. Current cursor coordinates con-
stantly appear along the bottom of the
display.

The virtual layers provide 60,000 co-
ordinate points (from top to bottom and
from side to side), but the exact drawing
dimensions available will depend on the
measuring scale that you preselect—a
foot and inch scale allows 60,000" in ei-
ther direction; a millimeter scale permits
about 60”; and a special units scale sim-
ply allows 60,000 user-definable points.

Once you have ghosen the scale you
wish to work with, objects will only be
accurate to the minimum unit of mea-

8130041090
Requirements: lBM PC with aaox
RAM; two 320K flop-
py drives; ::wrl
graphics adapter
boardt . i
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Mouse-driven menuis on the right side of screen.
Drawings can be layered to show components.

surement (1" in the case of feet and inch
es or | mm in the case of millimeters)
Make sure you know the dimensions of
the smallest object you intend to draw
before selecting a scale—Cadplan will
not allow you to include anything mea-
suring less than your minimum scale set-
ting. Also, you will not be able to posi-
tion lines or objects as close together as
you might wish

To begin work, the user must select
one of 18 main menu commands, which
are arranged vertically along the right-
hand edge of the display. When the
crosshair (+) cursor i1s placed over the
menu options, the cursor changes into a
red box-shaped outline that can only fit
over one command at a time

Commands are invoked by placing the
cursor over them and then pressing the
left-most button on the mouse (button
1). In many cases, main menu com-
mands have submenus from which more
specific actions can be selected

A good example of this submenu ap-
proach is the DRAW command at the top
right of the display. By selecting DRAW,
the user 1s presented with options that al-
low lines, shapes, and text to be drawn
The sTRAight line option is used to cre-
ate horizontal or vertical lines, or those

at a 45 degree angle. The ANGI.e option,
on the other hand, allows straight lines
to be drawn in any direction

Todraw a line, you place the cursor at
the siarting point, press button I, then
move the cursor to where the line should
end. As you move it, the cursor is linked
to the beginning by a shimmering dotted
line. You tell Cadplan that you want to
confirm the line by pressing button
again. The shimmering line then be-
comes sold.

Although you have now drawn a solid
line, the dotted ghost line continues to
follow the cursor wherever you move it
This i useful if you want to draw a rect
angle very quickly since you don’t have
to define each of the four sides as sepa-
rate lines. Give Cadplan the four corner
points, or vertices, and it will join them

To unlock the cursor from the ghost
line and move on to another part of the
drawing, you press the second mouse
button (bution 2). If you make an error
in placing a vertex, you simply press but
ton 2 and the current unconfirmed line
disappears
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