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GO FOR THE BEST,
REGARDLESS OF COST

EVEN IF IT'S CHEAPER.

B '.'.fﬂ_“.@_ﬁ

THE LEADING EDGE"
PERSONAL COMPUTER

THE IBM°®
PERSONAL COMPUTER

Display Hi-res monochrome display Monochrome display—$275
standard Monochrome controller—$250.
Memory 256K Standard - 256K S@ald
Speed 716 MHz and 4.77 MHz Standard ~ 4.77 MHz Only
Expandability Expandable to 640K Expandable to 640K
No additional boards Must add two boards
Disk Drives 2—360KB Drives Standard One Drive Standard

Additional Drive—$425.

Battery Backed
Clock/Calendar Standard Not available from IBM
Ports Both Parallel and Serial Standard Serial—$100.

Expansion Slots

7 slots Standard of which 4 remain

open after expansion to 640K

5 slots Standard of
which none remain open
after expansion to 640K

Wurrani; One Full Year parts and labor 90 Days parts and labor
Support Lifetime no charge toll-free hotline  None on hardware. Software
Standard. The best in the industry  optional at $40 per call.
Service Nationwide Service Centers Nationwide Service Centers
Price $1,995 Complete $3,110 (Configured as basic
Leading Edge PC) |
*asof 10-4-84 LEADING EDGE PC: THE GREAT UNKNOWN

LEADING EDGE PRODUCTS. INC
LEADING EDGE PC AND SYSTEMS DIVISION, 225 TURNPIKE STREET. CANTON. MA 02021. 800-343-6833 (617} 828-8150
FORTUNE DIVISION, 225 TURNPIKE STREET. CANTON. MA 02021 800-354-0554.(617) 828-8150

IBM 1s a registered trademark of International Business Machines Corporation
Leading Edge is a trademark of Leading Edge Products, Inc.
Circle No. 20 on Free Information Card

WWW. aaerncaatadiohigstary. com
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For as long as anyone can remember, the
world has trusted Kodak film to capture its
memories. Now the world can trust legend-
ary Kodak quality to capture its computer
data.

Introducing Kodak diskettes. And the
beginning of a new legend.

We know you expect nothing less than
extraordinary performance from a Kodak
product. We didn’t disappoint you.

These remarkable new diskettes
are so thoroughly tested, they're cer-
tified error-free.

Every Kodak diskette has
a highly burnished head
surface for optimum
read-write accuracy.
And every standard
diskette is made to

©® Eastinan Kodak Company, 1984 Bt

wrd = L
ISR RN

| Diskattes

withstand 44 million passes before significant
wear OCCurs.

With accuracy and durability like that, we
can offer this no-questions-asked replace-
ment policy:

This KODAK Diskette will be free from man-
ufacturing defects, or we will replace it.

Kodak diskettes for home and business PC
use are available in standard 8- and 5%-inch
formats, high-density 5%-inch diskettes, and
3L5-inch micro diskettes in our
HD 600 Series.

New Kodzk diskettes. Be-
cause the only thing that can
follow a legend is another
legend.

Kodak
Diskettes

1 L4 ’?_ﬁ
—- | KODAK. “*
The name says it all.

.
.
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SETH R. ALPERT

EDITORIAL

b kA‘ - v.‘ = .‘\‘i'_ —

0 you sufter from the little rec-
ognmized wlment of computer
addiction?

It usually starts in a completely innoc-
uous way. Perhaps vou were lured by a
flirtation with word processing. Soon
you found yourself typing most of your
own memos and letters. And you no
longer kept those documents in paper
files.

The next step down the path toward
real addiction began when you got in-
volved with a second muajor applica-
tion—electronic spreadsheets, for exam-
ple. A common symptom at this stage is
a feeling of well-being that pervades you
when you turn on your machine in the

morning. You fect like the master of

your own projections, with the power to
sort everything out.

Around this time your friends begin to
worry about you. They notice that all
your phone conversations are punctuat-
cd by the clatter of a keyboard in the
background and you have become limit-
ed to responses like “uh-huh.”

Inits tertiary phase, the addiction can
lead to a third major application, like a
database manager. Often at this time a
hard disk enters the picture. If you are at
this point, you may as well admit it to
vourself: You are a full-fledged comput-
er junkie.

Other symptoms to watch for: an in-
ability to ralk to anyone until your sys-
tem has been booted in the morning; de-
creased ability to communicate verbally;
skipping lunch so vou can stay glued to
vour screen; counting floppy disks in-
stead of sheep to put yoursclf to slecp at
night.

Fortunately, it is a socially acceptable

N

addiction, one with many positive as-
pects. Weare all aware of how it can help
mcrease productivity and improve deci-
sion making.

But there is a dark side as well: the
pain of withdrawal. And because com-
puters are complex electrical and me-
chanical devices that break, you can find
vourself involuntarily going cold turkey.
I have experienced it mysclf. It lcaves
vou feeling dazed, lost, and aimless. Sud-
denly you realize the extent 10 which
your computer has become a part of the
way you work. because you now find it
really hard to work at all.

Of course, you should do what you
can to avoid the shock of withdrawal.
Techniques include making frequent
backups, buying a service contract, and
having access to a backup machine if
yours fails. But inevitably, there will
come a time when all such measures fail
10 protect you.

Therefore, as a public service o the
computer junkies among our readers, I
offer two simple suggestions for control-
ling computer addiction and being able
to go on coping even il your system
crashes. 1. Force yoursell to work at
vour desk for 30 minutes each day with
your system powered down. Take phone
calls. dictate or hand write letters and
memos, read. Whatever you do, don't
turn on your computer. 2. Practice mak-
ing decisions without access to a spread-
sheet or database. 1t will be hard at first,
but persist. One non-computer based de-
ciston per week should keep you in
shupe.

It won't be easy, but vou will be glad
vou followed my suggestions if your sys-
tem ever goes down.

WWW.- amneraaanadiehietary com
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¥

Photo Credit

In the article “Video Processing™ in
our November issue, COMPUTERS &
ELECTRONICS used a photograph of Al-
bert Einstein by the noted photographer
Phillipe Halsman. That photograph is
copyrighted by the Halsman estate.
CoMPUTERS & ELECTRONICS regrets
that no credit or copyright notice ac-
companied the photograph.

Squeezed Data, Lightly Scrambled

Michael McCarthy’s article on “*Data
Compression Techniques™ in your De-
cember issue contains an erroneous
statement in describing what happens to
the unsqueezer after some of the data
bits have been damaged: “The decoder is
now hopelessly desynchronized with re-
spect to the original input. It will, in fact,
expand the remainder of the bit stream
to gibberish.” The author apparently
never tried to verify that claim.

Actually, the decoder remains desyn-
chronized as it outputs the next 3 to 10
bytes. After that, chances are very good
that it will hit the beginning of a valid
code by accident. This is inherent in the
very nature of Huffman coding, because
I- and 2-bit sequences predominate.

I have verified the self-healing attri-
bute of the decoder by squeezing
SQ.DOC, modifying some of the bits us-
ing a byte patching utility, and un-
squeezing the results. After 29 of the
14,000 bytes of the squeezed file were
modified, only 8 of the 545 lines of the
document were scrambled.

—Jok SMITH
Golden, CO

Author McCarthy replies: “The read-
er’s observations are interesting and cor-
rect. Evidently. just as programs and de-
signs for programs can have bugs. so can
articles about them!™

Toward a Straighter Record

I would like to set the record straight
about Forrest M. Mims’s article **Setting
the Record Straight™ in your January
issue.

It is absolutely true that I had nothing
to do with the product design of the Al-
tair 8800—in fact, at the time, I thought
it would never work. It is regretful that
one sentence in Fire in the Valley would
seem to indicate that my participation
was at this level. It seems that history is
not a perfect science.

For the past 10 years I have been on a

virtual crusade to tell people that Ed
Roberts is the Father of Personal Com-
puting. Of all the people I have known or
worked with in this industry, he is the
greatest.

However, ‘“developing™ the Altair
was much more complicated than de-
signing the actual product. To develop
the Altair we had to create a mystique
about what it actually was, find a market
for it, and create marketing channels.
Along the way, we held the first personal
computer convention, started the first
retail computer stores. and published
some of the first personal computer pub-
lications. In developing the Altair, we
started an industry.

It was in these nontechnical areas that
I was very much involved in the Altair's
development. While Mr. Mims might
not consider this important, I dare say it
was much more significant than his au-
thoring of the Altair 8800 operations
manual—which, as I recall, was virtual-
ly unreadable.

—DaAvID BUNNELL
PC World Communications, Inc.
San Francisco, CA

Forrest Mims vreplies: *“I'm glad to
know David Bunnell shares my opinion
about Ed Roberts’s historic role in per-
sonal computing. As for the Altair man-
ual, it was about 8080 assembly lan-
guage. Since David found it unreadable,
I suppose that explains why Ed asked me
to write it. Anyway. thanks for the oppor-
tunity to respond 1o David’s letter. [ think
we're on the same wavelength.™

A Great Sidekick

I read Michael Guttman's review of
Sidekick in the January issue with great
interest because I find it to be one of the
best values available today. I wanted to
point out, though, that he apparently
missed one of the Calculator’s strongest
points: its ability to program the dis-
played value into any keyboard key. This
“memory” value may then be used any-
where, including within the Calculator.
The version I received (1.11) uses 60,816
(59.4K) bytes of memory for the full ver-
sion, which is less than the author’s re-
ported 73K.

[ agree with his assessment that there
are some minor details that make Side-
kick less than perfect. These, for me, in-
clude: (1) the Dialer does not use the
PGUP. PGDN, HOME, and END keys; (2)
the calendar does not display the current

time; (3) the CTRL-ALT combination
used by the Compaq for hidden screen
and key-click functions run into each
other; (4) the ENTER key in Notepad
“Overwrite mode™ is carriage return
only (no line feed); (5) the cursor is al-
ways on when exiting Sidekick although
many programs may use other charac-
ters for the cursor or change the cursor
size to indicate the current mode.
Overall, the program is useful, com-
plete, inexpensive, and highly recom-
mended. (Incidentally, I purchased the
Desk Organizer demonstration disk
from Warner Software and was dis-
mayed by its slowness, constant disk ac-
cess and ability to regularly lock up the
computer.)
—JOHN G. RUFF
Wayzata, MN

Mail-Order Interest

The “Guest Column™ on buying by
mail in the January issue was a good
guide to the inconveniences and aggra-
vations of the mail-order business. There
is some indication that when interest
rates were inordinately high, dealers de-
layed shipments in order to use their cus-
tomers’ money to make more profit.
This practice could be reduced if mone-
tary penalties were required on the seller
when there are long delays.

Mail-order houses should be made to
pay a high rate of interest from date of
order to date of delivery if it is more than
a reasonable time and the purchaser has
not been notified of the reason for the de-
lay. I suggest that anyone who has had
problems in this regard should write to
his Congressman suggesting that laws be
enacted to charge the interest.

—HARRY G. FEINSTEIN
New Haven, CT

Getting the Byte Right
In *Micro Data Managers Get Main-
frame Power™ (October). the author
states that, “If all records [in a file] are
100 bytes long, then a simple computa-
tion shows that the 215th record begins
at byte 2151." Unfortunately, I'm afraid
he is “off-by-one-bug” and has also
slipped a decimal place. Consider where
the firs: record starts: at byte number 1,
not 100 + L In fact, the Ath record will
startat (K — 1) X 100 + 1, so the 215th
record will start at (215 — 1) X 100 + 1

= 21401.

—RICHARD B. DAEHLER-WILKING
Summerville, SC

WAAAAL g aricanreadiohiestar, cam

Computers & Electronics



www.americanradiohistory.com

A NEW'

IS BORN

Out of Radio Shack’s Famed Model 100 Evolves
the Advanced Technology Tandy 200

Our rew Advanced Technology
Tandy 200 portatie computer does
what no other computer could.

it takes our amazing Model 100
one step further.

Get Much More Power

A new 40-
character by
16-line flip-up

screen gives

the Tandy 200 imoroved text and
graphics. The 24K memory (ex-
pandable to 72K) is great for data

AND AFFORDASLE FOO

storage and other big jobs, and the
built-in Multiplan software ma<es
the Tandy 200 3 portable spread-
sheet analysis -00l.

Five other “instant-on” programs

- include an improved version of the

Modei 100 word processor, a fele-
communications program, a per-
sona! calendar and a telephone and
appointment file. You can even
write your own programs in BASIC.
And the Tandy 200's tone-diafing
feature iets you use long-distence
phone services.

See.it Today

Get a hards-on demonstration of
the Tandy 220 (26-3860, $999) at
any Rzdio Shack Computer Center
or part cipating Radio Shack store
or dealer.

. ®
) e E
= L ' — 4

The Technology Store’
A DIVISION OF TANDY CORPORATION

Prices apply at Ragio Shack Computer Centers
and at participat ng stores and dealers.
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LES SOLOMON ON

COMPUTER HARDWARE

NONKEYBOARD INPUTS

s I observe the increasing num-
A bers of touch screens, light pens

and graphics tablets and witness
the ubiquitous mouse, I wonder whether
the keyboard in a computer system will
soon be just another peripheral, relegat-
ed to entering alphanumeric data only,
that plays almost no role in the operation
of the computer.

Why this great interest in nonkey-
board input devices?

I believe it came about because the
keyboard has become an item of fear for
many computer neophytes. They
“know” that if they depress the “wrong”
key on the keyboard, the computer will
either damage itself (for which they will
be blamed), or it will cause extensive
damage to expensive things connected to
the computer (for which they will also be
blamed). So they tend to shy away from
keyboards.

Keep in mind that all the computer in-
put devices mentioned above and their
associated software require nothing
more than that the user be able to read
and write and have some idea of what he
or she wants to do.

In an office, these input devices can re-
duce operational costs and improve reli-
ability because even relatively untrained
people can be rapidly taught to use al-
most any software in almost any comput-
ing system—with almost no errors.

With the introduction of readily avail-
able icon software (the reason for the

popularity of the Apple Macintosh), it
appears that we have finally arrived at
the point where “one picture is worth
1000 (or is it 1024) words.” In educa-
tion, icons will allow a computer to be
used as a training aid even before a child
learns to read. Since icons can be de-
signed to transcend language barriers,
“computerese as a second language” will
be made much easier.

Nonkeyboard computer entry is rela-
tively common today. For example, real-
izing that most people have little com-
puter know-how, planners have put
touch-screen input computers in shop-
ping and exhibition malls to make it sim-
ple to find a particular store or in larger
stores to help customers locate an item.

All the user has to do is touch the
screen at the box that describes what he
or she wants. The computer senses the
fingertip position, and the software does
the rest.

As simple as this information retrieval
appears, the computer and the associat-
ed software that reads the touch screen
and supplies the request data can be
quite complex.

What of the Future?

Special input devices are being devel-
oped to aid the handicapped, using eye
or limb muscle voltages like joystick in-
puts for a computer.

There are also data collection services
(like inventory control) that require no

more than a bar code or optical charac-
ter recognition reader. Or, what about
using a light pen in conjunction with a
detailed menu? Neither of these inputs
requires any knowledge of programming
Oor computerese.

Voice recognition has come a long
way since the Speechlab. As “sound rec-
ognition,” this technique is ideal for
nonkeyboard computer entry for the
nonverbal handicapped. A repeatable
sound can be used to perform a pro-
grammed action. As ‘‘voice recogni-
tion,” it allows data entry via the spoken
word. Interestingly, if only one person
vocally “trains” the computer, the sys-
tem will respond only to that one per-
son’s voice. This quirk of “training"
also ensures a form of protection against
illegal verbal entry.

The military has devised a computer-
operated, nonkeyboard, nonmanual,
data-entry system called “heads up.”
Depending on what it perceives of the at-
titude of a subject’s head and eyes, the
machine responds with particular ac-
tions. Although a subject must still wear
a special helmet with integrated sensors,
future systems may overcome this need.

The way things are going, the next
major breakthrough in semiconductor
technology may well be something that
can be called an “organic chip,” a spe-
cialized circuit that may allow direct
communication between the brain of the
user and the computer itself!

Does this mean that signals from the
head will be picked up and used as com-
puter inputs, or, will surgery be used to
implant a miniconnector in the skull for
use as an I/0 port? Don’t get excited
about the last part of that question, I was
just thinking aloud. . . . o

Personal Note. This is the last of a se-
ries of columns and articles that | began
22 years ago in the pages of this maga-
zine's predecessor—~Popular Electron-
ics. By the time you read this, | will be
retired.

For those readers who went through
all or part of this period with me, the
memories of the exciting electronics we
shared will always have a warm spot in
the heart.

| want to thank all the authors, PR
people, voices on the phone, and peo-
ple | met at the various shows that came
into my life and made it worthwhile. | will
miss you.

Shalom.

ILLUSTRATION BY YVONNE BUCHANAN

WWAWL akhedieaniadiahiestary com

Computers & Electronics
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A review of the IBM Personal Computer Family. Vol. 2, No. 1

GRAPHICALLY SPEAKING

E Pluribus Unum. IBM Personal
Computer graphics hardware covers a
lot of territory, from graphics cards
and monitors to printers and plotters.
Color monitors alone are available in

four models that can satisfy varying

levels of color graphics requirements,
from home or office to the laboratory.
Two of the most recent. for exam-

ple—the IBM PC Enhanced Color

Display and the 1BM PC Professional
Graphics Display — offer advanced
business and technical graphics ca-
pabilities. The IBM PC Enhanced
Graphics Adapter can also be used to

IBM Personal Compuler
Enhanced Color Display

A

extend some of those capabilities to |

the IBM PC Monochrome Display and
the IBM PC Color Display.
This growing array of hardware

products is unified by a strong IBM |

Personal Computer graphics software
development strategy, one that can
dramatically improve your program-
ming efficiency and broaden the ap-
plication potential of your graphics
programs.

Independence. Graphicssoftware
has traditionally been written for a
specific graphics device and couldn’t
be run on a second device without
complex and time-consuming re-
programming. By using the 1BM
Personal Computer Graphics De-
velopment Toolkit, however, you can
now develop software that is com-
patible with all existing IBM PC
graphics hardware products.

This is possible because the |
Toolkit contains a constant inter- |

face— the Virtual Device Interface—
to which all applications can be writ-
ten. The result is device-independent
software.

The Graphics Development Tool-
kit allows you to program bit-map

IBM Personal Compuler
Graphics Development Toolkit

WV akrerieaniadiahistarn. com.

|

graphics to a 32k x 32K addressable
point window and to combine graphics
and text capability on a variety of
graphics devices. The device drivers
necessary for information exchange
with existing IBM PC graphics devices
are included in the Toolkit, as are a
driver for the 1BM PCjr Video Sub-
system and language interfaces for the
IBM BASIC, FORTRAN, C, and Pas-
cal compilers and for the IBM Macro
Assembler.

The right 100ls. Several products
from the IBM PC Engineering/Scien-
tific Series also play an important
part in the IBM PC graphics pro-
gramming strategy. All of them incor-
porate the Virtual Device Interface
discussed above.

The 1BM Personal Computer
Graphical Kernel System—which is
consistent with Draft 1SO and ANSI
GKS Standards—gives you a common
high-level graphics language that can
help further simplify your program-
ming tasks. It also helps increase the
portability of applications between
computer systems.

In addition. the 1BM Personal
Computer Plotting System provides a

IBM Personal Computer
Professional Graphies Display
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subroutine library of functions that
help make it easy to produce a wide
variety of charts and graphs. There’s
also a Metafile Interpreter available to
facilitate retrieving and manipulating
graphics images.

This range of 1BM graphics pro-
gramming tools is designed to help
speed and simplify nearly every as-
pect of your graphics programming
work. They can substantially reduce
the time and tedium involved in pro-
gram development. and the device in-
dependence they provide can help
increase the flexibility of your
finished programs. Device indepen-
dence also helps extend the life—and
marketability— of your programs. be-
cause applications developed with the
Virtual Device Interface can interface
with future generations of graphics
devices.

Lock and key. Troubled by people
who try to peer without permission at
sensitive business or personal data
stored in your IBM Personal Com-
puter? You can go a long way toward
locking it up with the 1BM Personal
Computer kevlock Option.

Fifteen minutes and a screw-
driver are all you need to install the
Keylock Option on your IBM Personal
Computer. IBM Personal Computer
Expansion Unit. IBM Personal Com-
puter XT. IBM Personal Computer

XT/370. or IBM 3270 Personal
Computer.

Once your system unit is outfit-
ted with the Keylock Option and
locked. it will be difficult for someone
without the proper key to access the
hardfile and all the valuable software
it contains. Also. other users in a net-
work won't easily be able to access or
tamper with data stored on your sys-
tem. In fact. when the keylock Option
is installed, the system unit can be
powered up only with the key and
can't be powered up through the CRT
plug port.

And with the Keylock Option

locked in place, the system unit cover
can't be removed—short of forcible
entry— by just anyone whomight want
to browse around inside your |IBM PC
during off hours.
Small packages. If you need more
memory but don't have a full-size slot
available in your system unit. the IBM
Personal Computer 250kB Memory
Expansion Option may be the answer:
It offers 250K B of additional memory
on a short card (5 inches rather than
11 inches) with a comparably diminu-
tive price.

That makes it ideal for adding

memory to the 1BM Portable PC.
This Memory Expansion Option is
also a compact way to beef up your
IBM Personal Computer or 1BM Per-
sonal Computer XT (which has two
slots for short cards).
Talkies. The combination of film and
sound revolutionized the movies.
Speech capability may soon spell an
equally big change for computers.
The IBM PCjr Speech Attachment isa
step in that direction.

WWW._aknenieaniadiahistary com

It’s a side-attached option for the
PCjr that permits speech and sound
under control of software such as IBM
Writing to Read.* The Speech Attach-
ment contains 196 words and sounds
in its ROM. Cartridges manufactured
with prerecorded speech can be used
under program control. And with the
purchase of a microphone and the
proper software. you can even record
your own speech data on an IBM PCjr
diskette.

So far. at least. the last word is
ours.

*Developed by Dr. John Henry Martin.

WHAT'S THE PROGRAM?

Retreieval. W hether you work with
pen and paper or the latest word pro-
cessing software. writing documents
is only half the battle. Try finding
them again a month later.

We don't claim to have discovered
a better system for paper filing. But a
new software package from IBM—
Office Correspondence Retrieval Sys-
tem (OCRS)—does promise to make
life a lot easier for those who store
written work on a fixed disk or who
have a library of documents stored on
diskettes.

OCRS can help in two ways.
First. it makes document abstracts
and stores them in a summary file for
future reference. OCRS automatically
searches out keyword information
such as date. subject, sender. or any
other significant word. You can also
add keywords other than those actu-
ally contained in the document.

Second. and most important.
simple English language queries will
prompt OCRS to locate the original
document. A document search re-
quest can be entered as individual
words or complete sentences. You
don’t need to learn a special query
language.

OCRS can abstract and retrieve
any type of file containing ASCII text
such as letters. charts. and computer
programs. It can also directly ab-
stract documents written with [3M

Help protect your software and hard-
ware with the IBM Personal Com-
puter Keylock Option
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1BV PCyr Speech Allachiment

Writing Assistant, 1BM PCWriter, and
WordStar® and documents using the
1BM Revisable Form ‘Text Document
Content Architecture {(RFTDCA).
Documents can be converted to
RITDCA data format by I1BM Dis-
playWrite | and 2 and PCWaiter.

With OCRS, missing reports may

be a thing of the past.
Ivolution. Like their human language
counterparts, computer languages
and operating systems change and
evolve. Occasionally. an entirely new
dialect crops up, such as the [BM Per-
sonal Computer NENIX® Operating
System.

1BM Personal Computer \ENTX
is derived from the UNIX® Time
Sharing Svslem. Several enhance-
ments designed specifically for the
[BM Personal Computer AT al-
low you to take Tull advantage of
its power: 1BM Personal Com-
puter XENIX supports both
single-user and multi-user
configurations. It also en-
ables you to run several
programs al the same
time— you can. lor exam-
ple. compile @ prograni in the
background while you edit one in
the foreground.

There ave two additional pack-
ages available to be used with the 1BM
Personal Computer N\ENIX operating
svstem thal deserve special mention.
First. the IBM Personal Computer
XENIN Software Development Sys-
tem gives you tools to generate code
suitable for cither XENIN or 1BM
Disk Operating System (DOS) operat-

W

ing environments. Second,
there’s an IBM Personal
Computer NENIN "Text For-
natting System that can help
simplify the production of techni-
cal reports. memoranda, formal
papers, and documentation—it’s
especially useful for publications
that require technical or scientific
formats.
IBM DOS has been updated
twice recently. DOS 3.0 pro-
vides all the functions con-
tained in DOS 2.1 plus
enhancements to support the
<V IBM Personal Computer AT.
£ DOS 3.1 incorporates further
enhancements that support the
IBM Personal Computer Network.

There are also new versions of
the 1BM BASIC Interpreter and of the
IBM Macro Assernbler. BASIC 3.0
contains several noteworthy new func-
tions that provide access to user-
instatled device diivers. They are:
SHELL. 10CTL and 10CTL%.
ERDEV and ERDEVS, and EN-
VIRON and ENVIRONS.

The recent 2.0 version of the
1BM Macro Assembler supports both
the 8088 and 80286 processors and
the 8087 and 80287 Math Co-pro-
cessors. Other additions include a new

more powerful Linker, a
Library
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Office Correspondence Relrieval Nys-
lem Software from I1BM

Vanager, and a Structured Assembler
Language Preprocessor. And you can
use the IBM Professional Debug Facil-
ity to put the finishing touches on your
assembler language programs.

WWWakretrieaniadiahietary com

see your authorized IBM Per-
sonal Computer dealer or IBM Prod-
uct Center about an economical
trade-up from your 3.0 version of
IBM DOS to version 3.1 or from
Macro Assembler version 1.0 to 2.0).

WordStar is a registered trademark of
MicroPro. XENI\ is a registered trademark of
Microsoft Corporation. UNIX is a registered
trademark of AT& T’ Bell Laboratories.

BUDDING USER GROUPS

Getting started. Ever considered
forming a group to exchange ideas
about using your IBM Personal Com-
puter: but never got around to sorting
oul all the start-up details? Or, once
pust that first stage. does your group
find it difficult to come up with new
information. presentation materials.
and connections with other groups?

. Help is al hand.

[ Because of the growing inter-
est in PC user groups all across
the country. IBM has expanded
its efforts to encourage new groups

and to support existing ones.
There’s no charge for this as-
sistance. and all groups—whether
they have 10 or [,000 members—are
eligible for the same basic level of
support.

For starters, the IBM User
Group Support department will pro-
vide a package that introduces you to
some of the hasics of organizing a
club. It includes a sammple constitution
and bylaws, suggestions for officers’
titles and duties. and a list of other
groups already in the program.
Staving started. Once the initial
burst of enthusiasm is past. a PC user
group needs more than a common in-
terest to maintain its membership—it
needs some focus for that interest.
1BM can provide information and ma-
terials to help keep your group going.

Perhaps the most impressive
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form of support is a monthly newslet-
ter on diskette, complete with color
and sound. It includes reviews of new
products, editorial commentary, and
technical tips. The newsletter also
carries reprints of the best articles
from participating group newsletters,
so you can follow the activities of other
user groups around the country.

Other sources of useful informa-
tion are the PC User Group Phone
Line and PC User Group Bulletin
Board System. You can use the
phone line to get answers to ques-
tions about the organization and
functions of a user group and to
find out about other groups in
your area.

The bulletin board,
which can be accessed
through your IBM Personal
Computer. carries new pro-
duction information from
the day of announcement.

It also provides a means of
communicating with other
PC clubs. *

Finally. to provide top-
ics of interest for your regu-
larly scheduled meetings, 1BM
will send timely presentation and
demonstration materials. Better still,
group officers can use the phone line
to request guest speakers from 1BM
for special meetings. *

For more information about par-
ticipating in the IBM User Group Sup-
port program. please write to: 1BM
User Group Support, IBM Corpora-
tion 2900, P.O. Box 3022, Boca Raton.
FL 33432.

“The availability and frequency of guest
speakers depend on the size of the group,
its location, and meeting night.

St

HARDCOPY

Hidden talent. Think of the many en-
tertaining and useful programming
ideas that must exist out there but
never find their way to market.

The IBM Directory of Personally
Developed Software gives you direct
access to some of that hidden talent.
It’s a catalog of new programs devel-
oped by individuals for the IBM Per-
sonal Computer Family.

The best news is the prices.
Programs listed in the Direc-
tory sell for as little as $14.95.
They cover a wide range of inter-
ests, from entertainment and

education to personal produc- 7

tivity and business applications.

The Directory of Personally
Developed Software from IBM

Each program in the Di-
rectory has a full description
that includes system require-
ments and illustrations or color
photos of representative
screens. Programs may be or-
dered by mail or through an 800
telephone number.

To subscribe to the Direc-
tory call 800-1BM-PCSW.

!‘
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TIPS AND TECHNIQUES

Added color. Bored with the black
screen that appears on your IBM PC
Color Display when you boot up your

1~ 1 system? There are lots of other color
y Dossibilities. and the brief program
—== below shows you how to set them from
+—= DOS.
+— It will give you a display with a

black border around a rectangle 80
columns wide and 25 lines high. The
program can be used in an AUTO-
EXEC. BAT file to produce a starting
color, and DEBUG will maintain the
color you set.

All you have to do is substitute
number or letter values for the colors
you want where the ?? appear in the
following program. For the first 7,
substitute one digit (0-7) for the back-
ground color. For the second ?, sub-
stitute either a digit or a letter for the
foreground color (1-7 for regular col-
ors, 9-F for intensified colors). For ex-
ample, 28 will give you grey text on a
green background. For a complete
listing of the color codes, see the Color
Statement section of your 1BM BASIC
manual.

"To set your screen colors. do the
following from the DOS prompt:
A>debug color.com
File not found (ignore this message)
-rex
:20
-e 100 2b ct) le 50 b8 03 00 ¢d 10 b8
00 06 bY 00 00 ba
" -e 110 50 20 b7 7?7 ¢d 10 b1 02 ba 00
00 b7 00 ¢d 10 ¢b
-W
-1 writing 20 bytes

ginfiinigt

f

U4

& SURARTRY cHIS
Lildl

}}}
gt W

I

£l

}

Thereafter, you need only type
“color”” at the initial DOS prompt
after booting your system to change
the display from black and white to
your preset colors.

| For more infornation about IBM ]
Personal Computer products discussed
in this issue of Read Only, see your
authorized [BM Personal Computer
dealer or IBM Product Center. To learn
where, call 800)-447-4700. In Alaska and
Hawaii, 800-1417-0890 _]

©1984 International Business Machines Corporation

Little Tramp character licensed by Bubbles Inc.. s.a.
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'FORREST M. MIMS 1l

THE COMPUTER SCIENTIST

CREATIVE TEXT FORMATTING
WITH AN XY.PLOTTRR

Dear Readers:

This entire letter was printed by an HP7470A xy

plotter.

program in Listing 2.

lspacing.
add special features.

[a try.

Happy computing;

M.

M. Mims III

rrest

The text was entered a line at a time
‘into a TRS-80 Model 100 into which WORDPLOT

| (the program in Listing 1) was previously loaded.
The letterhead was printed by CENTERPLOT (the
Both WORDPLOT and

| ICENTERPLOT allow you to alter the height and
lw1dth of characters and to change the line

Both programs can be easily revised to

I hope you'll give them

Figure 1. A typical plotter-printed letter.

For

EGULAR readers of this column
R may recall that 1 consider the xy

plotter to be among the most
versatile of personal computer peripher-
als. Indeed, 1 believe that computer users
whose word processing requirements are
limitedd to an occasional letter should
give strong consideration to purchasing
a plotter before buying a printer.

The xp plotter can easily handle sim-
ple chores like printing briel notes, let-
ters, labels and signs. It can also be used
to make attractive letterheads, form let-
ters and even greeting cards. Of course,
the primary nonprinting application for
the xy plotter 1s the drawing of publica-
tion-quality graphics.

Those who insist that only a standard
printer—dot matrix, formed character
or otherwise—can be used for printing
should have a look ar some examples of
xy plotter printing. When I send plotter-
printed notes and letters to relatives,
friends and editors, [ aliways get results.
In fact the recipients often call to com-

ment about the appearance ol the letter

March 1985

and to ask how it was printed. In other
words, plotter-printed notes and letters
are good attention-getters.

In this column I'll describe some of

the text formatting programs [ use for
generating plotter-printed notes, letters,
posters and handouts. In a subsequent
column, I'll explain how you can create a
wide range of special graphic symbols
and even your own custom character set
using a plotter. First, let’s review some of
the factors you will want to consider
when selecting a computer—plotter com-
bination for text preparation,

Selecting a Computer-
Plotter Combination

Since xy plotters with serial and paral-
lel interfaces are now available, almost
any computer can be used to drive a plot-
ter. For example, I've had excellent re-
sults using both a Color Computer and a
PCjr as plotter drivers.

However, my favorite plotier driver is
a TRS-80 Model 100. The compact size
of this little machine, which doubles as

WAMW-aReHaaaniadkeRigtarv-ecom
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the word processor into which every in-
stallment of this column is typed, makes
the Model 100 an ideal plotter driver.

A conventional desktop computer oc-
cupies a good deal ol valuable space, and |
adding a plotter worsens the situation.
The Model 100 occupies about the same
amount of desk real estate as a sheet of
typing paper, and it can be placed very
close to the plotter. Moreover, the inter-
face connectors on the back of the Model
100 can be easily reached without crawl- |
ing under the desk or moving bulky
computer consoles and monitors.

As for xy plotters, more than a dozen
companies now make them. I happen to
own a Hewlett-Packard HP7470A, a
two-pen plotter with an RS-232 inter- |
fuce. Having used this machine exten-
sively, I can give it nothing but praise.

-
|

LISTING 1. WORDPLOT, A

'MODEL 100-HP7470 PLOTTER
PROTOCOL FOLLOWS

COM ON: OPEN “COM 48N2E" FOR
OUTPUT AS !

PRINT #1, “SC0,25,0,20;"

INPUT "CHARACTER HEIGHT (IN |
CM)";H

INPUT "“CHARACTER WIDTH (IN
CM)y™:W

INPUT “LINE SPACING (IN CM)"; LS
CLS

CH =W +(W/3):NU=17/CH

PRINT “MAXIMUM CHARACTERS | |
PER LINE: ";INT(NU)
Q—LS+H

Q=Q+LS |
INPUT “TYPE LINE AND PRESS |
ENTER:":X$

If X$="QUIT" THEN 220

L= LEN(XS):I7 L > INT(NU) THEN 240
PRINT %1,
S17:W,H;"DI0,:SP1,PA™Q, "2,
PRINT # 1, "LB"X$:CHRS(3)
BEEP:X$—"":GOTO 150 '
CLS:PRINT “QUIT. PRESS R TO '
RESTART PROGRAM.

IF INKEY$="R" THEN 80 ELSE 230
PRINT “THE LINE IS";L-INT(NU);
“CHARACTERS TOO LONG."
PRINT “PLEASE ENTER THE LINE
AGAIN.

260 GOTO 160 j

13

SIMPLE TEXT FORMATTER
~ FORAN XY PLOTTER.
| 10 CLS 1
20 PRINT “--eeoe - WORDPLOT -
30 PRINT "~ I
40 ‘COPYRIGHT 1985 BY FORREST M.
MIMS 111 |

| 9%

100
110
120
130

140
150
160
170

190

200

| 220

230
240

250
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\STATE-OF -THE-ART POCKET COMPUTERS

ALL SOLID-STATE
USES NO POWER SOURCE
ALL DECIMAL ENTRY
UP TO 23-DIGIT READOUT
UP TO 23-DECADE CALCULATING RANGE

ENTRY BUTTONS GIVE AUDIBLE CLICK

FITS IN SHIRT POCKET

WATER

RESISTANT

SHOCK AND VIBRATION RESISTANT
(WHEN NOT IN USED
ECONOMICALLY PRICED

|| FOR A DEMONSTRATION. . .

|
|
|
‘ WEIGHS AS LITTLE AS 2 OUNCES |

. SEE YOUR LOCAL ABACUS DEALER TODAY!
|

Figures 2 and 3. Centerplot is ideal for making posters and signs. (The

borders were drawn by using the plotter’s front panel controls.)

|

H than an
|
3

There is nothing more powerFul
idea whose time has come.

Victor Hugo

It's sturdy, reliable, fast and accurate.
Furthermore, it’s equipped with HPGL,
Hewlett-Packard’s powertul and popu-
lar graphics language. My only major
complaint about this machine is that its
high speed makes it noisier than some
other plotters.

In short, 1 prefer the Model 100-
HP7470A combination. The two ma-
chines can be connected to one another
by a ribbon cable equipped with stan-
dard RS-232 connectors. A null modem
adapter is required. For initial tests the

eight status switches on the back panel of’

the plotter should have these settings:
B1=0 US=1
B2=0 Y=0

Bi=1 S1=0

B4=1 S$2=0
The programs that follow are written
for the Model 100-HP7470A pair. As is
the case with most plotter software, the
following programs can be modified for
other computers, particularly those that
use Microsoft BASIC. In most cases, the
most important revision will be the
computer—plotter communications pro-
tocol that must be included in each pro-
gram. Determining the proper protocol
parameters can sonetimes be very frus-
trating, so be prepared to spend some
time with the manuals for your plotter
and computer. I've found that writing
plotter programs is much easier and a lot

more fun than figuring out communica-
tions protocols.

The programs that follow can also be
modified for other plotters, especially
those that use HPGL. However, it may
be necessary to compare the coordinate
system and instruction set of your ma-
chine with the HP7470A.

Incidentally, for more information on
this subject, see the March 1984 install-
ment of “The Computer Scientist™ in
this magazine (**Learning to Use an x-y
Plotter,” page 36). Also see “'Inexpen-
sive Plotters,” a feature I wrote tor the
same issue (page 50).

Wordplot

A simple program suitable for prepar-
ing brief plotter-printed notes and letters
is given in Listing 1. Figure 1 is a typical
note formatted and printed with the help
of Wordplot.

If you're not familiar with how an xy
plotter is programmed, several lines in
Listing | will seem rather cryptic. Those |
lines contain HPGL plotter instructions.
Once you understand them, you'll soon
see that the program is very straightfor-
ward. Here's how the key parts of the
program work:

Line 60 establishes the Model 100-
HP7470A serial communications proto-
col and designates the plotter as file # 1.
All subsequent commands to the plotter
are preceded by a PRINT #1 statement.

Line 70, the first HPGL command,
establishes the plotting scale (SC). The
first coordinate pair (0,25) 1s the x-axis
or the long side of the paper, and the sec-
ond coordinate pair (0,20) is the y-axis or
the narrow side of the paper.

Lines 80-100 allow the user to estab-
lish in centimeters virtually any combi-
nation of character dimensions and line
spacing. Lines 120-130 calculate the
maximum number of characters that can
be printed across the page (assuming 17
centimeters of printing space). Lines
140-150 add the character height (H) to
the line spacing (LS) to determine where
the plotter should move its pen before
printing the next line.

Line 160 asks the user to enter a line of
text. Line 170 allows the user to stop the
program simply by entering QUIT. Line

WWAWL ameraaakadiehietary.com

Computers & Electronics
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... IN THE INFORMATION AGE home, get the scores, plan a trip, @ FREE subscription to
WITH THE DOW J®°'!$ review a movie, choose a stock, Dowline, the magazine of
KWS/RE;R!\III. MEMBERSHIP KIT. o, check world and business Dow Jones News/Retrieval

OF KNOWLEDGE AT A PRICE
YOU CAN AFFORD.

Now you and your whole family
can experience the information
age without getting in over ycur
head.

For just $29.95, the new Dow
Jones News/Retrieval Mem-
bership Kit leads you step-by-
step into entertaining and in-
formative data bases. With five
free hours to sample and ex-
plore, you can find a fact, shop &t

news. There’s a lot more, too.
All you need to get started is
a computer and modem:

The Membership Kit is a big
value that entitles you to:

® FREE password ($75 value)

® Easy, step-by-step User’s
Guide

e FIVE FREE HOURS of un-
restricted usage to explore
the magic of this compre-
hensive service

“Toss away any preconception that
Dow Jones News/Retrieval is a stuffy, one
dimensional data base service designed
only for an elite corps of stock analysts
and Wall Street wizards. Far from it-
Dow Jones News/Retrieval also provides
entertaining movie reviews, current
weather and sports reports, converuent
electronic shopping and inexpensive
electronic mail. . .Dow Jones News/
Retrieval is informative, entertaining
and well worth the money.

-Brad Baldwin, InfoWorld Magazme

@ A special introductory offer!

Get your feet wet in the in-
formation age with the Dow
Jones News/Retrieval Member-
ship Kit. At $29.95, you’ll enjoy
the dip without getting soaked.
Available at your local computer
retailer, or call Dow Jones at:

1-800-257-5114

In New Jersey, Canada,
Hawaii and Alaska
1-609-452-1511

DOW JONES

Copynght 1984 Dow Jones and Company, Inc.
Al Rights Reserved. Dow Jones News/Retrieval®
is a registered trademark of Dow Jones and
Company. Inc.

NMarch 1985 Circie No. 7 on Free Information Card 15

WAL e raaanadieohietary. com


www.americanradiohistory.com

- Computer Scientist

|

| 180 counts the number of characters in
the line of text and compares it to the
maximum allowable number of charac-
ters. If the line of text is too long, pro-
gram control is transferred to lines
240-260. The user is then informed how
many characters must be cut and asked
to re-enter the line. Program control is
then transferred back to line 160.

Line 190 sends a string of HPGL in-
structions to the plotter. These include
character dimensions (SI), direction of
printing (DI), pen selection (SP) and pen
location (PA). Line 200 sends the line of
text to the plotter following an HPGL
label (LB) command.

Note that with but onc exception each
HPGL command sequence is terminat-
ed by a semicolon. The exception is line
200, where the label command is termi-
nated by CHR%(3). I this terminator isn™t
used, the plotter will stay locked in the
label mode and begin printing program
lines.

Line 210 beeps after the text has been
sent to the plotter. This means a second

LISTING 2. CENTERPLOT, A |
SPECIAL PURPOSE TEXT

|
|

line can be entered while the plotter is
still printing the preceding line. Line 210
also clears the text string register and re-
turns program control to line 150 to be-
gin another text entry sequence.
Though this program may seem rath-
cer primitive to experienced word proces-
sor users, it does the job for which it’s in-
tended. I've used it to prepare many of
the short notes and letters mentioned
earlier. Of course it’s possible to develop
a more conventional word processing
program for a plotter. One approach,
which I developed for a conventional
printer, could be modified for use with a
plotter. This program stores all the text
in a file that is then formatted and loaded
in ready-to-print format into a second

- _,-STOP-..

FORMATTER FOR AN XY
PLOTTER. l

10 CLS

20 PRINT -----CENTERPLOT-----"

30 PRINT ="

40 'COPYRIGHT 1985 BY FORREST M.
MIMS 111

50 KEY 1, "Y'+ CHR$(13) :KEY 2, |
“N"+CHR$ (13) 1

| | 60 "MODEL 100-HP7470 PLOTTER

‘ PROTOCOL FOLLOWS

I
|
;

70 COM ON: OPEN "COM48N2E" FOR |
OUTPUT AS | |

80 PRINT #1, "SCO0,130,0,100;PA0,53;" |

| | 90 PRINT "THIS PROGRAM CENTERS |

TEXT. ]

| | 100 PRINT“KEY F11SY (YES). KEY F2 IS

| N (NO).* 1

110 INPUT “LINEFEED (Y OR N)";L$ 1

120 IF L$="Y" THEN 130 ELSE 140

130 PRINT # 1, “CP::GOTO 110 [

140 INPUT “SELECT PEN[Y (1)OR N
(D]":NS§ |

150 INPUT “DO YOU WANT SLANTED

‘ CHARACTERS (Y OR N)":8$

160 1F S$= Y THEN 170 ELSE 180

170 PRINT #1, “SL.5;":GOTO 190 |

180 PRINT #1, “SL;" ‘
190 INPUT "CHARACTER HEIGHT (IN |
CM)™:H

200 INPUT "CHARACTER WIDTH (IN

CM)y™;W

INPUT “TYPE LINE AND PRESS

ENTER"A$
220 IF N$— Y™ THEN 230 ELSE 250
230 N=1 |

240 GOTO 260

250 N—2

260 PRINT # 1, “SP:N;"SI":W,11;"DIO, 1"

270 PRINT #1, “CP":-LEN(AS$)/2;
“O;,LB;AS,CHRS(3)

| | 280 BEEP

290 PRINT #1. “CP;SP;"

300 CLS

L| 310 PRINT AS ,

[ 320 GOTO 110 |

210

| *no” to the two leftmost function keys of

Figure 4. Printing direction can be
varied.

file. The text is then transmitted a line at
a time from the second file to the printer.

Centerplot

The program in Listing 2 centers lines
of text on a page. The characters can
have any height and width and be slant-
cd or normal. Each line of text can be
separated from the preceding line by any
specified distance.

Centerplot is a more specialized pro-
gram than Wordplot, but I use it more
often. That's because it’s ideally suited
for creating custom letterheads, notices
and posters. Figures 2 and 3, for exam-
ple, show several examples of text for-
matted by Centerplot.

Although Listing 2 is similar to List-
ing | in some ways, there are several im-
portant differences between the two.
One important difference is that Center-
plot asks for new character dimensions
and a new line spacing after each line of
text has been entered. This permits the
plotter to produce a highly customized
printout. Here's how the main parts of
the program work:

Line 50 assigns the labels “yes™ and

WWW- akherieaniadimhictary com

LISTING 3. A
DEMONSTRATION OF
PRINTING IN DIFFERENT
DIRECTIONS.

10 CLS

20 PRINT “-eeoeemmeees STOP-------eeoo- ®

30 ‘COPYRIGHT 1985 BY FORREST M.
MIMS II1

40 'MODEL 100-HP7470 PLOTTER
PROTOCOL FOLLOWS

50 COM ON: OPEN “COM:48N2E" FOR
OUTPUT AS |

60 PRINT #1, "$C0,102,0,75,SP1;"

70 PRINT #1, “DIO,;LB-STOP-"

CHR$(3)
80 PRINT #1, “Di1,1;LB-STOP-"
CHRS$(3)
90 PRINT #1, “DI1,0,LB-STOP-"
CHRS$(3)
100 PRINT #1, “DI1,-1:LB-STOP-"
CHRS$(3)
110 PRINT #1, “DIO,-1;LB-STOP-*
CHR$(3)
120 PRINT #1, "DI-1,-1;LB-STOP-"
CHRS(3)
130 PRINT #1, “Di-1,0;LB-STOP-*
CHRS(3)
140 PRINT #1, “DI-1,1,LB-STOP-"
CHRS$(3)

150 PRINT 31, “PRI11,-2;
D10,1:81.5,1.2,LBSTOP"CHR$(3)

160 PRINT #1, "SPO;™

170 END

the Model 100, which greatly speeds up
user interaction with the computer—
plotter combination.

Line 80 scales the plotter in a way dif-
ferent from the previous program. It also
instructs the pen to move (PA or Plot
Absolute) to the center of the paper.

Lines 110-200 allow the user to select
a linefeed (CP), pen (SP), slanted char-
acters (SL) and character dimensions
(SH. Line 210 then asks the user to enter
a line of text. The user-selected informa-
tion is then sent to the plotter by lines
260 and 270. Line 260 sends the selected
pen, character dimensions and character
slant. Line 270 determines the length of
the line of text and divides it by 2. It then
moves the plotter pen from its normal
position at the center of the page left-
ward from the center by half the number
of character spaces in the line of text. Fi-
nally, line 270 prints the line of text per-
fectly centered on the page.

If line 270 seems complicated, look at
it again: PRINT #I, “CP“,-LEN(A%)/2;
“O.LB";A$:CHR$(3). CP means Character
Plot. the HPGL instruction that moves
the pen the number of character space
widths and heights given in the follow-
ing pair of numbers. In this case, the first
number is -UEN(A$)/2. LEN counts the
number of characters, including spaces,
in the line of text (A%). Thercfore,
-LEN(AS)/2 tells the plotter to move the
pen toward the left margin (-) half the

{Continued on page 89)
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Hayes sets the standard
for personal computer

communications.

Smartmodem 2400.

RIMODEM 2400~

={¢)Hayes,

The new fast mover from
Hayes. The telecomputing
leader. When it comes to commu-
nications prosducts for personal
computers. were the leader! Hayes
Smartmodem 1200* set the indus-
try standards for quality, reliability
and performance.

Now our new faster Smartmodem
2400 goes even further to lower
telephone line costs and improve
user productivity. So. at twice the
speed of a 1200 bps modem, it
quickly pays for itself in any high-
volume communications operation.

Smartmodem 2400 provides a quick
link to minis and mainframes. Both
synchronous and asynchronous
transmissions are supported by an
advanced version of the well-known
Hayes "AT" command set. You can
download from the IBM mainframe
at the home office. Send data to
the mini upstairs. And guarantee
accurate transmission with infor-
mation services.

Smartcom | is a registered trademark and Smartmodem 2400 anc
*Trademark:
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With worldwide communications
in mind, Smartmodem 2400 was
designed to meet CCITT interna-
tional standards. It provides a fast,
cost-effective way to transmit data
between approved countries.

New version of Hayes
Smartcom [I® communications
software creates a complete tele-
computing system with Smart-
modem 2400. Our new Smartcom
I, Version 2.1. is available for the
IBM* PC and many popular com-
patibles. Smartcom Il makes the
most of Smartmodem'’s exceptional
features. at the same time it makes
communicating easy for you. And.
if you're currently using an earlier
version of Smartcom |l, Hayes of-
fers a $25 upgrade to Version 2.1.

So if you're looking for ways to
streamline your communications,
see your authorized Hayes dealer
right away. For a hands-on demon-
stration of Smartcom Il anc our new
Smartmodem 2400. Guaranteed to
get you moving fast!

martmodem 1200 are trademark

f their respective comy 1985 Hayes M

Circle No. 8 on Free Information Card

WAL alherieaaiadiahistanscom

mputer Pt

Hayes Microcomputer
Products, Inc., 5923 Peachtree
Industrial Blvd., Norcross, Georgia
30092. 404/441-10617.

Smartmodem 2400
¢ Direct connect ® Asynchronous
and synchronous communications
e Accommodates Hayes-compat-
ible modems of slower speeds
* Meets CCITT worldwide stan-
dards e Keyboard control of all
communications parameters ® High
speed indicator ® Voice/data
capabilities ® Call progress moni-
toring ® Two-year limited warranty
with opticnal four-year extended
warranty available

Smartcom Il

¢ Hayes Verification and XMODEM
protocols ® Emulates DEC* VT52
and VTI00/102 e Totally unat
tended operation ® Voice/data
capabilities

///;/// ot //f/////// m
% / /,W////A(’,'///// ///////////I// I/I/// //////////// //////////////%
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IBM Doings

» It is estimated that personal comput-
ers accounled for 14% of IBM’s $45 bil-
lion business last year (in other words,
about $5.4 billion). Five years ago, I nev-
er would have believed any one company
could do that much business in personal
computing!

Last year, IBM is believed to have
sold about 40,000 of its new AT systems
for about $260 million. This year, it is ex-
pected to ship about 250,000 ATs worth
$1.5 billion.

It is also believed ready to announce a
high-speed version of the AT, with a kit
offered to allow current AT owners 1o
upgrade. Since the components that
have to be changed are all plug-ins, the
change is expected to be easy and inex-
pensive. Actually some users have al-
ready found that merely changing the
system clock crystal (a plug-in part)
causes the AT to run faster.

Sales of PC, XT, and PCjr last year are
believed to have totalled about 1.8
million—about three times 1983 levels.
These sales are expected to increase sub-
stantially this year as IBM introduces
new versions of the computers.

Recent tests of the AT have shown
that its computing power is two 1o three
times faster than the X'T. However, since
it uses essentially the same display and
[/0 interfacing hardware, overall speed
is only about 25% to 50% faster. Fur-
ther, a significant number of the initial
users of ATs have reported reliability

problems. Nevertheless, sales of the AT
are reported to be very strong, and the
computers are in short supply.

IBM will shortly release a multi-user
version of the Xenix operating system
for the AT. Xenix, which sells for about
$1100, including software development
and text formatter software. is an imple-
mentation of Unix. Thus it appears that
Xenix is intended for the software devel-
oper who wants to write software in C
language for Xenix and PC-DOS. It is
also interesting that IBM has so far sold
less than 4000 copies of PC/1X, a single-
user Unix implementation for the XT.
[BM’s Xenix system is limited to three
users. However, I suspect that third-par-
ty suppliers will offer enhancements to
expand.an AT/Xenix system to 16 users.

IBM brought out the AT in Europe
only one month after its U.S. introduc-
tion. This interval contrasts with the
company’s wait of a year and a half with
the PC. [t is believed that the latter delay
cost IBM asignificant share of the Euro-
pean market. There is no doubt that it al-
lowed European competitors to establish
themselves, leaving IBM much less mar-
ket penetration there than in the U.S.
Thus IBM’s fast introduction of the AT,
at this time, shows that they learned
their lesson.

Next month [BM may finally release
its long-awaited lapsize portable. See
previous issues of this column for its
specifications. Also, IBM is expected
this summer to introduce its optical disk

1_-3.1‘:;_"
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peripheral, previously mentioned here.
Expect the unit to have a write-once ca-
pability and to be able to store several
gigabytes.

Random Bits

» OnJanuary 2, Coleco announced that
it would withdraw from the home com-
puter market and write off a loss of as
much as $110 million. Coleco had prom-
ised to ship 500,000 units in 1983 but ac-
tually the figure came to only 95,000. It
looks like the 1984 figure will be less
than 200,000. The Adam, which the
company was very late in getting out,
was plagued by reliability and produc-
tion problems early in life.

Sony has disclosed that it is investigat-
ing the use of organic materials, such as
DNA, for a form of molecular electron-
ics technology. The research involves
the use of porphyrin, the active nucleus
of chlorophylls and hemoglobin in creat-
ing “‘three-dimensional biochips.”

There are reports that copies of many
over-$500 software packages from the
U.S. are selling in Singapore, Taiwan
and Hong Kong for as low as
$7.50. . . . Quest International Comput-
er Technology, Camberly, Surrey, En-
gland, has put CP/M-68K in a ROM
that can be plugged into the new Sinclair
QL machine. Quest also has a 10M-byte
hard disk for the unit. . . . Siemens Com-
munications Systems, West Lake Vil-
lage, CA, has introduced a 5'," hard
| disk drive storing 306M bytes.
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Computer Companies

Taking a RISC

» IBM, Hewlett-Packard, and Digital
Equipment Corp. are all known to be de-
veloping RISC (Reduced Instruction Set
Computers) machines. The RISC archi-
teclure systems promise computers that
will operate several times faster than
current architecture computers. For ex-
ample, it takes much less time to execute
five simple instructions than three com-
plex instructions. Stanford University
has developed a RISC microprocessor
that runs some standard benchmarks
more than four times faster than the
Motorola 68000 16-bit microprocessor.
And RISC offers other advantages.

A RISC computer reduces the inter-
nal instruction set to a few simple com-
mands, taking less time and circuitry to
decode an instruction. Also, a large
number of internal registers and instruc-
tion pipelining are used to limit time-
consuming memory transfers. The sim-
pler architectures also promise reduced
hardware cost and greater system
flexibility.

Ridge Computers and Pyramid Tech-
nology afready have RISC-based mini-
computers in production. IBM may in-
troduce a RISC version of its Series-|
minicomputer shortly. RISC machines
are expected to have their greatest effect
in scientific, engineering, and multi-user

applications where speed is very impor-
tant. IC manufacturers (Intel, Motorola,
National, T and Zilog, for example) as
yet have not indicated an interest in de-
veloping RISC-based microprocessors.
However, they may change as they at-
tempt to improve their 1Cs.

Rumors & Gossip

» Tandy is expected to drop the price of
the Model 1000 to $995 as competition
in the 1BM PC-compatible marketplace
increases. IBM will probably drop the
price of the PCjr to increasc competition
pressure in the consumer and education-
al fields. ... There are rumors that
AT&T is negotiating with Digital Re-
search, producer of CP/M, on a possible
acquisition, either total or part. ...
Zenith is believed to be readying a new
portable PC compatible with WordStar
in ROM while Hewlett-Packard, which
has Lotus 1-2-3 in ROM in its slow-sell-
ing portable Model 110, is expected to
slash the price soon. . . . 4-Systems, Fel-
tham, England, is promising to release
Unix to run on the new Sinclair $300 QL
computer when equipped with a hard
disk. . . . The last few months have seen
the cost of add-on hard disk systems
drop from $2000 to under $700. That in-
cludes the drive, controtler card, cables,
and software for machines like the IBM
PC. The reason is that Hong Kong and
Korean drive makers have moved into
the market, which was previously domi-
nated by the U.S. and Japan. It appears
likely that prices may drop under $600
this year as more Far East suppliers en-
ter the market.

The Market for Unix

» Yates Ventures. a respected market
research firm, reports that sales of Unix-
based systems rose appreciably last year.
A total of 197,000 systems were shipped.
The leader, with 15% of the market, was
Tandy (Radio Shack). Second was Digi-
tal Equipment Corp., with 10%, and
third was Altos, with 79%. AT&T, which
had 2%, and IBM, with less than 1%,
are expected 1o lead this year, with an es-
timated half-million systems.

Apple Juice

» Apple appears firmly committed to
the Apple I, which is actually its “bread
and butter” system. The company will

tional effort with the slogan “Apple 11
Forever,” stressing that there are over
15,000 program titles tor the Apple II.
However, it should be remembered that
most of those are games and educational
programs. Few take advantage of the ex-
panded memory and graphics of the
128K-byte lle and Ilc, and many pro-
grams written for the 1T+ /ITe will not
run on the Ilc.

In the meantime, Apple 1s rumored 10
have pushed back the introduction of its
flat screen display for the Ilc. It had
demonstrated a prototype unit to the
press last summer and promised intro-
duction in January—Ilook for it midyear
now. There are also rumors that Apple
may let selected mass merchandisers
carry the Ilc, which is already being car-
ried by many department stores. |

Apple is expected to release shortly a
10M-byte hard disk for the Ile to run un-
der the ProDOS operating system. The
company already has a SM-byte system
available. The new drive will probably be
available in both stand-alone and inteHi-
gent file-server versions and the same
unit used in the Lisa. When used in an
Apple Bus configuration it should be
able to allow interconnection of Apple
II, Mac and Lisa machines with nodes
that cost less than $100. However, con-
necting non-Apple systems into the net-
work may be much more expensive.

Apple may also be getting set to unveil
Unix for the Lisa. Actually, a Berkeley
4.2 version of Unix for Lisa has been
available for almost two years from
UniPress, Highland Park, NJ. And, de-
spite a slowdown in Mac sales, Apple is
promising to double Mac production by
the end of the year to more than 100,000
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probably spend over $40 million this | per month—more than a million a
year on a print, radio, and TV promo- | year.
—
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Only NRI Gives You This Kind of Training
~and Equipment.
Only NRI Gives You So Much Professional
Preparation For a TV/Audio/Video
Servicing Career.

Get complete, thorough instruction

BLIlld this 25" Heath/Zenlth COlOl‘ TV Wlth 112 in the theory Servicing and repair Of

channel tuning system, infrared remote control, TV. VCR vi(ieo dise pla’yers audio

advanced sound system, and in-set space phone. equlipmerylt AM/FM receivelzs =
tenna systems, home video cameras,

projection TV,
and more with
65 easy-to-
digest, bite-
size lessons.

See servicing techniques demon-
strated in close-up detail. Graphic
presentations make theory and sys-
tems come alive on NRI Action Vid-
eotapes covering VCRs, disc players,
and TVs.

Learn how to diagnose prob-
lems using a professional

3%-digit digital multimeter. Learn servicing and

Exclusive NRI Action Audio in- adjustment tech-
Perform challenging state-of- structions talk you through its niques with this

complete operation and use. 6-hour, remote con-

the-art electronic experiments
and demonstrations using your
NRI Discovery Lab®,

trol videocassette
recorder you get as
part of your training.

20 Computers & Electronics
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Only NRI gives you so much prac-
tical training with equipment you
learn on and keep. You learn by do-
ing. That’s the way to make it inter-
esting, that’s the way to make it
enjoyable, that’s the way to get the
hands-on experience and know-how
you need.

Hands-On Training For
Real Bench Experience
and Priceless
Confidence

You start with experiments and
demonstrations on the unique NRI
Discovery Lab. You learn basic cir-
cuit wiring and soldering tech-
niques, and then quickly move on to
more advanced concepts as you come
to understand electronic theory,
solid-state devices, digital systems,
and microprocessors. You learn by
actually building and observing the
action of circuitry you’ll be working
with in real-life situations.

Exclusive NRI Training
On Videotape

In addition to profusely illustrated
lessons, you get NRI's Action Audio
cassette to “talk” you through the
use and operation of the professional
digital multimeter you receive as
part of your equipment. Even more
exciting are your NRI Action Video-
cassettes. ..videotaped lessons that
show you graphic presentations of
electronic systems, vivid closeups of
servicing techniques and profes-

sional “shortcuts” to study and
replay as often as you want.

You Get TV, VCR,
DMM and More
Equipment
To Keep

You also build your own
25" Heath/Zenith color
TV, a state-of-the-art unit
that includes infrared
remote control, a Time Control Pro-
grammer, and the incredible Ad-
vanced Space Phone that lets you
telephone from your chair. Using the
videocassette recorder that’s in-
cluded as part of your training, you
learn how to adjust, service and re-
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pair these fast-selling units. Your
front-loading VCR features up to
6-hour recording capacity, remote
control, and programmable touch-
button tuning.

The digital multimeter you re-
ceive is a truly professional instru-
ment. You use it in the experiments
throughout your course and as a key
servicing tool on the job. Using the
meter along with the NRI Discovery
Lab, you’ll learn how to measure
voltage, current and resistance and
how to diagnose all types of servic-
ing problems.

Advanced
Systems

Demand

Advanced
Technicians !
for Service
and Maintenance

The art of TV/Audio/Video servic-
ing has taken quantum leaps into
the future. Now, successful techni-
cians must understand advanced
concepts like digital control, elec-
tronic tuning, laser video discs,
microprocessors, and more. NRI
gives you the training you need for
success. . .state-of-the-art concepts
and practical, hands-on experience
working with the kind of
equipment you'll en-
counter on the job.

7 Decades of
TeaChing
Electronics
Skills
At Home
NRI is the oldest,
lergest, and most
successful school |
of its kind in
the world. It has pioneered and re-
fined the teaching techniques that

_{ 5,

make learning at home the NRI way
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one of the most economical and effec-
tive methods ever conceived. You
learn at your convenience as a class
of one, backed by skilled NRI in-
structors and carefully designed les-
sons that take you a step at a time
toward your goal. No time away
from your job, no night school grind,
no classroom pressures. Yet your
training is thorough and complete,
with a foundation of hands-on ex-
perience unequalled by any other
training organization.

Send For Free
Catalog
Covering 12
Electronics
Courses

Our 104-page catalog gives you all
the details. In it, you’ll find a sum-
mary description of every lesson,
and photos and specifications for
every item of equipment included in
your course. You'll also learn about
other fascinating career opportuni-
ties in the world of electronics. . .
Microcomputers, Industrial Elec-
tronics including robotics, Commu-
nications, and more.

Mail the postage-paid card today
for your free copy. See how com-
pletely and how thoroughly NRI gets

you started on your
tomorrow
today.

NRI SCHOOL OF
ELECTRONICS

McGraw-Hill Continuing
Education Center

3939 Wisconsin Avenue
Washington, DC 20016
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A compact, fast IBM PC
clone

BY TOM BADGETT

| ICROCOMPUTER manufactur-
M ing started as a game anybody
I could play. All you needed
| was an interest in hardware and a tinker-
ing spirit. Now the game has turned into
high-stake hardball. Only the biggest
and toughest dare compete. And even
some of those have found the ball too hot
to handle. The remaining few, proud and
powerful, include AT&T Information
| Systems, purveyors of the Personal
| Computer 6300, an IBM PC-compatible
| with a true 16-bit 8086 CPU running at
nearly twice the speed of IBM’s 8088.
The communications giant’s first mi-

HARDWARE

AT&T 6300

croisn’t particularly innovative or excit-
ing, but it is significant: In a market
dominated by IBM, AT&T is seen as one
of the few viable alternatives to Big Biue.
Even after the divestiture of its local op-
erating companies, AT&T is a huge cor-
poration. Now unregulated and free to
compete in the open market, it has many
of the same advantages that make IBM
such a tough competitor: size, a name
that is a household word, and a reputa-
tion for quality products and service.
But AT&T has an unenviable task in
its fight for market share and recogni-
tion against its established adversary.
AT&T’s success was built in a highly
regulated, captive marketplace and in a
related, but different, technology. IBM
has been known for solid, dependable
computer products from the beginning.
So AT&T first has to produce competi-

This review is based on a technical evalu-
ation done by Belmont Laboratories, an
independent testing laboratory.

REVIEWS

L ERCE R

tive products, then market them success-
fully. Only time can prove its marketing
abilities, but the industry is carefully
scrutinizing this first offering, a version
of Olivetti’s M24 desktop micro.

The Hardware

The 6300’s main advantage over the
PC s its fast 16-bit CPU. The 8086 in the
AT&T runs at 8 MHz, almost twice the
speed of the IBM PC’s 4.77-MHz 8088.
A bus converter board provides seven
IBM-compatible expansion sockets and
a 4-MHz bus clock for added compati-
bility. Although the 8088 and the 8086
share the same instruction set and inter-
nal architecture, the 8086 talks with the
outside world via a 16-bit data path,
moving data into and out of the CPU in
16-bit-wide chunks. The 8088 has an ex-
ternal 8-bit data structure, and commu-
nicates with memory and I/0 devices 8
bits at a time. The accompanying bench-
mark tests show that in most applica-
tions where the CPU is the limiting fac-
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SOFTWARE FOR THE AT&T 6300

The following are software programs

we have confirmed run on the 6300:

VEdit

WordStar 3.3

XYWrite It

Volkswriter Deluxe

Framework 1.0

Sidekick 1.0

Turbo Pascal 1.0

dBASE Il 1.0

dBASE Il (Version 2.41 runs, but 2.40 s
incompatible with MS-DOS version
2.11, which is not to be confused with
PC-DOS 2.1)

Lotus 1-2-3 Version 1a

SmartCom 2.0

Crosstalk XVI (Version 3.3 had a prob-
lem in that the 6300's 8-MHz clock
caused it to time out before a carrier [
detect on ingoing and outgoing calls.
Obviously, Microstuff was using soft-
ware timing loops. This problem was
corrected in Crosstaltk Version 3.5,
which now uses the system’s hard-
ware for timing.)

PC-DOS 2.1 ard 3.0

Harvard Project Manager

GW-BASIC games programs {(Of ap- ’
proximately 40 different games test- |
ed, only Pac Mac didn’t run.) |

tor, the AT&T 6300 1s significantly
faster than the IBM PC—by about 40%
on the average.

The hardware design 1s noticeably dif-
ferent from IBM’s. AT&T puts nearly
everything on the system motherboard.
The 6300 comes standard with 128K
RAM (with sockets for another 128K},
one serial port, one parallel port, viden
board, battery-backed-up clock/calen-
dar, and disk controller, all on the
motherboard. This system board is
mounted component side down in the
base of the machine to give casy access
for memory additions or other changes..
Expansion sockets are on the foil side of
the board. Two of the seven expansion
sockets will take 16-bit boards and
there’s room to add the necessary 32-pin
sockets to the other expansion slots.

Double-sided, 360K, half-height
floppies are standard, but the unit we
B

Specifications |

Product: AT&T Personal Computer
6300
Mfr: AT&T Information Systems,
111 Westwood PI., Suite 300
Brentwood, TN 37027
800-247-1212
Price: System with two floppy drives,
128K RAM, keyboard, and
monochrome monitor: $2495
System with one floppy drive,
10M-byte hard disk, 256K RAM,
keyboard, and monochrome
monitor: $4420
Keyboard: $150
Monochrome monitor: $295
Color monitor: $795
DOS: $60
Dimensions: 15" X 14 V," X 6 4"
‘ Weight: 31 Ib (system unit), 20 Ib (dis-

| play), 6 Ib (keyboard)
LOperating System: MS-DOS 2.11

tested came with one floppy, a 10M-byte
hard disk, and 512K of RAM, divided
equally between the system board and a
16-bit expansion board. It should be pos-
sible to free up this 16-bit slot by replac-
ing one bank (128K) of system-board
memory with 256K chips, but units that
are factory configured with a hard disk
have soldered-in memory, making the
task unrealistic for most users.

The 6300’s display adapter may be an
improvement over IBM’s, or it may not,
depending on your application. The
AT&T will support color or mono-
chrome text and graphics with is
motherboard-resident display adapter.
Characters are displayed using a very
readable 8 X 16 matrix. Standard text
formats of 40 X 25 lines and 80 X -25

| cost’™ async adapter are among planned

l

lines are available, as well as mono-
chrome graphics of 640 X 400 pixels.
IBM-style, tour-color graphics of 320 X
200 pixels is also supported. You don’t
need scparate monochrome and color
boards as you do with IBM, but because
of the integral construction, you can’t
add third-party video boards without
fairly extenstve hardware and software
changes. AT&T has a 16-color, 640 X
400-pixel enhanced graphics board that
uses one of the 16-bit expansion slots. A
video capture board to permit computer
imaging with standard video sources, a
NAPLAPS interface, and “a very low |

offerings from AT&T.

The 6300 keyboard uses an IBM-like
layout and has a pleasant “‘touch.” Wel-
come additions include LEDs for cars-
10CK and NUM-LOCK condition, and a
mouse connector. We are told a (wo-but-
ton mouse, available for $150.00, in-
cludes a Microsoft-compatible software
driver to permit its use with most pro-
grams that use Microsoft’s mouse. We
noticed one small problem with the key-
board: After about two months’ use two
of the keys lost what little tactile feed-
back they once had, inducing missed
keys and some “bounce.” The switches
are made with conductive rubber con-
tacts, and some users say the keyboard
has a mushy teel because of it. The kev-
board is considerably lighter than the

(Continued on page 85)

BENCHMARK TESTS COMPARING AT&T 6300
WITH IBM XT AND AT

be decreased by a factor of 5.
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Benchmark tests were made to compare the AT&T 6300 with the IBM AT and 1BM
XT in speed of operation. (All figures are in seconds.)

® Read/write tests were performed by writing/reading 100 records of the indicat- |
ed byte length to a data file 10 times, for a total of 1000 records.

o A WordStar test timed how long it took to reach the end of a 50K document file.

® A dBase sort was done of 100 records.

e A BASICA test was a brute-force search for ail primes from 0 to 50.

A note on the AT times: The AT was running DOS 3.0, and the AT&T and XT were
running MS-DOS 2.1 and PC-DOS 2.1, respectively. DOS 3.0 on the AT uses a
much less 1/0 efficient disk management scheme. On all machines, tests were run
with buffers set to 2. By increasing buffers the AT times on the read/write tests can

IBM XT ATT 6300 IBM AT
128-byte write test 1" 11 17
128-byte read test 6.5 6 14
512-byte write test 44 39 64
512-byte read test 23 22 44
WordStar: time to end of 50K file 9 5 14
dBase |l sort 28 14 19
BASICA primes 61 39 24
Lotus 1-2-3 sort 110 59 44
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HE WORLD COMPUTER M ORDER FIRM
v TOLL FREE (800) 547-1289  reLex 910380 3080 ALL MAIL: Conroy-La ‘o, nc., 12060 SW Gardan Place, Portand, OR 97223
FOR YOUR APPLE

COMPUTERS OTHER HARDWARE __ BUSINESS SOFTWARE UTILITIES SOFTWARE
LIST _OuR LIST  OuR LIST OUuR
*lpplc Than, Accelerator lie $319 $ 219|ALS, Word or List Hander, ea $ 80 $ 39|Beagle, GPLE or Alpha Plot. each s § 27
ar are pplied Soft Tech,, VersaFomn $ 389 49| Borland, Turbo Pascal $ 55
LIMTED WARRANTY — 100% Parts & Labor for 90 days Ir/ lB Trackhouse, Numenc Key Pad $ 149 94 | Arktronics, Jane w/Mouse (II+/]ie) $ 295 195 | Central Point, Copy If Plus {bit copier) $ 40 25
TG, Trachall 0f Select-A-Port $ 40 26| Jane wio Mouse (lic) $179 $ 119 Fier, Utility & Apple DOS $ 20 15
DISK DRIVES Joystick or Game Paddies $ 45 29| Artaci, Magic Window 1 $150 $ 100 Einstein/Alison, Compiler $129 95
ST _OUR Videx, UltraTerm (+ of €) $379 $ 229|Ashton-Tate, dBase Il {Req CP/M 80) $ 495 $ 269|Epson, Graphics Dump $ 15 9
LI ea— & Oy | VeoTem 80co. cars (+7e) $279 $ 175|BP1, Job Cost $595 $ 375|Funk, Sideways $ 60 40
sl isk Driv $ue 2192| psi0iFCay 5229 $ 145 ARAP.PRorINV.each $395 $ 249|Hayes, Teammnal Prog for Smartmodem $ 100 65
S e e ~
G e 8 $280 $198 - ™, Brodes bund, Pnnt Shop $ 50 $ 34|Microsof, Full Line in Stock CALL
A R S 2% $208 ~ MACINTOSH Prnt Shop Graphics Library s 25 18| Omega, Locksnith $ 100 75
| = Bank St Writer or Spelles, ea.(spec +/e/c) § 70 45| Penguin, Complete Graphics System || $ 80 54
TEAC, T40, Half Ht.. Direct. 163K, $249 $ 169 i ici
Controller Card by ComX $110 § 49 E . Bank St Combo (Writer & Spelles) $ 140 85| Graphics Magician $ 60 40
o "’1; & nge e a0 § 329 = “ N Continental, GL AR.AP or PR, each $250 $ 165 Phoenix, Zoom Grafix $ 40 34
Controller Card by Teac s 85 S 59 |‘ =) o el gDEx,fa Viscale, Mutiplan. Apple llesa § 60 gg Quality, Bag of Tricks $ 40 29
ow Jones, Market Manager 530 $1 United SWI, ASCIi Express-The Pro $130 87
RANRIETEIF163K L0 Track $979 %199 = ) = Market Analyzer or Microscope. ea. $350 $ 219| Utlico, Essential Data Dupiicator 11 $80 $ 49
E:!(le g 323;;'50 Track § 64? g 388 - - e ] Hayden, Pie Writer (v 2.2) $ 150 89
ite Contr 14 Y P
VIDEO TECH, Half Ht. Dnve §225 $ 149 |Bluechip, Millionare $ 60 39| ovears Sot, Tox Topar fr B4 mes NEW § 250 £ 182 HOME & EDUCATIONAL
Human Edge, Sales Edge $ 250 165
Central Point, Copy il MAC $ 40 30| yanagement Edge $ 25 $ 165| Beagle Bros., Full line N STOCK CALL
HARD DISKS SonerLafone 1 Dseres 0cm$ 65 3 29| g Vit T R st T
au M Your M ntin
Quark, OC10 for lic/lie/1il/MAC $1995 $1595 g,,‘,},,s“m :‘:IFW Level | 2;:9 129 M;:”lﬁfglagegﬂwwy - g f% 1%2 Dow Jonea. Home Budge! s g iAEE
ow et Manager 9 Koala, Fulliine INSTOCK
OTHER HARDWARE Haba, Hatatex S199 CALL|gemors e MW S 125 2 1o Microso, Typig Tutor s 25§ 17
CCS, 7711 Senal Intertace s150 § 95 Havden Sani il f $ 0§ 33 wouStar wiStarcard $495 § 265(Monogram, Dolars&Senseor SAM.ea  $ 100 3 59
CPS/Eaataide, Wid Card lijcopier, +/2) 5140 § 99 |HumanEdge, Sakesor Mgm: Edge, ea $ 250 $ 159 yorgstar Professional, 4 Pak $495 $ 265| Scarborough, Mastenype $ 4 % 27
ComX, 80 col +64K RAM Card (1le) $ 190 99 xog:ingsam&ana Pak $ % MailMerge. SpeliStar. or Starindex, ea.~~ § 99 54| Sierra/On-Line. Homeworg $ 50 45
16K RAM Card (I1+), 1yr Itd wty $179 § 39| Swgeswemcr L 503 350 infoStar and SrarCard Combo $595 $ 295|Simon & Schuste, Typing Tulor i $ 5% § 33
Dighai Research, CPIM God Canw/6ak)  § 350 $ 250 | -9 Vi AULEY 4 CALL | Microsofl Mut-Pan (Ap DOS ar CAM) $ 195 $ 129| pLus:  Barrons, CBS, Davidson, Edu-Ware,
64K 10 128K Gokd Card Expansion $295 $215 I :’ S W Osborne/ComX, {Disk and Book)(Stats, Bus & Math) Harcourt, Learning Co. Terrapin
Hayes, Mach Il Joystick (+/€) § 45§ 29| Main Sumel Fie o Wit ca $199 § 1251 some Common Basc Progams(75ea) 100 $ 49
Kensington, System Saver Fan 5,l00] 8, ]| Mexek i gDiseties 30 pak S50 % 33|  Pacical Basc Programs(0 ea.) $100 § 49 RECREATIONAL
Key Tronic, KB200 Keyboard 208§ 188 | Moo no. Ao 2 1% 55| Poachtres, Senes 40,3 Pak (GLAR& AP) 305 $ 239
Koala, Muppet Keys s g0 § 49 |Micosoh BASIC interprete 0 8 35| Quark Wordduggier & Lexicheck (orc) § 189 $ 129 SOFTWARE
Touch Tabiet w/Micro Hlustrator s125 § 75| o Fieor Mulipan cach $195 3129/ sensible, Sesibie Speller $125 $ 79| Biechip. Milonare o Squre, ea s 50 S 32
Kean, Joystick {11/ll+) $ 65 § 49| Mies Macienie $ 39 % 25/siema/On-Line, Homeword $ 50 $ 45| Datasoh. Aztec or Zaoon bach s 40 § 27
Game Pacdles (11/]1+) $ 50 § 39 |Monogram, Dollrs8seme 3150 34350 Genera Manager $200 $ 155/ Eoctronic Arts, Sky Fox s 0§ 29
MR, Sup R fan (II+) s 50 § 30 Novation, Smartcat Plus Modem wisoft  $ 499 $ 379 croenwrite i, 2 Pak w/Dictionary $130 $ 89 4 29
Penguln, Graphics Magician $ 50 3 Pinball or Music Const. ea $ 40
Microsoft, 16K RAM Card (!(+) $ 100 69 Software Publ., (specity + or e for all) Hayden, S 11l {Chess] 50 34
TSR $345 $ 235 | Prometheus, PoModm 1200wicabl & softw § 495 $ 350| ° P progy s 70 § 48| fhayden Samontl (Chess) : g o
280 Softcard Premium (e) $305 $275 FS’mVuo. Omx”ﬁd . zzgg 1? PES File $125 79 (';yigan":]mma W s 60 $ 40
Orange Micro, Grappler Pius (+/€) $ 149 99 SIC.boa.usugh ‘as e;type Ce— s 50 33| FrSwite $ 125 Penguin, Transylvania $ 35 24
16K Bufter Board for Grappler Pius $ 175 99 | o b PFe Fle o PEb Pk s PFS:Graph $125 79! professional, Tvia Fever $ 40 g 25
Buttered Grappies Phs. 16K $2 §159 S B Gt TR § i § 198 o, TS Revor $125 $ 79| Sierra/On-Line, Uliima I $60 § 40
2 Chip Set for Butfered Grappler s 28 § 12| PFS Fled Report ¥ 1o 3122 | stonewars, 0B Masterv 4 0 $350 $225| 5y Logic, Fight Smuator I S50 § 35
Paymax, Lower Case Chip, Rev 7 (+) s 50 § 19 |Stonewars, DB Master 195 DB Utilty Pak | or I $129 § 82 :
PCPI, Appiicard § MHz. 14 features s 375 § 275 | Telos: File vision $195 912 PLUS: Atari, Broderbund, Insofl, Muse.
RH Electronics, Super Fan Il s 75 § 59 ;{;‘;“Tega's'“‘a“ : o E SkrTech, Spinnaker
- ANCHOR, Sgnaiman Mark XIl (IBM)  § 399 $ 269 . UFFER
Wi SONROY LAPONTE “DISKETTES « ISR, SR 8 1§ DOTMATRIX: . . |- &B S
name. 5 YEAR LIMITED WARRANTY Also available wio iabeis, |  Sma/tmodem 12008 (1BM) $599 %409 gogoN, AXBO—100 cps $269 CALL " e 2R
Smartcom (1 Software (IBM) $ 149 99 ] ARBO, 18M-FC to Para Printer Cable s 60 30
10 ea, SS/SD., (Appie. etc.) 35 Trk 12 . . RX80—F/T $369 CALL
Stack Chronograph (RS-232) $249 $189 EPSON, Parallel Interface for LQ1500 $ 100 79
100 ea, SS/SD, (Apple, etc ) 35 Trk 991 5ok Smart 300(RS-232) s 289 § 219| RX100—100cps, 136 col. pin & r $499 GALL| ™ coai intertace Board $130 $105
1000 ea, SS/SD, {Apple. etc ) 35 Trk 840 ac h0ces FX80—160 cps. 80 col $699 CALL
: Smartmodem 1200 (AP) $699 §489 MPC Appiell /F 8 Cale r Epsn 8 Gemnn~ § % 59
10 ea, SS/0D, (MAC, H/P} 3% 29 : FX100—160 cps, 136 col $ 849 CALL
. Micromodern }le w/Smartcom (AP) $329 $239 OKIDATA, Pug n Play. Tractars, Olograph.ea. $ %0 42
100 ea. SS/DD. (MAC, H/P) 3% CALL [ 60-pC 10 Modem Cable s 5 19| JxB0—Coior Prnter, 160 cps $ 398 CALL | ORANGE MICRO.Gappkr Pis fr Ape  § 149 99
1000 ea, SS/DD. (MAC. H/P) 31" CALL 1L01500—200 & 67 cps $1395 CALL Y
KENSINGTON, Modem 1200 (MAC) $595 $ 385 Butfesed Grappler Pus. 16K $ 29 159
10ea. DS/DD. (1BM. H/P) 48 Trk. 15 NOVATION, J<at s 149 104, Tractor Feed for L1500 $ 70 CALL|pRACTICAL, Miaubutt -Line 64K para. 5349 $259
100 ea. DS/DD, (1BM. H/P) 48 Trk 119 MANNESMANN TALLY, F % _
1000 00 DS/DD. {IBM. H/P) 48 Trk 859 103/212 Smart Cat $ 5 415 Spirit—80 ool 80 $ 300 299 Microbuff In-Line 64K se $349 § 259
) gLl ACCESS 1-2-3, 1200B+CrosstalkXVi(IBM) s 55 § 369 e $ 7% § Sea| QUADRAM, Montaas. ul ire  STOCK CALL
% CONROY-LAPOINTE™ # AL - 13 328 sm—1wc 60gs $1098 § 778 CABLES
IBM PRE-FORMATTED SmartCat Plus wisoftware (MAC) $499 § 379[CKIDATA, Okimate 20. Color, Hi Res $268 208
10-¢a, DS/DD. 48 Track (1BM-PC Pre-formatted) 19 | BROMETHEUS, ProModer 12008 (IBM) § 309 § 289| 82A—80col. 120cps. para $ 349 $ 319 ARBO, IBM-PC to Modem Cable $ 3 21
100 ea, DS/DD, 48 Track (1BM-PC Pre-formatted) 149 | b ohodem 1200 (MAC) S5 §350| 8A—132c0l. 120cps pam $749 $599| IBM-FC to Para Printer Cable $ 60 30
1000 ea. DS/DD, 48 Track (1BM-PC Pre-formatted) 959 | QUADRAM Quadmodem, Intemal (1BM)  § 595 325 84—136 col. 200 cps, para. $ 899 729 ASTAR, RF Modulator for T.V.{Appie) $ 35 20
LST  OUR Ouadrmden'1 Extermal (IB'M) 5 695 495 92—80 col.. 160 cps, para $ 499 399! CURTIS, Monitor Extension Cable {1BM) $ 50 35
4 2 g 93—136 col., 160 cps, para $799 $ 649 39 Keyboard Extens Cable (IBM) 5 40 30
CDC, 10€a SS/DD, 40T (Apple. 1BM) S 55 1 [VENTEL, PC Half Card (18M) s 549 $389) 00Tk 350 2005 $1995| RCA. Monitor C. 9
10063, SS/00, 40T (Appie, IBM)  $ 550 $ 195 1200 Pius. Extemal (IBM) S0 §229| BOE e I e e Lo & | o Monitor Cable s
10ea DS/DD. 40T (IBM. H/P)  $ 75 $. 32| PC1200. Intemal (IBM) $499 8 379] I o 0 X 1500w 1 4 499 263 ACCESSORIES
100 ea. DS/DD. 40T (BM. H/P) 5750 § 295 = e i i gLt S51 $419
DYSAN, :g ea 52/00 (4/;{;01% e‘f{;P 5 4(9) 27 MONITORS TOSHIIrgA. 1351 _c$sm o $1895 $1375| Curtis, Diamond. 6 outlets. switched 550 § 29
MaxeLL, 105 $5/00 M(r;vx(pwe)) $ % § 75|AMDEK Color 300 Comp/auio 031249 MBO=TICRD0ISSES0)) mNEWISIOOs RS 7S Sm:ya‘g'o?n?;‘smss’ ot e s % 3
; . ’ uby, ) ,
106a SS/00 3% (MAC)  § 60 § 35| Coor 00CompIVCRIREE:Audo § 528 §333| TT Txprss, ponable/andiedders 8 229 S 129) Sl S outet, wiier s § 46
10 ea, DS/DD, MD2 {1BM) $ 75 26 Color 700 Uttra Hi Res. RGB 5749 §549( EPD, Lemon, 6 outlets/wall $ 60 29
10 ea, DS/QD Hi Dens(IBM-AT) $ 77 49 Calor 710 . $ 799 599 Lime. 6 outiets/floor $ 90 45
MEMOREX, 10¢a, SS/SD. 3'(MAC)  § 65 § 35| own’i o $179 €129 LETTER QUALITY: Qrange. 6 outiets/floor $140 $ 60
VERBATIM, 10 62,55/00.MD515-01.(Apple) $ 49 27 300G, 12 Amber $199 $ 149|JUKI, 8300—40cps. para $995 $ 795/ Peach. 3 outlets/wall 5 98 39
1062 DS/OD.MDM(BM) § 84§ 32| Ti00 5 WOl ey $230 $159| 6100 —~1B0m, para. 3pitch $599 $449] K. 1 outiet/wal CALL
1062 SS/0D. 3% (MAC)  § 65 $ 35| priNCETON, HX-12, Hi Res, RGB $795 $ 495|TTX, 1014—13cps pam/ser, p& 1.3 §499 § 365/ INNOVATIVE, Fip-n-Fie (dhskholder) 7 4
- SR-12. Hi Res. AGA 5799 §599| 1114—sames 1014 w/ThF, 2 & pop S 599 § 439] Flp-n-File 50 {disk holder) $ 22 15
* GENERIK™ DISKETTES Scan Doubler for SR-12 $249 $179 KENSINGTON, Mastepiece (8M) s140 § 99
© 0Topr:qu:«mty, w/jackets, no labels. MAX-12, Amber (monochrome] 5249 $199 PC Saver™ Line Cord wititer (IBM) $ 50 35
a3y "No hassle money back guarantee. ¢ A System Saver Fan { Apple) $ 90 69
100 ea. 35 Track {Apple. Atan) B0 | ey aaroe  ${250R 3165 PLOTTERS: NETWORX, Wretse, 4 outet witit&surge § 70 § 39
250 ea . 35 Track {Apple, Atar) 199| e I 14" RGB Color $ 650 $ 450| AMDEK. Ampiot il pen. 10x 14 $1099 $ 899 pERFECT DATA, Head Cleaning Kit $ 16 12
1000 ea.. 35 Track {Apple Atan) 750 Quadscreen 17" 968512 wicable, Hi Res  $1995 1595 PROD TECH INT'L, Unintemuptabie Power Supply
100 ea.. 48 Track (IBM H/P) 95 ZENITH, ZVM122. 12" Amber $ 159 85 200 Watts, PC200 for 1BM-PC $499 $ 399
250 ¢a., 48 Track (IBM H/P) 22915700173 12" Groen s149 § 89 PRINTER SUPPLIES: 300 Watis. XT300 for (BM-XT $359 §279
1000 ea.. 48 Track (IBM. H/P) 829 Sumi2a 127 Amber $ 200 $ 149| Paper Ribbons, Daisy Wheels. CALL| 800 Watts, AT800 for IBM-AT, 72 ibs. CALL
ZVM135, 12" Color $ 599 § 499
§ - il e e e . WAL T0: 12080 SW Gardes Pisce. Pertamd. OR 97223 —— include your teiephone number: double check
CONROY- I ORDERING INFO & TERMS your hguvas Oov Shipping, Insurance and Handhmf(Sl ). Alf ilems wsually in slock.
l LAPOINTE NAME NO C.0.0. Cashiers checks, monex riune 1000 checks and government chacks honored immediately. Personal and other
CREDIT CARD compan chmts-allw 20 days to clear. Prices reflect 3% cosh & cwv! LaPoiny Erlll Card #iscount. 50 ADD 3% to above prices lor VISA. MasterCard or American Express
ST rea o A Pote I Add St CHARBES: U S Mainland, 3% ($5 miuimum) for standard UPS ground: UPS Blue, 6% ($10 mimmum): for lf" Postal. APQ or FPQ, 12% ($15 mmmum)
l G Cart Wlé(m o ADDRESS m:'vﬁg's—g;% asl:;el FothI‘aska o Can;wa—:l!)oi;s ("s's’c?": areas ;ml alt olhus :gm:n_“"r? wn‘(eSI(:'v sc?;cwy Poi:aL'Fz'mq;e:vo?ﬁ except Canalgg ! 18% (6525 ml:\ll!\:ﬁm
'ostal or omgn countres. InNIMym] TECe 1V wilh insutticien i wil retun nces. iVaI ulity and specilications
WT:‘" LaPovn(e’Cr.?\ Cad I subject to enars or change without notice, so call to venly. Ali goods are new. nciude walraner and are guaranql?ed to work, Due to our low prices wassu ance thal you
I _"_WN Mmmt;v it DS will get new. unused products—ALL SALES ARE FINAL. We do not &uaramee coﬂxanblhly Cal bcvom returming goods lor repair or replacement, uuu(n OESK DIDUIS—“‘
ooy oy SIATE 4 CEY5  IP o GPMPST. Monday through Frtay. Swturday (010 4, (6AM here is SAR i New York ) EcencRAM™, Fasirak ™. mad Gemerlk’® ore irndomarks of ComX
m

MAIL TO: 12060 SW Garden Place. Portland, OR 97223 SotRAM'® ors rademaris of Magnu

WWW atnedacaaradiohietaery com
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FOR YOUR -PC, XT, AT or JR

COMPUTER DISK DRIVES OTHER HARDWARE
LIST  OUR LIST  OUR HIP & MEMOR
SYSTEMS COLC, Linted 30y warary, Cal o iy prts MAYNARD, SANO STAR SERIES SPECIALS
- Ful Ht, 320/360K, DS/DD $529 $169( Multincion (6) Card $80§ 79
— Call for Details — Half Ht, 320/360K. D5/0D $ 395 $ 149 anoryCardnoRAM 5199 § 169
Half Ht, Dual Dnve Installation Kit $ 30 $ 16| MemoyCad § 495 § 395 Mamory
256K MAYNARD, Controller Card w/parapot ~ $ 300 $ 185|  Fioppy Cont. Cam(WSl)(mrBrvm) $265 $205| %  Chip KIT*
Controller Cartt w/serizl port $3t0 $ 195 HardDisk I/F Module $499 $ 399
360K Sandstar Cont Card {accepts 3 moduies) $ 265 205| HardDisk Cabie $ 0 27 3 5
Disk Dri PERFECT DATA, Hexd Cleaning K1 $ 16 § 12|  Senal Port Mooule s % § 79
ISk Drives Para or Clock Cal. Module, ea. s 59 § 49| 9Each, 4164,200ns
by CDC Game Adapter Module $ 49 § 43 90 Day Wamanty by us
w00y OTHER HARDWARE My Moot 236K S §asy
Limited Warranty AST, SxPakPs 64K SIPICC+S/W S35 $285| 10 moq Hud Ok Kit & Cont Card $15% $1150 all for Larger
By Us SixPakPlus, 256K, S/ACC+S/W $695 $ 395\ CROSOFT, Mouse for PG $195 $139 Quantity Prices
SixPakPius, 384K, S/CC+S/W $895 $ 465 System Card, 64K $ %5 $275
Game Port for SixPak $ %0 % 39 Syiem Cad 256K $625 $ 450
= Preview |Graptucs Catf w/para 14K $399 $ 299)|yoUSE SYSTEMS, PCMouse & Pant  § 295 § 189
COMPAG coaiie, i MUt LB forAT $5% $ 45| pARADISE, Mool Graphics Card 5395 & 285
256K, 2 360K Disk Drives cAL 1/0 Pus (1, S/P/CC sas $1 Parallel or Senal Port, ea $ 95§ 69
D ug Plus ), S/wwcc $ 265 ;?5 PLANTRONICS,
LOIRSIN28 /pIO00 $315 Color Bd & Colomagi, 16 color w/Para 559 § 395
N SANYO .. MG CC(olow) S 5 §375| o padouede Sl 850 $3%8) 01983 P
T A ™ - PCNet, Starter Kit, PCX02 $1090 $ 795| qUADRAM Conroy-LaPointe. Inc =y
! PCNet. Circut Board. PCO01 5695 9 365| ° ouadnoard, no RAM, expand 1o 384K 5295 §225 .
ComboPius Products I STOCK CALL (" 0uaboard 64K, to 384K, S/PICC $395 § 245
TeleVideo MogaPlus Products IN STOCK CALL | Guacboard 256K, to 384K, S/PICC $675 § 395 * ComX *
(& pC, CURTIS, UNH. Mot ti/svelbase  $ 50 § gs Quatboard, 384K, S/PICC/G $ 705 & 495
256K, 2 360K Disk Drives, 8088 Chy CALL| 39 foot Keyboard Extinsion Cable $ 4 0 adboard 11, 0 R
' ¢ Vertcal CPU “System Stand s 25 12 e O e . sz 2215 EconoRAM™ 384K BOARD
Monochome Exien Cae Par § 0 Quadboard i, 256K, 25/CC §$595 395
NITH HAUPPAGE (HC), 8367 Chip $175 3 1491 0512 + 64K wisenal port $ 325 : 265 $3 5 0
Z150: 8087 Math Pak (Cip 3 Softw) $295 $ 2351 (0512 + 256K wisenal port $ 550 § 420
256K, 2 320K Disk Drives. 8087 Software Pak $180 $138]  (uag 512 + 512K wisenal port $ 895 $ 6251 With Fastrak™ RAM Disk Emulatar and Spooler Software
MS D0S 2.1, 8088 Chip, 2 S/P CALL| 8087 Macro Pak $245 $195!  (uadeolor 1. board. 4 colors $295 §195|  Fuiy Companble, 1 Year Limited Wamanty by ComX
HAYES. Mach Il Joystiok $ 45 % 29 ypgrage Quadcolor | toll kit $275 § 199 Works on DOS 11,2 0or 2.1
HARD DISKS HE:&UGL@E;&C?;C“ wipara § f;g ;gg Quadvue, board, Mono, S/PICC §35 & 269 Prices and avallability subject to change. Call
) pr
Kis e comperey enqres 1o work wi 005 2012 1 | KAMERMAN, G powes Sppy  $ 305 § 295 Qo o 2S00 800 435 il |
fasy lo install Inciudes Hard Oisk, Contoller Card and| KENSINGTON, Mastpece™ 8140 § 99| srverchome Monitor. 12 Amber s20 $165| * * FORYOURPC-JR * *
o o&us Kszt?;vgmgmfgmﬁs":: Keyboard g zgg 132 Quacisers S1195) 31050 LIST  OUR
KAMERMAN, Extemal 10 meg ki $1295 . 1. anet Vi b1, evboard
Megatight 100, Infemal 10 mog ki $895 § 7951 KB5150. Std keyourd sas $153| Qo) o0 !1;:55; OGBS LK e 2 Pk
Mastertlight. 20 meg, tape, surge prot. $1505 $1150| KOALA, Speed Key System $ 100 63|  uadink 5495 $ 385| MOUSE SYSTEMS, Mouse for Jr $1% §125
MAYNARD, 10 megit.fn. Key Tabics wiShtware §200 %1391 76 PRODUCTS, Joystiek $ 45 $ 29| MICROSOFT, 128K Booster w/Mouse  § 435 $ 329
wiSandstar Cont sisas  $1150 ;’oala Pad"wGlP%eDeugn : 1‘515? 13| TITAN, Accelerator PC {8086+ 128K) $995 $ 750[  Sena Mowse $195 $139
ot;am:u, Quaddisks Int. w/controller, = grammer's Gu WICO, Smarthoard Keyboard $ 400 § 279 QUADRAM, Cuadmenir (128K-512K,P/CC) s 275 : ag
Quadyr Expar@on Chassis

SOFTWARE FOR YOUR :=:

-PC, XT, AT or JR

BUSINESS
APPLIED SOFTWARE, Versafom  § 389
ASHTON-TATE, Framework $ 695
dBase Il § 695
dBase I, (req. PC-DOS & 126K) $ 45

dBase |/ to Ill upgrade

$ 200

| ATI, Training Programs—Large Inventory $ 75
BPY, Job Cost Accounting $ 795

Genl Acclg, AR, AP o PR, each $ 595
BRODERBUND, Bank St. Writer(PC or Jr} $ 80
CDEX, Training Programs—Large Inventory $ 70

CONTINENTAL, Uitrafile (PC) § 195
Tax Advantage (PC of Jr) $ 70
FCM {Filing, Cataloging. Mailing)(PC} $125
Propesty Management (PC}) $ 495

DOW JONES, Investment Evaiuator $139
Market Manager $ 300
Market Analyzer $ 350
Market Microscope $ 350

FOX & GELLER, dUtil{D0S or CPMB6) $ 98
Quickcode of dGraph, each $ 295

HARVARD, Total Project Manager $ 495
Harvard Project Manager $ 395

HAYDEN, Pie Writer $ 200
Pie Speller $ 50

HOWARDSOFT, Tax Prepaser for 84 $ 295
Real Estate Analyzer $ 250

HUMAN EDGE, Mind Prober (PCorJr)  $§ 50
Communications Edge (PC) $ 195
Sales Edge $ 250
Management Edge $ 250
Neqgotiation Edge $ 250

WUS, EasyWriter (1 System $ 350

les 11 $ 85
GL, AR AP. OE of INV. each $ 595
Business System  GL+AR+AP $1495

KENSINGTON,Easy Link Mail Manager ~ $ 95

LIFETREE, Volkswriter Deluxe $ 395
Volkswrites $ 195

BUSINESS BUSINESS UTILITIES
249 LIVING VIDEOTEXT, Think Tank $195 $ 105{SOFTWARE PUBL., PFS Report 5125 $ 79|MICROSOFT, Macro Assembler S100 $ 69
349|LoTUS, 1-2:3 s495 $309] FSFe $140 § 89| BASICCompier $ 395 $ 259
369§ Symphony $ 695 465| PFS:Wiite $140 § B89( Business BASIC Compiler S 600 300
289( MDBS, Knowledgemar $500 $300( PFSGrapn $140 $ 89] CCompiler §395 $ 259
119 MECA, Managing You Money $195 $125[ PFS.Pian S 140 $ 89| COBOL Comples $700 $ 459
$ 50| MICROPRO, WordStar™™ (PC) §350 $ 189| PFS:Proot or PFS:Access, each $ 95 § 59| FORTRAN Compiler § 35 $ 229
495|  wordStar™ (Jr) NEW S 195 $ 115[SORCIM, SuperCalc (It $395 $ 245( PASCAL Compiler $300 $199
375|  WordStar 2000 $495 $ 295 STONEWARE, Advanced DB Master $505 $ 395| MOUSE SYSTEMS, PC Paint $ 99§ 69
50|  WordStar 2000 Pis $595 $ 325|SUMMA, Traders Forecast $ 250 $ 159 NORTON, Utilities 2.0 (14 programs) s 80 $ 54
45!  WordStar Professional Plus $695 $395| Traders Data Manager $200 $ 129| OPEN SYSTEMS, BAS(C interpretes $195 $ 145
125|  WordStar Professional 4 Pak § 495 $265| Traders Accountant § 350 $ 219 ROSESOFT, Prokey $130 $ 79
45| MailMerge, SpellStar ur Starindex, ea $ 99 54| Complete System §$700 $ 445 WESTERN UNION, Easy Link MailMngr = § 95 65
$ 75| ProOptions Pak (MM/5S/SI) $195 $ 105 THORN/EMI, Pedect Wnter (PC) 5349 $179
2gg IcnfoS!al Plys (+ Startrst) $ 595 3;; Perfect Combo {Wnter & Speiler) (PC) $399 § 133
omectStar $ 145 Perfoct Combo {Jr} (Wnte/Spell/Thesaus ~ $ 139 §
159| MICRORIM, RBase Senes 4000 $ 495 $ 269 | VISICORP, VisiCalc 4 $250 $ 159 HOME & EDUCATIONAL
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35| Chart or Project, each $ 250 & 159 BORLAND, Sidekick (PC or i) § 55 $ 35 MONOGRAM, Dollars & Sense wiforecast § 165 $ 110
239|  Word § 375 § 235| Sidekick (Copiable) (PC or Jr) $ 85 $ 55|SCARBOROUGH, MasterType(PCorJrj § 50 32
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170|OPEN SYS, GLARAP.PRINVOr POea  § 695 $ 429 fo?”"v Fastrak'®, RAM)/Disk emuiator & printer spooles
32| PEACHTREE, Back 1 Basics GL $295 $175
any PC/DOS vers. or RAM Card.MenuOriven  $ 100 § 59
TR 330 2 230 | DIGITAL RES., CoiM-86~ (PGXT) s 850 § 39 RECREATIONAL !
159 QUADRAM, Tax Strategy $1395 & 295| CBASIC86™ (CP/M-86) 5200 $ 135] BLUECHIP, Millonare, Banon, Tycoon, ea, $ 60 39
159|  Investment Strategy $ 395 295| CBASIC Compiler(CP/M-86 or PCDOS, ea) $ 600 3 395| HAYDEN, Sargon i/ (Chess) g 50 34
250! QUE, Using 1-2:3 5 15 12| Concurent CP/M-86™ wiwindows $835 $ 225/ MICROSOFT, Fiight Smulator (PCor ) § 50 $ 33
125|  1-2-3 for Business 5 15 12| PL/t(PCDOS) $ 750 5 495| ORIGIN, Ultima lil (PC or Jr) $ 60 39
375|  using Symphony $ 20 15 gm Erggéﬁ"rgw('%g-%) 2 fgg 5 1gg PROFESSIONAL, Trivia Fever (PCor Ji)  § 40 25
995| SAMNA, Word Plus $295 $185 A 1 -
59 SATELLITE, WordPertect (PC) $ 495 $ 235|FUNK SOFTWARE, Sideways $ 60§ do|PLUS: ﬁ'ﬁoﬁoﬂlb;?ﬂﬁzns'c :'l:' hy:
159 wordPerfect (Jr) s 69 § 43 m‘égg AS;"B['CIW" ”C(Oa‘a Comm.) $ ;33 4 232 P moustd
» Lattice >
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HARD DISK DRIVES FOR MACINTOSH

More storage and speed for the Mac

BY JOSEPH DESPOSITO

NE of the more desirable up-
O grades for a business microcom-

puter system is a hard disk. It
provides a vastly increased storage ca-
pacity and significantly faster opera-
tions. These attributes are just what the
doctor ordered for Apple’s Macintosh
computer, so we tested three hard disks
available for it: Tecmar’s MacDrive,
Corvus’s  OmniDrive, and Davong’s
Mac Disk.

Hardware Appearance and Setup

All three drives are physically impos-
ing compared to the diminutive Mac.
Each has a larger footprint, the Tecmar
unit barely. The Tecmar and Davong
drives, at 22 1b apiece, outweigh the Mac
by 6 Ib. The Corvus drive, however,
weighs just 11 Ib.

The Tecmar drive that we tested is a
5SM-byte removable cartridge hard disk.
It includes two serial ports, ac socket
(for plugging the Mac into the drive),
and power switch at the rear. In front are

the opening for the removable disk and
an indicator LED. The Corvus drive is a
16M-byte unit with an Omninet connec-
tor, an eight-position ‘“‘address” DIP
switch, and power switch at the rear. In
front are three indicator LEDs for
FAULT, BUSY and READY. The Davong
is a 10M-byte drive with a serial port and
ac power switch at the rear, and four in-
dicator LEDs for CHK, com, R/W and
PWR on the front. All three manufactur-
ers offer configurations other than the
ones we tested.

Setting up any of the hard drives is
mostly a matter of connecting a cable be-
tween the modem serial port on the
Macintosh and the drive. With the Cor-
vus drive, however, you must also check
that the DIP switch settings are correct.
Then you just plug in the drive and
you're ready to begin.

Software
Each hard drive comes with an ac-
companying floppy disk that’s needed to

boot the system. You start up the Mac
by inserting this disk (or preferably a
backup copy) into the micro floppy
drive. All the hard disks come pre-
formatted and ready to use. Transferring
applications and files from a standard
disk to the hard disk is done by simply
dragging their icons to the hard disk
window.

At the time of this writing, there was a
significant difference between the soft-
ware for the Corvus drive and the soft-
ware for the other two. The Corvus disk
is preconfigured into volumes, which
means that the disk has been partitioned
into sections. Each volume is treated by
the software as a separate entity similar
to a Macintosh floppy disk. Using a utili-
ty called the Volume Manager, you can
vary the volume sizes from 400K bytes
to 3200K bytes. Though you may have
many of these volumes on one hard disk,
only two can be used at a time (one if
there’s a disk in the internal floppy
drive). A utility called the Mount Man-
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ager moves volumes on and off the Mac
desktop. Other utilities that Corvus in-
cludes are for backing up volumes to
floppy disks and verifying the
Omnidrive/Macintosh connection and
the drive interface.

Since the Mac operating system (ver-
sion 1.1 of the Finder) doesn’t recognize
hard disks, each manufacturer has been
forced to provide its own version of the
Finder. All work well for a limited num-
ber of files but encounter problems as the
number increases. This is due to limita-
tions inherent in the Apple Finder itself.
For example, a simple operation such as
cleaning up a desktop that contains 100
files can take 5 or 10 minutes, which es-
sentially makes this function unusable.
Also there’s a tendency for files to disap-
pear when there's a large number of
them, which makes it very difficult to
take advantage of the storage capacity of
the hard disk. You may have used just
half the room on a 10M-byte hard disk,
but if you have 125 files or so, you're
near the limit that the operating system
can handle.

Performance

The nicest feature of using a hard disk
with the Macintosh is the increase in the
speed of operations, especially after
disks have been removed from the inter-
nal and ext(ernal floppy drives. We timed
two operations for each of the hard
disks: 1) opening a MacWrite document
and 2) closing the document and open-
ing MacPaint.

The times were compared to those we
got when performing the same opera-
tions on a Mac with an external drive. [n
general, we found that the Mac with a
hard drive was about twice as fast (see
table above).

One way the performance of your sys-
tem will be degraded when a hard drive
is connected 10 the Mac’s modem port is
that your ability to connect to the phone
lines 1s restricted—you have to discon-
nect the drive whenever you want to use
your modent.

March 1985

FLOPPY VS HARD DISK PERFORMANCE
(times in seconds)
Operations Two Floppy Tecmar Corvus Davong
Drives MacDrive OmniDrive Mac Disk
(rernovable)
Load a MacWwrite
Document 24.8 14.7 11.0 11.4
Close MacWrite/
Begin MacPaint 41.5 21.2 11513 194

Comments

The major drawbacks to using a hard
disk with the Macintosh are the current
state of the system software and the limi-
tations to speed imposed by the serial
port. The software problems are under
attack both by Apple and the hard disk
manufacturers. Apple plans to include
hard disk support in its next version of
the Finder, which, hopefully, will sub-
stantially increase the number of files
that it can handle. In the meantime, both
Tecmar and Davong will allow you to
partition the disk in future software.

The speed limitations imposed by the
serial port are here to stay, however. At
about 700K bits/sec, it is a great im-
provement over Mac’s floppy drives. But
it’s not comparable to what you could
get with a built-in hard disk using a stan-
dard disk controller. A further limita-
tion of using the serial port is that the
Mac is unable to boot from the hard
disk.

For the problem of modem communi-
cations, each of the manufacturers has a
long-range solution. Corvus expects to
have available a networking arrange-
ment for the Macintosh called Omninet
by the time this is printed. It eliminates
the problem, since the hard disk will just
be part of the network, as will a modem.
Davong, it appears, hopes to solve the
problem in a similar way by having its
disk hook into the Applebus network
when that becomes available. Tecmar is
approaching the problem from a differ-
ent angle. The new version of the soft-

WAWWLakkaerieaniadiahictary. com

| ware will allow you to connect the disk

to the printer port and a printer to the
disk in a ““daisy chain” fashion. The disk
will then act as a 150K buffer for print
spooling.

Conclusions

Although there are problems and an-
noyances that you may encounter when
using these hard disks, I thought all of
them performed well. It may be irritat-
ing to spend more than $2000 on a prod-
uct and then experience any problems,
but all can be dealt with to some degree.
For example, instead of creating a lot of
small files it’s better to make your files as
large as possible. If you write 1- or 2-
page letters, you might try running them
together in a MacWrite document. If
your modem communications are ham-
pered, you might try using software such
as ‘“‘PC to Mac and Back™ that will run
from the printer port.

Deciding which of the hard disks to
purchase depends on a number of fac- I
tors, such as cost, speed, capacity, inte-
gration into a network, fixed or remov-
able media, and current state of the
manufacturer’s software. I think any of
these hard disks is a significant enhance-
ment to the Macintosh. But if you aren’t
willing to “rough it” to an extent, you’re
probably better off waiting for the soft-
ware improvements to materialize. <

Specifications

Product: MacDrive i
Mfr: Tecmar, Inc.
6225 Cochran Rd. i
Solon, Ohio 44139-3377
Dimensions: 1014"W % 10%4"D
X 5%,"H ]
Weight: 22 Ib
Price: $1995 :
Features: 5M-byte storage capacity on
a removable hard disk, two
serial ports
- Other !
configurations: 10M byte fixed
($1995),
10M bytes fixed
plus 5M byteg
removabie ($3290),
5M bytes
removable plus
5M bytes L
removable ($3290)
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PIVOT

IBM-compatible portable
uses 514" drives.

BY MICHAEL K. GUTTMAN
& MICHAEL KIRKLAND

I F there has been a true portable com-

puter that runs IBM PC software

“out of the box,” it has been a well-
kept secret. Now, however, Morrow has
done it with a 10-lb, battery-operated,
MS-DOS computer that uses 5'/,” flop-
py disks. Named the Pivot, it comes
standard with one disk drive and 128K
of RAM for $1995. The evaluation unit
had two disk drives and 512K RAM and
lists for $2895. At this price, the Pivot
should offer stiff competition, not only
to other MS-DOS portables, but also to
fully featured units.

The Pivot Package

The Pivot is housed in a sleek black
case measuring 9.5H X 13"W X
5.6"D when closed. The case is made of
a very tough plastic that will withstand a
fairly strong impact. Ours remained un-
harmed after a healthy swing (acciden-
tal) into the end of a car door.

Morrow provides a padded shoulder
strap that hooks onto the sides for easy
carrying. There is no handle, so it isn’t
possible to carry the Pivot like a brief-
case. There aren’t any storage slots for
disks, manuals, or notes, either. Howev-
er, for about $60 Morrow will provide a
carrying case that should amply remedy
these deficiencies.

The Keyboard

The keyboard folds down from the
front of the case, swinging ona pivot from
which, we surmise, the unit gets its name.
The keyboard has standard-size type-
writer-style keys and spacing, and the
keys have a solid feel when pressed. To
conserve space the numeric pad shares
keys on the right side of the keyboard and
is, as usual, activated by the NUM LOCK
key. Thearrow keys are placed in arow at
the bottom right hand corner.

Along the top of the keyboard are the
standard ten function keys, as well as
four special function keys that Morrow
refers to as icons. These icons, labeled by
meaningful pictures, are used to select
the ROM software and to boot or return
to MS-DOS. The function keys are of the
touch type, similar to those found on mi-
crowave ovens. Fortunately, their use is
limited enough that they present no
problem.

The Disk Drives

The Pivot we reviewed had two inter-
nal doubled-sided, double-density, one-
third-height floppy disk drives. They are
mounted in such a way that the disks are
inserted vertically through the right side
of the unit. Like most third-height
drives, these have access times that are
noticeably slow. In particular, changing
from one drive to the other (which hap-
pens several times while a disk is copied),
takes some time. It is also accompanied
by a sharp buzzing sound, which could
present a problem if you expect to use
the Pivot during a meeting or lecture or
in a library.

Otherwise, the drives functioned

(Continued on page 86)

30

PHCTOS BY BOB LORENZ

WWW. amerncaaradieohigtary com

Computers & Elecironics


www.americanradiohistory.com

START WITH CIE.

Microprocessor Technology. Satellite Communications.

Robotics. Wherever you want to go in electronics
... start first with CIE.

Why CIE? Because we're the leader in teaching
electronics through independent study. Consider this.
We teach over 25,000 students from all over the
United States and in over 70 foreign countries. And
we've been doing it for over 50 years, helping
thousands of men and women get started in
electronics careers.

We offer flexible training to meet your needs.
You can start at the beginner level or, if you already
know something about electronics, you may want to
start at a higher level. But wherever you start, you
can go as far as you like. You can even earn your
Associate in Applied Science Degree in Electronics.

Let us get you started today. Just call toll-free
1-800-321-2155 (in Ohio, 1-800-362-2105) or mail in

The Cic Microprocessor Trainer Felps you to learn how circuits with
MICroprOCessors sunction in comouiers.

the handy reply coupon or card below to:
Cleveland Institute of Electronics,
1776 East 17th Street, Cleveland, Ohio 44114.

== E g Cleveland institute of Electronics
S=m E = 1776 East 17th St., Cleveland, Ohio 44114

[J Please send your free independent study catalog.

For your convenience, CIE will try to have a representative
contact you — there is no obligation.

Print Name.

Address Apt.

City. Zip.

Age Area Code/Phone Mo.

Check box for G.I. Bill bulletin on Educational Benefits
[J Veteran [ Active Duty

MAIL TODAY!
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WORDSTAR
2000

Has Micropro developed
the ultimate word
processor?

BY CHARLES A. MILLER

HEN MicroPro talks, will ev-
eryone listen? That’s some-
thing the company worried

very little about in the past. Beginning in
1979, when it introduced WordStar, the
company built a huge audience for its
word processing program. Eventually,
MicroPro claims, over 1[.25 million
satisfied—more or less—buyers (and un-
told numbers of pirates) were listening.

WordStar, which was born in an 8-bit
world, has always had its detractors, of
course, but only recently has its popular-
ity begun to slip, due in part to the ap-
pearance of new programs like Multi-
Mate, WordPertect, Microsoft Word,
and others, loaded with features. Al-
though MicroPro had a few good vears
(sales in fiscal year 1984 were $66.9 mil-
lion, a 53% gain over the previous peri-
od), the company knew it had to produce
another winner if it was to thrive in com-
ing times.

In response. MicroPro has introduced
a completely new product, WordStar
2000, which bears little resemblance to
the original or its many incarnations.

L —

The only striking similarity to the origi-
nal product is the user interface (for lack
of a better term), or at least its basic con-
ception. With WordStar 2000, you still
use a two-key sequence to initiate a com-
mand (such as CTRL Qs—Quit &
Save—rto save a file), just as you did with
the original product, except that now the
commands are more mnemonic. The
only familiar keyboard commands are
the cursor controls, which resemble the
WordStar keyboard “‘diamond”—cTRr1L
s, for instance, moves the cursor one
space to the left—a holdover from the
days when few personal computers had

dedicated cursor keys. In fact, some of

the commands that used to require a sin-
gle cTRI/keystroke combination re-
quire more keystrokes. For example,
CURL T (delete right word in the original
version) now becomes a more mnemonic
CTIRI RW.

Users of the original WordStar can
anticipate a new learning experience
with version 2000. True, they can forego
the frustration of non-mnemonic com-
mands and arcane documentation, but
they will also need to relearn all the old
command sequences. Novices, however,
will have it casy. Learning WordStar
2000 will probably be a breeze compared
with learning WordStar 3.3. For one
thing, there are no more dot commands.
If you want to format a file, you do it
from the keyboard.

Running WordStar 2000
To run the program, you must first in-
stall it, and if you have a two-drive sys-
tem, you’re in for a real challenge. The
installation procedure is almost perplex-

ing—mnovices may get through it, but not
by trying to follow the documentation.
To begin with, the program comes on six
disks, the Plus version on seven. Much of
the mstallation is automated with batch
files. but there is a lot of disk swapping
on a floppy-based system. It you have a
hard disk, the installation goes much
more smoothly.

You may make up to three copies of
the program (a counter decrements after
each installation), but you can uninstall
acopy anytime, forcing the counter back
up by one.

The first thing users of the original
WordStar will notice about WS2000 is
that the menus are a lot cleaner. In fact,
they’re downright sparse. And, of
course, once you learn the program, you
can fix things so the menus don’t show at
all.

The help screens are a bit more con-
text-sensitive than those of the original
WordStar. For general information, you
can scroll to the screen you want either
by pressing the spacebar or, more quick-
ly, by pressing the command you want to
know more about, then entering CTRL G.
For detailed information. however, you
must refer to the documentation. The
help screens do little more than jog your
menory.

To select a file to open, you first call
up a list of the files on the disk with an E

[
B

Specifications

Product: WordStar 2000;
WordStar 2000 Plus
Mfg: MicroPro international Corp.
33 San Pablo Ave.
San Rafael, CA 94903
415-499-1200
Price: WordStar 2000: $495;
Word$Star 2000 Plus, $595
Requirements: 1BM PC, XT, AT or
compatible, PC DOS
2x, 3.0; 256K RAM
(320K for DOS 3.0
and IBM AT); two flop-
py disk drives (hard
disk recommended).
Copy protected—
three copies are per-
mitted at any given
time and the program
can be booted from a
hard disk. The pro-
gram is written in the
C programming lan-
guage, and MicroPro
intends to port it to
other formats later
this year.
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command (the mnemonic device, of
course, for Edit) from the main menu. If
the file already exists, you move a high-
light (the filename in inverse video) to
the file name and press ENTER. One mi-
nor problem is that the highlight doesn’t
wrap vertically: When you get to the bot-
tom of one column you have to move it
to the top of the next; it doesn’t jump
there automatically. And the PG UP and
rG DN keys won't scroll you through the
file list, a minor inconvenience when you
are working with a long list. You can,
however, use the directory features of
DOS—that 1s, retrieve (or save) docu-
ments in any directory you wish.

New Possibilities

Onc handy feature of the program
may not turn out to be so handy. The
typewriter mode, which should let you
use your computer/printer combination
as a regular, albeit expensive, typewrit-
er—for addressing envelopes or dashing
off quick notes—works fine, except
when your printer has a buffer that you
can’t turn off. With a buffer, typed char-
acters won’t print until you hit the re-
turn key, whereupon the entire line
prints. You don’t see each character at
the printer as you type it, which seemed
to make it a nonfeature feature to me, €s-
pecially since so many printers have
buffers.

One thing I like about the program—
and something that has become almost
standard with word processors—is the
flying reformatting of text. When you in-
sert a word or change the margins, the
text is reformatted automatically (and
quickly), including any centered lines.
There are no more CTRL. B’s (the origirnal
WordStar reformatting commands) to
issue. And when the text is reformatted,

SELECTED COMMANDS IN WORDSTAR AND WORDSTAR 2000 |

Command

Right one character
Left one character
Up one line

Down one line

Top of screen
Bottom of screen

Beginning of file CTRLQOR
End of file CTRLQC
Beginning of biock CTRLOB
End of block CTRL OK
Set left margin CTRLOL
Set right margin CTRLOR
Ruler on/off CTRLOT
Delete right word CTRLT

Insert carriage return CTRLN

Save and resume edit CTRLKS
Delete block CTRLKY
Print double strike CTRL PD
Print underline CTRLPS

Conditional page
New page

WordStar

CTRLD Or . arrow
CTRLS or |. arrow
CTRLE Or up arrow
CTRLX or d. arrow
CTRL QE OF HOME
CTRL QX Or END

.cp (dot command)
.PA (dot command)

WordStar 2000
CTRLD OF I. arrow
CTRLS or |. arrow
CTRLE Or up arrow
CTRLX or d. arrow
CTRL CH Or HOME
CTRL CX OF END
CTRLCB

CTRL CE

CTRLCA

CTRLCZ

CTRLTL

CTRLTR

always on
(formatted file)
CTRL RW

CTRLCt

CTRLQS

CTRL BR

CTRL PE

CTRL PU

CTRL OK

CTRL OP

WORDSTAR 2000 COMMANDS NOT IN WORDSTAR

Command

Cursor to window
Remove sentence
Undo last removed text
Quit and print

Block arithmetic

Block sort

Select print font

WordStar 2000
CTRLCW

CTRLRS

CTRLU

CTRL QP

CTRL BA

CTRL BS

CTRL PF

“soft” hyphens—tor word breaks at the
ends of lines—appear and disappear (as
necessary) automatically. You can set
margins line by line, that is, so that each
new line has a new margin, and you can
use multiple ruler lines to keep track of
each new setting. With this feature, it’s
easy to create hanging indents.

This brings us to a tradeoff that seems,

1o me, a bit frustrating. Under some
conditions, what you see on display is
not what you get. For example, line
spacing (and justification, as well)
does not show on the screen. If you
want to change line spacing, you can do
so casily by designing a proper Format
file or by typing a Print Height

(Continued on page 90)

WordStar 2000 help menus (below left) are context sensitve. Other menus (right) are clean and direct.

HELP ~ FUHCTION XEVS - 5 of 5
old down the key and press a nunber key at the top of the keuboard.

rge: Insert File

rge; Hext Co;-g
ferge; Fepeat Pracedure
Merge: Assign Fields
Kerge: Select Data File

Check Spelling of Rest of Document
Chegk Spelling of Paragrash
Check Ssell;a of lard
Quit and Print
Huit and (ontinue

it and fbandon

17 |
L A L

v A v

¢ holn. Racksmaes fan |
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Edit / create

Berave

Mirectory / doive

Kave / rename

Spelling correction
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| STAR’S NEW
PRINTERS WORK
20% FASTER.
COST 20% LESS. ARE
100% CERTAIN TO
CHANGE YOUR MIND
ABOUT PRINTERS.
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= W0 printer could be more appealing
than one you design yourself.

And, in effect, that's what you've done.

The new “S” series printers from Star
Micronics have been designed not to our spec-
ifications, but to yours. With values that con-
found our accountants but will make great
sense to you.

These printers are faster than ever. More
compatible and reliable. With more added in
and fewer add-ons.

And yet they cost less.

Don't try to figure it out. Just enjoy.

NLQIS1 OF 2

Stechun 5
tarwoqu ,,

Because we've
increased our print-
ing throughput by
20%, you can now
finish 6 pages in the time 1t
used to take to print 5. And even though we've
upped our speed, we've kept up our quality.

In fact, on three of our new models, both
draft and near-letter-quality are standard (no
extra charge). A fourth model, the SB-10, prints
draft and letter-quality standard (again, not
extra).

So now, with just one printer, you're ready
for data processing and word processing.
That's like owning two printers for the price
of justone.

GET ON LINE BY
JUST PLUGGING IN

The new Star “S” series
printers are fully compatible
with even the most fickle of
personal computers.

And they're especially
friendly with IBM®PC, Apple;
Commodore? and all compatibles.

Dear nr Cow ] ey

IN raspe
nSe to yay
plas YOUr Ietter o

o

In most cases, hooking up is no more
complicated than putting a square pegin a
square hole. But it's a lot more rewarding.

READY FOR
ANY SOFTWARE

The new “S" series
printers make printing
aseasyas 1-2-3”
Which is just one
example of the many
spreadsheet programs
they're ready for.

The new Stars can work
with word processing programs
like WordStar® Educational software
like Dr. Logo.” And even the new integrated
formats like Framework™ and Symphony.”

So Star printers match hardware to software
without disk-driving you crazy.

They handle many functions faster. They're
more compatible. Less expensive. More reli-
able. And have a full year warranty. “S” series
printers have been designed with so many of
your needs in mind, it's as if youd done it
yourself.

And what a great job you did.

For a free demonstration, visit your local
Star dealer.

SD-10 types
draft and NLQ,
}' just $449.

i

SR-10 prints
200 cps for only 5649

SR-15 includes 16K memory
for spreadsheets, $799.

SicQlr -

THE POWER BEHIND THE PRINTED WORD®

200 Park Avenue, New York, NY 10166
Chicago, IL (312) 773-3717 » Boston, MA (617) 329-8560
Irvine, CA (714) 586-8850

Prices shown are manufacturer's suggested retail prices

Circle No. 69 on Free Information Card
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'HABADEX
AND
'MACPHONE

- Two telephone
management
systems for
Macintosh.

BY BRAD HESSEL &

LTHOUGH the image of the per-

REDMOND SIMONSEN
sonal computer as an “electron-

Aic desktop™ predates Apple’s

Macintosh, it has become a cardinal arti-
cle of faith with the Mac.

Now two products claim to extend the
electronic desk metaphor turther: Haba-
dex, by Haba Systems, and MacPhone,
by Intermatrix. They would have you
forget your calendar, your desk clock.
your rolodex, and your programmable
phone. They promise to integrate every
aspect of your desk-life.

How ambitious is this promise? Well,
consider the fact that while your Mac is
running Habadex or MacPhone, it can-
not do anything else. To replace $250
worth of desk paraphenalia with a
$2000+ computer, such a program has
to be awfully good.

Habadex

Of the two products, Habadex has the
greater aspirations. [t can:

® Act as phone/address book

® Dial phone calls

® Keep track of daily appointments

® Produce labels using data in the ad-
dress book

® Produce form letters using the ad-
dress book

Habadex consists of the master disk, a
48-page manual, and the HabaDialer
which connects your phone and phone
line to the Mac. The master disk, which
can be copied, is not needed to run the
| program or store data; it is needed only

for an “ID check™ to start the program

each time. The HabaDialer is a snap to

install—one end plugs into the Mac's
| sound port and the other connects to the
phone line. The phone is then plugged
mto this dialer.
| Thesight that grects the Habadex user
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1s a picture ol two of the items that, pre-
sumably, will no longer be needed on
your desk: a directory book indexed
from A to Z and an appointment book
indexed from January to December. On
the cover of the appointment book is the
current date and time and listings of
your next (wo appointnients (if you have
any more today) and the next two
“things to do™ (if you've listed any of up
to 21 such possible “‘things™). Thescreen
is functional: selecting, with the mouse,
the letter C opens a window with direc-
tory book entries starting with C, for ex-
ample. Selecting Jan calls up the January
page of a 1985 calendar.

To make an entry in the directory, you
select the “*New Entry™ tab on the direc-
tory, which brings up a “"New Record
Entry™ screen. This screen looks impres-
sive. [t consists of 19 predefined fields
ranging from “First Name™ through
“Misc. # 17 and “Misc. #2” to “Ac-
count Code.” Habadex can sort your di-
rectory by any one of eight of these
fields, including zip code, category, first
name (handy it you forget someone’s last
name), account code, company, and the
two miscellaneous fields, in addition to
last name. The fact that you cannot rede-
fine fields or add or delete them is a
drawback—how serious it is depends
upon your needs.

A serious inconvenience is that you
also cannot alter the size of each field.
The first two company names I wanted
to enter-—Ares Development Corpora-
tion and Health Insurance Plan of
Greater New York—would not fit. The
titles of my first two entries—Executive
Vice President and Coordinator of Reg-
ulatory Affairs—were also too long. So
much for using a Habadex label to make
a good nupression on a title-conscious

associate or a new contact. |

The documentation does not discuss
any limitation on the
phone/address book entries.

The next major facet of Habadex is the
automatic dialer. It is quite rudimenta-
ry. Probably the crudest aspect is that
Habadex does not recognize your own
area code. Thus, when you enter phone
numbers, you must ontit the area code
for local numbers, or else Habadex will
blindly use it and botch the call. If, like
me, you happen to work in one area code
and live in another, forget about taking
Habadex home with you to use on your
own Mac: You'd have to change all the
area codes! You would have the same
problem if you moved.

The second most inconvenient feature
of the dialer is that Habadex recognizes
only one long distance service. If you
happen to use more than one.. .. well
you get to dial the access number and
vour authorization code yourself. And
presumably since Habadex does not ap-
preciate the difference between a local
and a long distance call, there is no
“automatic” long distance service op-
tion—you have to specity long distance
from the dialer menu for each call you
want it to apply to.

Another annoyance is that it will not
automatically dial 1" for AT&T long
distance. You have to input that along
with every individual phone number. On
balance, assuming you're calling tfrom
the right area code. Habadex is more |
convenient than dialing yourself, but less |
convenient than using a programmable
phone.

Probably the strongest component of
Habadex is the label generator. The pro- ‘
gram gives you tremendous flexibility in
desighing the appearance and selecting-j

number of |

WWW. amerocaatadiohigatary. com
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Habadex and MacPhone

MacPhone’s opening screen is shown on the left.
Selecting “calendar” brings up the screen shown on the right. Selecting any date
brings up a window that contains notes for that date.

the information content. You can con-
trol font and style. You can also print
across one, two, or three labels. The
main drawback is that you have to posi-
tion the label icons on the screen to get
the spacing right on paper. and, as the
manual euphemistically understates,
Habadex *is a litile sensitive about
where you put the labels on the screen.”
Considerably less useful is the form
letter option. While you can send one-
page letters to any subset of the names in
the directory, you really need tractor-fed
letterhead to do so efficiently. Blank pa-
per won't do since there is no way to
head the letter with your return address.
You also have to be willing to start your
letter, “Dear. . .. " There is no way to
change or eliminate the salutation.
Finally there is the appointments fea-
ture. You're allowed up to 14 a day, and
Habadex beeps you whenever it’s just
past time for one (for some reason,
Habadex uses its own clock, rather than

the one built into the Mac, and it runs
slightly slow). The main drawback here
is that you can only schedule appoint-
ments up to 31 December 1985. Possibly
Haba Systems anticipates that by then
most people will have given up on
Habadex.

MacPhone

MacPhone is the less presuming of the
two programs, but generally what it
does, it does very well. Its main func-
tions are to:

® Act as a personal phone directory

® Dial calls

® Maintain a phone log of outgoing
calls

® Track daily appointments

The MacPhone package consists of

the master disk, a 52-page manual, an
8Y." X 7%" X 2" base unit which atta-
ches to the side of your Macintosh, and
an inexpensive hand-set telephone. The
master disk is copy-protected, and you

are expected to trust your data to it. You
can get a second master disk for $20
from the manufacturer, but the docu-
mentation indicates no way to back up
your data from one to the other. The
base unit is connected between the Mac's
sound port and the phone line; the
MacPhone phone (or more likely, your
own phone) plugs into the base unit.

Starting the program summons the
*“control panel™ to appear in the upper
left-hand quarter of the screen. From the
control panel you can call up the Phone
Book, Calendar, New Entry, or Phone
Notes windows, or initiate a call.

The phone directory is limited to 200
numbers sorted alphabetically. Up to 80
of these can also be inscribed in conve-
nient pull-down menus (and until you
accrue more than 80, all your numbers
automatically appear there). These num-
bers can be called without using the
Phone Book window.

(Continued on page 85) |

'~ Habadex users are greeted with a picture of directory and appointment books
as shown on the right. Selecting “Mar” brings up the screen shown on the
right. Selecting any date will show the appointments for it.
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FIRST CHOICE

o \"5 P C The Independent Guide To IBM Personal Computers

,@0

: E \] \ ﬁ ‘.a‘ o, PC is the only magazine that keeps you up-to-date with the newest trends,
- ‘10"" S g0 “z‘;;f':, \ innovations and releases in IBM and compatible personal computer
3 e W : ,g\ ‘~;.~ technology. Every-other-week, you'll receive the most current news on
=3 how other users and professionals like yourself are using their IBM
g PC...you’ll discover the newest hardware on the market and what it
%, promises (and actually delivers) to you and your system...and

h“f:;,_@\“;‘vc you’ll never be out-of-date with the newest software releases.

In short, when you subscribe to PC, you're subscribing to the
first choice for IBM PC users who want to make the most out of
their system.
If you use an IBM PC or compatible, you owe it to yourself
to subscribe to PC, your source for new ideas, information,
and innovations.

ACT TODAY AND GET UP TO 8 BONUS ISSUES!

INFORMATION
& INNOVATIONS...

r-—-r—r——~F—~ ~ "~~~ “~"~“"*"™"~"~"~""~"""™""™"""™"™"™/"/""™/"/"/'"/"—/"7/V"/—/"7//7"77 1
' '
l PO. Box 2443, Boulder, Colorado 80322 I
| Please enter my subscription to PC for: i
| P bi-weekly issues for $21.97 INCLUDES 4 BONUS ISSUES. SAVE 32%! |
| Check one: (1 48 bi-weekly issues for $39.97 INCLUDES 8 BONUS ISSUES. SAVE 38%! |
| % Il;.'?ll}]’merllt :nc]OSEd Savings based on full one-year (26 issue) subscription price of $34.97. |
| 11l me later |
| Mr{les(Ms please print full name |
| For faster service, Company il — |
I phone toll-free, Address home I
| 1:800-852-5200 City State Zip |
| Please add $48 a year postage in Canada and all other foreign countries. Allow 30 to 60 days for- |
' delivery of first issue. CE82219 |
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THREE
STATISTICS
PACKAGES

| Now you can get much of
the power of mainframe

' stat packages on your
micro.

' BY MARK LERNER

HERE 18 an increasing probabili-

I ty, experts say, that you will be

doing statistics on your micro
very soon. Several new statistical pack-
ages for micros have become available,
among them SPSS/PC, StatPro, and
Trajectorics.

These three programs, in most re-
spects, live up to their billings—each
does analysis of variance, cross tabula-
tions, and regression analysis. Special-
1zed routines are also available, such as

time-series analysis or regression model

building. The programs are similar only
insofar as they all accept raw input data,
compute statistics, and report the re-
sults. They vary in how they acquire raw
data, whether they work from a menu or
a command language, in what statistics
they compute, and how they display re-
sults. Of the three, SPSS/PC provides
the most detailed and flexible statistical
routines. StatPro is the easiest to use,
and 15 quite powerful. Trajectories needs
a minimum of hardware and provides
source code to all routines.

SPSS/PC

The most versatile program is SPSS/
PC. This package is largely compatible
with the SPSS found on mainframe com-
puters; the PC/XT version uses a com-
mand language that I found quite flexi-
ble. The language can be used inter-
actively, and sequences of commands
can be written with an editor for subse-
quent processing.

SPSS/PC processes both alphabetic
and numeric data read in fixed-field or
variable-field format. It’s not limited to
one record per line of input; rather, it al-
lows both multiple inputs per record and
multiple records per input. Data can be
saved, and later restored, with portable
system files.

Because several language statements
support record selection, SPSS/PC can
be instructed to process part of the data-
base, based upon complex logical expres-
sions. In addition, particular values can
be designated as logically deleted, or
“missing.”” Data manipulation features
include a RECODE statement, along with
computational and logical abilities that
are better than many programming lan-
guages. Recoding consists of assigning
specific values to a range of inputs.

One-pass Transformations

The program can do computations
with built-in algebraic and transcenden-
tal functions as well as other functions
and 1.AG statements to reference the val-
ue of a previous case. All transforma-
tions are executed in one pass over the
data.

In addition, the command called vAL-
UE 1 ABELS, can be used to add descrip-
tive information to each variable, even
months after it is created.

The gem of this package is its statistics,
which consists of various routines that
ultimately provide more flexibility than
the other two packages. With SPSS/PC,
you specify the name of a procedure, the
variables to be used, the options. and re-
quests for additional statistics. One com-
mand, REGRLSSION, has powerful mod-
cl-bulding features. These include 6
methods of using variables, 7 criteria for
selecting variables, 17 statistical opera-
tions (analysis of variables, sweep matrix
tolerance, etc.), and 11 “‘descriptives,”
(mean. mode, median, ete.). OQutput can
be manipulated by a flexible report writ-
er, which can doaggregation and compu-
tation, column/row labels, and other tor-
matting functions.

The program makes it easy to share
data with other PCs or mainframes. It
comes with a communication program
(called Kermit, which was developed at |
Columbia University Center for Com-
puting Activities) to transfer data and ’
programs between a mainframe and a
PC. In addition, the system tile format is
compatible with mainframe files; a
mainframe SPSS-X utility can translate
jobs for the PC.

(Continued on page 88)

{ Specifications } Specifications W

z — 1 =
[0 Product: Trajectories Product: StatPro

Mtg: DBi Software Products | Mfr: Wadsworth Professional Software
;‘ One Energy Place Statler Office Bldg., Suite 1435
3 . 5805 E. Pickard Rd. ‘ 20 Park Plaza
° Mt. Pleasant, MI 48858 Boston, MA 02116
E 517-772-5055 617-423-0420

Price: $395 Price: $795

Requirements: IBM PC or compatible, Requirements: IBM PC/XT or compat-
{ BASIC, 64K RAM, and ible, Apple Il series or

one floppy drive

';2 ~

I, UCSD P-System (in-
cluded), 128K RAM |
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Specifications

Product: SPSS/PC 1
Mfr: SPSS, Inc.
444 N. Michigan Ave. ‘
Chicago, IL 60611
312-329-2400 i
Price: $795
Requirements: IBM PC/XT or compat-
ible, DEC Pro 350, | |
320K RAM, hard disk p
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DOES COMPUTER-ASSISTED
INSTRUCTION WORK?

Educational software has captured the public’s imagination.
But is it better than traditional teaching methods?

BY PAUL BONNER
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N schools and homes across Amer}-
ca. students are using personal coni-
puters 1o help them learn algebra,
master the intracacies of Mendelian g
netics and  balance complex chemigidl
cquations.  But despite the  publicity
about advances in education made posst-
ble by micros, some educators and critigs
claim that only one in ten educationgl
software programs is worth buying.
*Only a small percentage of the edi-
cational soltware out there is really -

teresting,” said Jay Sivin, coordinator of

microcourseware evaluations for EPLE
(Education Product  Information Es-
chunge). Based in Watermill, NY, EPIE
is a nonprofit organization that exard-
ines cach of the 125 or so new educatiofi-
al programs released cach month and sg-
lects from those the most promising |5
far in-depth (30-40-hour) cvaluatiorps.
Sivin notes that out of all the packages
EPIE cxamines each month, usually
“only one or two comes out smelling life
arose.” I
The result is that “*high-quality educh-
tional soltware is almost nonexistent in
our primary and secondary schools™
Representative Albert Gore. Jr., of Ten-
nessee said n a Congressional hearing
last summer. Gore is the author of the

PHOTO BY BARRY BI. ACKMAN

Nutional Educational Software Act ol

1984, which would ereate a National
Educational Software Corporation to
fund R&D for educational software.

In the absence of good couarseware.
students spend most of their time at
computers acquiring computer literacy
rather than learning about anyshing clse.
The Center for Social Organization at
Johns Hopkins University found in a
1983 study that 649 of high school
computer time was devoted.to computer
literacy  courses  cven  though  most
cducators believe that the computer
should be treated as a tool for studying a
wide varicty of subjeets rather than as
the subject of computer-related courses.

What’s Available

There are approximately 7000
cducationad software pachages
on the market. Designed for-
groups ranging (rom_ pre-
schoolers 1o college stu-
dents, and  varying in
price from less  than
$30.00 to several hun-
dred dollars, these
programs occupy a
major part of the
software mar-

ket. Sales of educational software ex-
ceeded $130 million in 1983, Of that
amount, $20 million  was spent by
schools, which form a rapidly growing
market. (The number of computers in
public schools, doubling in cach of the
fast (hree years, has reached about
Paul Bonner is ¢ technical editor of CoM-
PUTERS & EiECTRONICS.
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Operation Frog recreates the high school biology class experience of dissecting a frog and supplies
information about each of the frog’s organs, including, at right, the frog’s eye.

600,000, and is expected to double again |
in each of the next four years.)

The most common way educational
programs instruct is through drill-and-
practice. Generally, a drill-and-practice
program resembles an electronic work-
book. The computer presents the stu-
dent with a few pages of information,
then presents a quiz. Programs of this
type were among the earliest examples of
educational software. Dave Weaver,
who coordinates courseware evaluations
for the Northwest Regional Education
Laboratory’s MicroSIFT Clearing-
house, explained that *“When computers
were first introduced into schools you
saw a lot of computerization of activities
that teachers already do: drill-and-prac-
tice, workbooks on computers, those
types of things. I call them direct in-
struction packages. They computerized
something that was already taking
place.”

In the better examples of drill-and-
practice software the computer adds
something that could not be obtained
from a workbook. Jay Sivin stated that
in examining drill-and-practice soft-
| ware, EPIE’s evaluators “look for an ele-
ment that adds something that you can’t
get from a workbook. For instance, feed-
back or what the computer shows you or
tells you after you respond. We look for
graphic demonstration of the answer or
how you would get the answer. We look
for explanations of solutions. We would
also look for the producer to explain why
your answer wasn't right. In that kind of
delivery system the computer is almost
acting like a human tutor in addressing
the specific problems that a student
has.” Using a computer in this way, a
software author can make even some-
thing as unappetizing as an algebra drill

**a much more enjoyable and motivating
experience,” says Sivin.

Weaver agrees with Sivin’s criteria,
but finds that drill-and-practice is over-
used. “Getting immediate feedback is
one of the only advantages of direct in-
struction packages on the computer.
That's why people still use it, and why
there will always be a place for it in edu-
cation.”” However, he added, many
educators feel that the situations in
which drill-and-practice software is ap-
propriate are too few to justify the fact
that 60-80% of the educational software
available today falls into the drill-and-
practice category. According to Weaver,
*“The general public is becoming much
more critical of drill-and-practice and
tutorial packages.” and is tending to re-
Ject the “computerized workbook™ type
of program: “‘People began to realize
that while the computer can do that and
do it fairly well, there are other things
that the computer can do that work-
books and textbooks really can’t do.”” As
a result, he says, MicroSIFT’s evalua-
tors have begun to give much higher rat-
ings to programs that are exploratory,
that do something that another medium
doesn’t do.

Not only does drill-and-practice soft-
ware seem to underutilize the comput-
er’s special capabilities, but, as Sivin not-
ed, “Drill-and-practice doesn’t suit itself
terribly well to a lot of high school fields,
where the idea isn't so much simple
memorization as interconnecting ideas
and developing the ability to apply
ideas. . . . High school social studies
teachers will not be satisfied by having
the student memorize a certain body of
facts.”

Fortunately, a second kind of educa-
tional software is beginning to emerge—

software that simulates real-world
events and gives students educational ex-
periences otherwise unavailable. Al-
though this genre of software to date
comprises only about one out of 20 edu-
cational packages, examples of it domi-
nate anybody’s list of the most talked
about and highly rated items.

One of the most popular simulations
on the high school and college level is
Catlab from Conduit. Catlab illustrates
genetic theory by simulating cat breed-
ing. Students can determine about six
characteristics of the markings of a pair
of cats whose offspring will be shown on
the screen. They can form hypotheses
about the dominance or recessiveness of
certain markings and then test their the-
ories over the course of dozens of genera-
tions in a matter of minutes rather than
years.

Catlab doesn’t intend to give students
the detailed information a textbook
would or to replace the textbook. Rather
it tries to provide an experience that no
textbook, in fact no other educational me-
dium, can provide. Molly Hepler, a prod-
uct manager at Conduit explained, “Cer-
tainly Catlab won’t teach you everything
about genetics. There are things that are
better left to textbooks. But the thing
about Catlab is the easy way that students
can design experiments and replicate
them. They can do many more experi-
ments using the program than they could
without it. Certainly at most universities
you’re not going to allow your introduc-
tory level genetics students to house cats,
or any animal for that matter.”

Thus, the point of simulations, as
Sivin noted, is that some kinds of activi-
ties and problems will be out of reach to
the student in a high school classroom
without the computer at this time; “‘for
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instance, there are a couple of simula-
tions of presidential campaigns. It's very
difficult to have students experience
what it's like to be in a real presidential
campaign, but if you've got a good com-
puter simulation, you can get the emo-
tions and thinking flowing."

Selecting the Best
There are cducational software pro-

Y BT N 3 (T RS )

Algebra Arcade (left) asks you to enter an equation which, when plotted, will hit each “algebroid.”
The Arrakis Advantage (right) presents science concepts with interactive text and graphics.
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grams that can, in Sivin's words, “'really
turn around an educational experience.™
On the other hand, there are also a great
number of programs that are entirely
mediocre, and finding the good ones can
be a trying endeavor.

One thing that makes selecting the
most effective programs difficult is that
no one really knows how to tell if a pro-
gram “works’ or not. The research nec-

THE DARTMOUTH EXPERIENCE

ot everyone is gloomy about the
N educational benefits of comput-

ers. Students at Dartmouth
have been using computers for mare
than 20 years, plenty of time to discover
whether computers are the educatioral
flops some critics suggest. In fact, the
role of computers continues to grow at
Dartmouth accompanied by the ap-
plause of students and faculty.

Dartmouth’s uniquely long history of
widespread educational use of comput-
ers began in 1964, when the university es-
tablished a policy of free access to its
time-sharing computers for all its siu-
dents. In that year, Dartmouth also be-
came the birthplace of the BASIC pro-
gramming language.

Today, Dartmouth still leads in using
computers for education. In 1984 an am-
bitious plan to tie every dormitory room
into the school’s high-speed information
network was completed, giving each on-
campus student access to the school’s
mainframe computers from his or her
dormitory room. And to help the stu-
dents use the network, Dartmouth nas
taken advantage of its membership in

March 1985

Apple’s University Consortium to offer
its students computers and software at
discounted prices.

Their long experience with computers
has given educators at Dartmouth an un-
usual perspective. For example, al-
though educators elsewhere decry what
they see as a shortage of educational soft-
ware, William Arms, vice provost for
computing and planning at Dartmouth,
said that “by and large, specialized
courseware is only a minor part of com-
puting on most university campuses.”

Arms finds no fault with using special-
ized courseware when appropriate. In
fact, he said. Dartmouth has embarked
on an “‘energetic program”’ to encourage
the faculty to develop courseware. With
funds from the Sloan Foundation, facul-
ty members design courseware that they
turn over to outside programmers to im-
plement on the Macintosh. Among the
areas in which courseware is currently
under development are music, lan-
guages, chemistry, the social sciences,
statistics, and logic. Software developed
under this program will be shared with
other colleges and universities through

WAWWLakherieaniadiahistarn.com

Test of Hilliran’s Experinent

Type your ansuer and press RETURN.

| essary tosay that one approach is superi-

or to another just hasn't been done. As
| Dr. Gary G. Bitter, coordinator of the
‘ Arizona State University Microcomput-
\ er Research Clinic, explained, I can't
give you direct evidence that this piece of
software is effective or this one isn't. . ..
It's too early to say that we're helping
the algebra student learn math with
| (Continued on page 92)

the Sloan Foundation and the Apple
University Consortium.

In general, however, Arms believes
the most interesting work being done
with computers on campus is with gen-
eral applications software: *‘Clearly
there will be more courseware in the fu-
ture, but I don’t think that’s the most im-
portant area.”” While most educational
courseware seems to be in math and sci-
ence, Walls said the humanities are
probably the most active area in comput-
ing. However, he added, the degree to
which computers are being used in the
humanities is hidden because computers
aren’t being used to run courseware so
much as they are being used, for exam-
ple, in text processing, laser printers, and
text sorting.

Dartmouth business students are also
using computers heavily—for standard
spreadsheet and database programs.
Once again, the level of computer usage
cannot be measured by the amount of
courseware available in it. “Computers
are general purpose tools,”” Arms notes.
“Often they are best used with general
purpose software.”’ o

47



www.americanradiohistory.com

Q plus for
your apple...

Are you depending
more on your
Apple? Are you
already using an
Apple in your
business or home,
but want to get
more out of it?
When upgrading
your system, do
you rely entirely
on the retailer’s
claims? Do you
find that other
magazines don’t
go beyond
simplistic pro-
gramming ideas?

LOOK NO FURTHER!
A+ IS HERE!

A+ will teach you how to
maximize the functions of
your Apple. It brings to life
new and innovative program
applications for the Apple II
series and the new Macintosh
microcomputers . . . features
you won’t find anywhere else!
You’ll find reviews of new
software packages and in-
depth evaluations of new
hardware and peripherals for
the Apple.

A+ is a useful tool to help
you get the most out of your
Apple in both the office and
the home!

A+ is not written for com-
puter technicians, nor is it a
simple magazine written for
new users...A+ is written for
Jyou, covering...the programs
Yyou can adapt for your office
and home...the products you
can purchase to expand your
Apple II series or Macintosh
microcomputer...the applica-
tions you can implement to
increase your productivity
...the topics you want and
need, month after month!

SUBSCRIBE TODAY
AND SAVE UP TO 26%!

A+ IS THE
BUSINESS GUIDE FOR
APPLE COMPUTING!

Get the reviews and evalua-
tions of the newest releases
for business and finance...
which of the three leading
Dow Jones Market analyzers
is right for you...how to use
the Apple as a crystal ball to
predict the future of your
company...financial forecast-
ing and analysis programs to
meet your needs...inventory
control programs that aren’t
losers...patient- and client-
profile packages that tell a
story...and ways to increase
the efficiency of your word
processor, in the office or at
home!

Tablets for I's—new relief for the
creative professional and student.

A+ IS THE
CONSUMER’S GUIDE
TO NEW SOFTWARE!

Each issue of A+ gives you
unbiased evaluations of the
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latest software releases for
home and office...programs
that teach you how to use
video games to help children
learn...which modems will
make your Apple a great com-
municator...the software so-
lution to combine graphics,
animation and text...problem
solving with artificial intu-
ition...software that gives you
all of your money’s worth
...and games that challenge
your mental faculties and not
your good nature!

A+ IS YOUR MONTHLY

‘FACT SHEET”

IN NEW HARDWARE

AND PERIPHERALS!

i+ covers what you need to

xpand your Macintosh or

\pple II series...current ad-

ances in telecommunications
1 networking...new ways

ugment memory...how to

ord processing a snap.

ry Disk—It's new, it's hot and

THE
INDEPENDENT
GUIDE

FOR apple
COMPUTING

—‘M[m I

-

g
EVERYTHING
20X

REVIEWS
THE GRAPHIC
fr
BEAGLE BASIC
SYSTEM SAVER

OACK TALK
AND P
siBvice

* MGHTECN
MUSCii Tone

hardware you’ll need to ac-
complish the jobs in your
business and home!

You'll get this and so much
more in each monthly issue of
A+! Regular columns and
features covering Graphics,
Programming, Education,
Games and Entertainment
make A+ the source for new
applications and ideas...and
Rescue Squad, Thoughtware
and Product News round out
all the facts you need for your
Apple!

+ is the complete guide
for Apple computing, the
magazine you can’t do with-
out!

Modem Magic—Reach out and access
on information service.

access a wider variety of pe-
ripherals with greater ease
...what debugging aids really
work...how to expand your
RAM...ink-jet printers or
dot-matrix printers...and the

THE INDEPENDENT GUIDE
FOR apple COMPUTING

PQO. Box 2964 - Boulder, Colorado 80322

YES. 1 don’t have to look any further, A+ is herel Please enter my
. = subscription to A+ for:

[ 8 issues for only One year for only ] Two years for only
$13.97—SAVE 16%! $19.97 —SAVE 20%! $36.97. —SAVE 26%!
Savings based on full one-year subscription price of 324.97.

.CE8Z136

Mr. /Mrs. /Ms
please print name in full
Company
Address
City State __ Zip

Check one: [ | Payment enclosed [7] Eillme later
Charge my: [ | American Express [ ] Visa [} MasterCard

Card No Exp. Date

Add $1 per issue in Canada and all other foreign countries. Piease allow 30 to 60 days for
delivery of first issue.
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JUDGMENTS

ABOUT EDUCATIONAL SOFTWARE

BY DOUGLAS SLOAN

XTOLLING the computer as a

E boon to critical thinking,
{ educators have been conspicu-
ously uncritical about it. Scrambling to
lead the computer-communications rev-
olution in education, American
educators have made no concerted effort
to ask at what level, for what purposes,
and in what ways the computer is educa-
tionally appropriate and inappropriate,
in what ways and to whom we can count
on its being beneficial or harmful. The
overall picture has been one, instead, of
educators vying to outdo one another in
thinking of new ways to use the comput-
er in all manners and at every level of
education possible. As a result they hava
been almost totally remiss in their pro-
fessional responsibility.

Why have American educators so per-
sistently avoided the critical questions?
Several possible answers come readily to
mind. There are the obvious, not so flat-
tering ones: Pushing computers is where
the money is; it is better to be on thz
bandwagon than running to catch up, or
standing in front of it; no one wants to bz
labeled a neo-Luddite, an antitechnolc-
gist, a nongrowth person, a mathc-
phobe or computer-anxious one, the
kind of person who would also have op-
posed Gutenberg and Copernicus—all
the epithets even the mildest computer
critic often is saddled with. Moreover, at
a time when the nation’s schools are
widely perceived to be in trouble, the
computer seems for many people to have
come on the scene as a veritable deus ex
machina to put all things right, and to
relieve parents and teachers and all our
sundry officials of any necessity for fun-
damental reexamination of self and
society.

At the same time, the prevalence of
the computer in the adult world tempts

parents and teachers to have children en-
ter that world, that is, to turn children
into little adults, as soon as possible. The
fear then quickly arises—and is often
fanned by the computer and educational
industries themselves—that children
who are not introduced to the computer
the moment they drop from the womb
will have their life chances spoiled forev-
er. Such anxiety, however, is a poor basis
from which to think clearly about what
is really best for the child and the child’s
own growth in learning. One conse-
quence is that even the most obvious,
critical questions about who stands to
profit from the computer revolution go
unasked. After all, it ought not to take a
flaming Bolshevik, nor even a benighted
neo-Luddite, to wonder whether all
those computer companies, and their re-
lated textbook publishers, that are
mounting media campaigns for comput-
er literacy and supplying hundreds of
thousands of computers to schools and
colleges really have the interests of chil-
dren and young people as their primary
concern. But even more important are
the educational questions that go
unasked.

And here, perhaps, we see the main
reason for the failure of educators to
shape a critical perspective on the com-
puter. Very little in the literature on
computers indicates any sense of conflict
between the dominantly accepted goals
of modern education and the use of the
computer. Increasingly, there appears a
growing convergence of outlook among

Douglas Sloan is Professor of History and
Education at Teachers College, Colum-
bia University. He is the editor of the
forthcoming book, The Computer in
Education in Critical Perspective, from
which this article was adapted.

educators, parents, and the larger public
that the chief goal of education is to de-
velop the problem-solving skills of tech-
nical reason. And it is precisely these
technical, utilitarian, logical skills that
the computer is seen as best able to
foster.

In all of this, however, it is forgotten
that knowing involves a rationality of
imagination and intuition much deeper
and more embracing than technical rea-
son alone. It is forgotten that the devel-
opment of strong logic, and technical
reason itself, may not best be served by
the hot-house forcing of analytical and
abstract thinking in children at an ever
earlier age. It is forgotten that what may
be appropriate for high school students
and adults may be inappropriate and
outright harmful for small and school-
age children. In such a climate, there-
fore, to call for a critical look at the com-
puter in education will be immediately
seen by many as antitechnology and
antitechnical reasoning. But it is none of
these, and such a reaction simply misses
what is really at stake. The central ques-
tion is not whether one is for or against
computers in education, but how to de-
fine the human educational criteria and
priorities that can make a truly human
use of the computer possible.

Crucial to any education worthy of
the name is recognition of the central
part played by the emotional-feeling life
in all cognition. The main cognitive ac-
tivity of the emotions is twofold. The
emotions guide and empower logical
reason, setting its goals and providing its
energy. And, more important, feelings
themselves, when properly developed
and educated, work as our most pene-
trating and indispensable organs of cog-
nition. It is only through a deep, feeling
awareness that we can come to know the

A noted educator argues for careful thought before we computerize our schools. |
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qualitative dimension of life—in nature
in other persons, in ourselves. It is in this
larger matrix of qualitative reality that
all reason, including the logical and cal-
culative, ultimately finds its ground.
Qualitative knowing—the only kind ca-
pable of grasping living and personal re-
ality, the only kind capable of giving val-
ue and purpose to quantitative know-
ing—requires a rich, vital emotional lite.

Merely having feelings, however, is
not enough (some “get-‘em-all-out”
schools of popular therapy to the con-
trary notwithstanding). Just as we can
have false reasons, we can have false
emotions. For the feelings to serve as or-
gans of cognition requires that they be
nourished and educated—inner disci-
pline, energeric attentiveness, and dis-
crimination are essential.

Modern education often scems, how-
ever, to have lost all sense of the cogni-
tive significance of the fecling-emotional
life. To be sure, a few educational psy-

]

“affective education,” but almost always
set 1t off against “‘cognitive education,”
and as a result probably do more harm
than good. Otherwise, in most modern
educational settings the feelings seem to
be regarded mainly as problems—if they
cannot be held in check, perhaps they
can be channeled off, as in athletics—or
are seen as opportunities tor exploita-
tion—"capture their interest,” “make
fearning fun.™

It is in this latter connection that the
computer is frequently recommended as

chologists champion the importance of

educationally important for children in
that it motivates them.” Motivation by
itself, however, it should be noted, is not
an educationally sufficient argument for
anything. When motivation is lacking in
education, we may be sure there is a
problem. Where motivation is present
there may also be a problem: there will
certainly remain a problematical situa-
tion. Children can be motivated by many
things—Ice cream, sex, cash, for exam-
ples. In the hands of an enterprising be-
havioral psychologist cach of these
could no doubt yield some interesting
classroom procedures, but we should
presumably like to know more before in-
troducing them carie blanche into the
nation’s schools. Stirring up and snaring
the feelings of children is not the same as ’
nourishing and educating the feelings.

By relegating feelings to the realm of |
the peripheral in education, we not only
weaken and short-circuit thinking, we
leave individuals and society aswim 1n ‘
feelings that are unformed, maudlin, and
brutish. A people whose feeling sensibil-
ites are more and more dulled and
coarsened will quickly lose the capacity
to recognize that the health of society
can never be gained through the gross
national product, a new election, techno-
logical advance, or bigger defense spend-
ing. The atrophy of feeling-perception
and feeling-intellect will have cut this
people off from communion with the es-
sential qualities of life.

What then does an education of feel-
ing-intellect, of emotional rationality de- |
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mand? A first, absolutely essential, re-
quirement is the nourishment and
development of a rich life of the senses.
For the healthy development of growing
children especially, the importance of an
environment rich in sensory experi-
ence—color, sound, smell, movement,
texture, a direct acquaintance with na-
ture, and so forth—cannot be too strong-
ly emphasized. And that fine sensitivity

m discrimmation which is the heart of |

emotional rationality arises in working
and playing with the materials of the
senses—through storytelling, drama,
movement, music, painting, handwork,
encounters with responsive, involved
other human beings. What is demanded
is clearly an artistic education in which
the senses are nourished and sensibility
and sensitivity developed. The lack of
such an education can produce only a so-
cicty that, whatever its cleverness and
power, becomes increasingly philistine,
insensitive to lite, and uncaring. because
incapable of truly knowing. And it be-
comes more and more a menace to itseif
and others.

One crucial form of question, then, is:
What is the nature and quality of the
sensory life and experience encouraged
by the compuer? At what points and in
what ways can the computer in educa-
tion serve a vital, qualitatively rich life of
feeling and fecling for life? At what
points and in what ways will the com-
puter in education only further impover-
ish and stunt the sensory experience so

(Continued on page 79)
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BUYER'S GUIDE TO SCIENCE AND MATH

EDUCATIONAL SOFTWARE

use of computers in schools has cre-

ated a demang for quality educa-
tional software, and manufacturers are
responding with a wide array of
products.

Although educational software is
available in almost every subject, many
of the most innovative products are ap-
pearing in science and math education,
where developers are taking advantage
of the computer’s capacity for graphics,

I n the past few years, the widespread

animation and individualized instruc-
tion and offering software to supplement
and enhance classroom learning.
Educational science and math soft-
ware comes in many forms. Some devel-
opers take a traditional approach, pre-

viding drill-and-practice programs
designed to reinforce knowledge in a
specific area. A second approach couch-
es educational concepts in game format.
Perhaps the most interesting genre of
science and math software, and the one
currently receiving the greatest attention
from educators, is simulation software.
Simulations take advantage of the com-
puter’s capacity for animation and
graphics to illustrate mathematical con-
cepts and physical laws and properties
and to allow students to carry out ex-
periments impractical (or impossible) in
the average classroom.

The chart on the following pages lists
a sampling of math and science software
for grades seven and up. Although soft-

EDUCATIONAL SOFTWARE PUBLISHERS

American Educational Computer
2450 Embarcadero Way

Palo Alto, CA 94303

415-494-2021

Avant-Garde, Inc.
PO Box 30160
Eugene, OR 97403
503-345-3043

Cambridge Development
Laboratory

100 Fifth Ave.

Waltham, MA 02154
617-890-8076

CBS Software

1 Fawcett PI.
Greenwich, CT 06836
203-622-2500

COMpress

PO Box 102
Wentworth, NH 03282
603-764-5831

Conduit

University of lowa
Oakdale Campus
lowa City, 1A 52242
319-353-5789

EME (Educational Materials
and Equipment Co.)
PO Box 17

Pelham, NY 10803
914-576-1121

Encyclopaedia Britannica
Educational Corp.

425 N. Michigan Ave.
Chicago, IL 60611
800-554-9862

Focus Media

839 Stewart Ave.
Garden City, NY 11530
800-645-8989

J&S Software

14 Vanderventer Ave.

Port Washington, NY 11050
516-944-9304

Krell Software Corp.
1320 Stony Brook Rd.
Stony Brook, NY 11790
516-751-5139

Merian Scientific Ltd.
247 Armstrong Ave.
Georgetown, Ontario
Canada L7G 4X6
416-877-0171

MECC

3490 Lexington Ave. N.
St. Paul, MN 55112
612-481-3500

| no means complete. Rather, we seek to

1
|
|
|

‘

I

ware is available at primary levels, the |
seventh grade is generally regarded as
the starting point for study of specific
branches of math and the sciences,
which our categories (biology, chemis-
try, etc.) follow.

Because of the phenomenal growth of
the educational software industry, we
could only select representative prod-
ucts. The following buyer’s guide is by

give the reader some idea of the range of
software products available for science
and math education. Listings include
price, compatibility, grade level, and a
description of the product. For more in-
formation, contact the manufacturers
listed below. o

Microcomputer
workshops Corp.

225 Westchester Ave.
Port Chester, NY 10573
914-937-5440

Micro Power & Light Co.
12820 Hillcrest Rd. #219
Dallas, TX 75230
214-239-6620

Prentice-Hall

General Publishing Division
PO Box 819

Englewood Cliffs, NJ 07632
201-592-2611

Scholastic Software
730 Broadway
New York, NY 10003
212-503-3000

Sunburst
Communications
Microcomputer
Courseware Div.

39 Washington Ave.
Pleasantville, NY 10570
800-431-1934

WEPCO

10 Davis Dr.
Belmont, CA 94002
415-595-2350
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BUYER'S GUIDE TO SCIENCE AND MATH

EDUCATIONAL SOFTWARE

Program/Company Price Computer  Grades Graphics Description
BIOLOGY
Biology: Genetics $125.00 Apl 7-12 Y, Tutorials on Mendelian inheritance, sex
Encyclopaedia Britannica determination, and chromosomal abnormality.
Biology: Energy and Life $125.00 Apl 7-12 Y Covers molecules, reactions, energy storage and
Encyciopaedia Britannica transfer. Includes glossary and drili disk.
Biology: The Cell $125.00 Apl 7-12 Lessons on cell theory, size and structure with
Encyciopaedia Britannica glossary and quizzes.
Biology/Physics 1 $45.00 Apl 7-12 N Simulations of scientific models including Mitlikan
MECC oil drop experiment and whale migration.
Biology/Physics 2 $49.00 Apl 7-12 Y Science simulations designed to teach exploration
MECC through trial and error.
Biology Programs $250.00 (set) Apl 7-12 Y Fifteen programs feature lessons on cell structure,
J&S Software $28.00 (each) plant and animal reproduction, genetics.
$225.00 (set) TRS
$27.00 (each)
Catlab $75.00 Ap! 7 and up Y Genetics simulation allows students to breed cats
Conduit and produce genetically valid itters.
Heart Simulator $55.00 Apl 7-12 Y Graphic simulation of human heart with definitions
Focus Media and timing exercises.
Introductory Genetics $85.00 Apl 7-12 Y Five-part overview of principles of heredity.
EME $87.00 TRS Simulations of breeding experiments.
Mark & Recapture $50.00 Apl 7-12 Y Simulations to introduce three techniques for
Conduit estimating field populations.
Match Maker Biology Facts $39.95 Apl 7-12 N Drill-and-practice program and option to create
American Educational IBM new lessons. Based on SAT.
Computer
Microbiology Techniques $55.00 Apl 10 and up Y Lessons and simulations covering experimentation
EME methods.
Mendelian Genetics $45.00 Apl 9-12 Y Introduction to experiments and findings of
Merlan Com Mendel.
Operation Frog $39.95 Apl 7-12 . Interactive simuiation of frog dissection with
Scholastic explanations of internal organs.
Predation $50.00 Apl 7 and up 7 Simulation of predator-prey interaction.
Conduit
PHYSICS
Air Track Simulator $60.00 Apl 7-12 Y Tutoriat and simulation covering principles of
Cambridge Development collision. Student can set collision parameters.
Introductory Mechanics $55.00 Apl 9 and up pZ Simulations of physical laws of motion with
Conduit animated graphics.
Mass Spring $60.00 Apl 7-12 i Simulates dispiacement of objects over time.
Cambridge Development
Periodic Waves $36.00 Apl 9-12 Y Tutorials and demos on waves and vibrations.
Merlan
Physics Programs $195.00 (set) Apl 7-12 Y Twelve programs. Lessons on waves, sound,
J&S Software $2B.00 (each) circular and uniform motion and scientific laws.
Standing Waves $75.00 Apl 7-12 Y Simulations designed to teach definitions and
Conduit physical properties of waves.
Vectors and Linear Motion $99.00 Apl 9-12 Y Lessons and problems on vector addition,
Focus Media equilibrium and acceleration.
Yellow Light $60.00 Apl 7-12 Y Traffic simulation allows students to study factors
Cambridge Development affecting motion of a car at an intersection.
CHEMISTRY
Arrakis Advantage Chemistry $39.95 IBM 7-12 Y Interactive tutorial with simulations covers basic
Prentice-Hall principles and models of atomic theory.
Chemistry Democomp Series $119.00 Apl 9-12 Y Simulations of kinetic theory, radioactive decay,
Focus Media scattering, and use of a mass spectrometer.
Chemistry Programs $250.00 (set) Apl 9-12 Y Fifteen programs. Molecular structure, periodic

J&S Software

$28.00 (each)

table, chemical equations, and organic chemistry.
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Program/Company Pric2 Computer Grades Graphics Description

CHEMISTRY

Chemistry: Acids and Bases $59.00 Apl 9-12 Y Covers acid/base equilibria; equitibrium of water.

Encyclopaedia Britannica Features interactive graphic simufations of titration.

Chemistry: Stoichiometry $59.00 Apl 9-12 N Tutorials on understanding formulas, balancing 1

Encyclopaedia Britannica equations, mole computation. Includes drills.

Element Hunt $40.00 Apl 7-12 N Game to reinforce knowledge of periodic table.

COMpress

Writing Chemical Formulas $29.95 Apl 7-12 N Exarcises and drills in writing chemical formulas.

Microcomputer Workshops

MATHEMATICS

Algebra Arcade $49.95 Apl 7-12 Y Arcade-style game in which user zaps

WEPCO 1BM "*algebroids by typing quadratic equations.

Algebra Word Problems 1 $39.95 Apl 8-11 Y Designed to help students solve motion problems

Microcomputer Workshops by deriving and solving equations.

Arrakis Advantage Algebra 1 $39.95 IBM 7-12 Y Interactive tutorial with simulations covers number
| Prentice-Hall uses, numerical values, integers, and fractions.

Arrakis Advantage Geometry 1 $39.95 IBM 7-12 Y Interactive tutorial with simulations covers 39

Prentice-Hall geometry topics.

Challenge Math $55.00 Apl 7-12 Y Three programs in game format designed to

Sunburst sharpen arithmetic skills.

Descartes’ Delight $79.95 Apl 9-12 Y Coordinate-geometry program for creating and

Krell animating Cartesian graphs.

Discovery Learning $75.00 Apl 9 and up Y Lessons and problems to encourage students to

in Trigonometry discover trigonometric principles through

Conduit examples.

tntermediate Algebra $34.95 Apl 8-12 y Math problems to reinforce skills with distributive

Avant-Garde law, binomials, trinomials, and quadrinomials.

Introductory Algebra $34.85 Apl 8-12 Y Four levels of algebra problems to solve. Lessons

Avant-Garde are automatically timed and scored.

Logic Workout $34.95 Apl 8-12 Y Logic problems designed to develop thinking and

Avant-Garde Com problem-solving skills.

Math Man $3995 Apl 7-12 Y Arcade-style game designed to reinforce

Scholastic arithmetic skills at 12 levels of difficulty.

Math Skills—Junior High $59.00 Apl 7-9 Y Covers ratio and proportion, percentages,

Encyclopaedia Britannica measurements, estimations, and graphing.

Mathematics for Science: $83.00 Apl 7-12 Y Tutorials on significant digits, rounding off, and

Basic Math Techniques Com arithmetic applied to science.

Merlan

Measurement $58.00 Apl 7-12 Y Lessons and problems in measuring lengths,

Focus Media Com masses, and volumes.

On The Average $19.95 Apl 7-12 X Covers mean, mode, median, scores and

Micro Power & Light Co. variables, and frequency tables and curves.

Order of Operations $29.95 Apl, TRS 7-10 N Designed to teach simplification of expressions

Microcomputer Workshops $25.95 Com through order of math operations.

Problem Solving in Algebra $299.00 Apl 9-12 Y Five disks contain tutorials to help students

Encyclopaedia Britannica TRS translate word problems into equations.

Puzzle Tanks $55.00 Apl 7-12 Y Math problems to develop thinking and math skills.

Sunburst TRS

Pythagoras and the Dragon $39.95 Apl 7-12 i Adventure game in which students must answer

Krell TRS math questions in order to proceed.

Solving Equations and Inequalities $55.00 Apl 7-12 Y Uses graphics to illustrate algebraic problem-

Sunburst solving. Includes exercises.

Success with Math: $24.95 Apl 7-11 N Drill-and-practice in solving linear equations.

Linear Equations Com

CBS Software

Success with Math: $24.95 Apl 7-11 N Drill-and-practice in solving quadratic equations.

Quadratic Equations Com

CBS Software

Surface $6£.00 Apl 7-and up ¥ Allows students to display graphs of functions of

Conduit two variables. Includes sample graphs.

Survival Math $55.00 Apl, TRS 7-12 N Four simulations of real-life situations to reinforce

Sunburst Com, Acn problem-solving and basic math skills.
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+ EVALUATING

MACINTOSH

Computer wmphic created by Joseph Priebor with MacPain: based on 2 digiizsdimage from 1.0. video. Cambndge, Mz
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Mac was widely acclaimed at its introduction last year,
but very little software was available. How does it stack up now?

BY BRAD HESSEL & REDMOND SIMONSEN

response to Apple’s Macintosh at its

introduction, it was excitement. The
diminutive 68000-based fruit from An-
ple’s orchard was powerful, attractive,
and s0-0-0-0 easy to use. It had windows,
pull-down menus, and even a mouse.

Upon its small rounded shoulders the
Macintosh carried an awesome weight:
the future existence of Apple Computer,
Inc., and the last hope for a viable alter-
native to the implacable IBM PC. It’s a
tribute to the boldness of the basic Mac
design that anyone would take seriously
the competition between a 640K, ma-
ture, conservative micro from a $40 bil-
lion company and a 128K, unsupported,
radically new, mighty-mite from a com-
pany less than one-twentieth the size.
But Apple itself encouraged this com-
parison by proclaiming the new machine
a powerful business computer “for the
rest of us.”

And just what software were the rest
of us to run? When Mac made its debut,
all that was available was MacWrite and
MacPaint. Apple thoughtfully bundled
these two packages with the machine—
they knew you had to have them since
there was nothing else.

Multiplan from Microsoft hit the
market shortly after, but unfortunately
the early version had some disturbing
bugs. The only languages available in the
first months were BASIC, also from Mi-
crosoft, and MacForth from Creative
Solutions.

In the showrooms, some would-be
drivers kicked the tires, looked under the
hood and said, ““Only one drive? Why is
it so slow? Only 128K? No workable
hard disk? No daisywheel printer? No
built-in language, integrated software,
or expandability? The numeric keypad is
optional? No video port? No parailel
port or bus connection? I have to buy an
Imagewriter? No mainframe connec-
tion? No color? I have to use this mouse?
Where are the slots? Where is third-par-
ty software? Is this really a business
computer?”

So how has the Macintosh changed in
the year or so since its birth? Let’s first
examine how the hardware—the Mac it-
self and the availabilty of peripherals—
has changed, and then let’s take a close
look at the software.

I F any one word best described the

Mac Hardware at Age One

Macintosh Memory. In September
’84, Apple announced the availability of
the **Fat Mac,” a Macintosh with 512K
RAM. Concurrently, it announced that
owners of the 128K Mac could upgrade
its memory for $995, which caused some
grumbling among the Mac pioneers. The
immediate benefit of the increased mem-
ory size was that users of MacWrite and
Multiplan could create larger docu-
ments. Also, MacPaint users found that
some parts of the program ran faster
since an entire picture could be stored in
memory. Hpwever, the long-range bene-
fit of increased memory size will be that
more powerful programs can run on the
Mac. For example, Lotus Development
Corporation has announced Jazz, an in-
tegrated software product that will run
on a 512K Mac with dual disk drives.

Disk Drives. The Macintosh has an
integral 3'%" floppy disk drive, which
was the only mass storage device avail-
able at introduction. Now, you canadd a
second floppy drive (available from Ap-
ple and other suppliers) or choose from a
selection of hard disks. Tecmar, Corvus,
and Davong, among others, offer add-on
hard disks with capacities from 5M
bytes on up. A hard disk greatly in-
creases storage capacity and speed of op-
eration, but some bugs surfaced in the
early releases of the accompanying soft-
ware. (See the hardware section for re-
views of three hard disks.)

One outfit, the General Computer
Company, sells a 10M-byte hard disk,
the Hyperdrive, mounted inside the
Macintosh. It also supplies a disk con-
troller board piggybacked onto the
Mac's digital board. This configuration
allows a SM-bits/s transfer rate of data
to and from the hard disk. Normally,
with outboard hard disks, connected to
the Mac’s serial port, the transfer rate is
limited to about 700K bits/s.

Printers. One of the most annoying
limitations of the Macintosh at its intro-
duction was that it supported just one

Brad Hessel and Redmond Simonsen
have been writing about and designing
software for microcomputers since 1980.
The two are presently partners in the NY-
based software design firm, Redmond
Simonsen Associates.

printer, Apple’s Imagewriter dot-matrix
printer. This condition has been alleviat-
ed somewhat by products that supply
printer drivers or hardware interfaces
for other printer models. For example,
SoftStyle sells a printer qriver called
Epstart that will let you use an FX-80 or
JX-80 dot-matrix printer with the Mac.
For daisywheel printers, products like
Creighton Development’s ProPrint pro-
vide the drivers necessary to let you
hook your Mac to most of the popular
models. Some printers, such as Oki-
data’s ML 92 and 93, are factory config-
ured to interface with the Macintosh.

Although no formal announcement
has been made at the time of this writing,
Apple is expected to market a laser
printer for the Macintosh this year. It-
will make it feasible for the Mac to func-
tion as a low-end typesetting system.

Modems. Like the printers at the
Mac's introduction, standard modems
couldn’t be used with the Macintosh due
to a lack of communications software.
Even Apple didn't support communica-
tions back then. Now Apple's MacTer-
minal, as well as other packages, enables
the Mac to communicate over the phone
lines with modems like the Apple
modem, Hayes Smartmodem, and No-
vation Smart-Cat Plus.

Specialized Hardware. The Mac's ex-
cellent graphics has attracted specialized
hardware, such as the the ThunderScan
by Thunderware. It's an optical scan-
ning device that attaches to the Image-
writer printer and digitizes any printed
image so that it can be used as a
MacPaint document.

Mac Software at One
Even though the “Fat Mac™ has been
available for some time, just about the
only *‘serious’ software you can use with
it is Multiplan. After a whole year of
Maclife, the only word processor for the
Mac is the original MacWrite (Microsoft
Word, at this writing, is still a victim of
repeated development delays); there is
no integrated software, no really power-
ful database manager, no alternative
spreadsheets, in short, no “power" soft-
ware to enable the Mac to compete suc-

cessfully as a business computer.
However, strong efforts are being
made to produce software for the Mac.
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The release of several significant pack-
ages in the near future appears all but
certain. The following products illus-
trate the trends of current and forthcom-
ing software support for the Mac. (Prod-
ucts not yet commercially available are
marked with asterisks.)
Applications Languages

MacForth is a full implementation of
Forth with hundreds of additional com-
mands to control the Mac ROM-ware.
With a workspace of 50K in the 128K
Mac, MacForth is the most useful appli-
cations language available. . . unless you
want to sell your program (impractical)
or give it away (impossible). In either
case, youwd run afoul of this package’s
absurd licensing agreement.

Macintosh Pascal. Sophisticated ap-
plication of windowing makes it possible
to watch output and/or data as the pro-

gram proceeds step-by-step. This inter-
preted version of Pascal is compatible
with LisaPascal but closer to the ANSI
standard.

Microsoft BASIC. Allows for multiple
window editing of programs, including
an output window. Supports both the
Mac’s ROM-ware and access to Multi-
plan file data. Near-compatible with
other computer implementations of
Microsoft BASIC. Limited to a 20K
workspace in the 128K Mac.
Wordprocessing

MacWrite. The infamous 8'%-page
limit on document size expands to 80 tor
512K Mac users. A new resident-on-
disk edition reportedly will free RAM
for 128K Mac users who need to work
with bigger files. Given the slow speed of
the Mac disk drive, it remains to be seen
how. good a solution that will be.

*Microsoft Word supports footnotes,
page numbering in Roman numerals,
two (or more) columns per page, a glos-
sary of user-defined oft-used “boiler-
plates,” and more . . . everything for the
writer except a spelling checker.
Spreadsheets

Mulriplan. The old standby is signifi-
cantly improved thanks to its new Mac
ROM-ware support features, most nota-
bly. the mouse interactions. This is one
application that does not suffer from the
Mac's lack of cursor control keys. Se-
lecting cells, rows, and/or columns—
not to mention menu options—with the
mouse is significantly more efficient.
Multiplan was the one piece of “power”
software for the Mac in its first year.
Databases

IstBase is a relational database appli-
cation allowing simple *‘programming”

S8
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using 1F-THEN-LELSE slatements to refine
sorts. Special features support report
formatting, printing up to five labels at a
time, and mail merge. 1t’s a straightfor-
ward database program, probably the
best currently available for the Mac.

Filevision is the first datahase software
fo support user-designed symbols (:.e.,
drawings). an interesting approach to
databases. But you have to know how to
draw, and amazingly, vou can’t use
MacPaint-created files. The program’s
rudimentary sorting capabilities also
Hnit its utility.
Integrated Software

*Juzz combines wordprocessing, data-
base. spreadsheel, communications, and
business graphics functions. Requires a
512K Mac wirh a second disk drive. [t is
hy far the software thalt most Macintosh
users prefer, as was demonstrated in the

March 1985
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survey described on page 61.
Graphics

MacDraw, which can be used with il-
lustrations as large as 8' by 10, employs
rulers, many lines and shapes, and other
sophisticated graphics aids.

Microsoft Chart is a serious business
graphics program that can use data from
Multiplan, MacWrite, or Word files
You can invoke the standard Mac font.
type stvle and high-resolution graphics
patterns to customize pie charts, bar
graphs, point grapis, area graphs. etc. A
capable, it unimaginative application
that omits such mceties as three-dimen-
sional effects on bar charts.
Communications

MacTerminal. Presuming vou have a
modem and the right cable. MacTer-
minal controls connections to commer-
cial databases and bulletin boards and

WWW.atmercarladioRietery. com
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supports TTY, VTS2, DEC VT100, and
IBM 3278 rerminal emulation.

PC 1o Mac and Buck includes disks
for the Macintosh and IBM PC (or
PC compatibles) plus a cable to con-
nect the two computers. [t also includes
a caonnector for modem communica-
tions. This package is a great “ofl the
shelf solution for people who need (o
transfer files often between the rwo
computers
Project Planner

VMacProject. Electronic PERT-chart-
ing of projects allows dynamic editing of
time parameters and work flow.
Entertainment

MacManageris among the first games
designed expressly for rhe Mac. Mac-
Manager is a compelling business simu-
lation that employs clever window
based graphics.

'
o
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Conclusions
Regardless of the hardware and soft-

| ware support the Mac is now receiving,

its future remains cloudy. We still won-
der, “Is the Mac really a business com-
puter?” Despite Apple’s insistence that
itis, we teel that 1tis not and that it prob-
ably won't become a gencral purpose
business computer in the same sense that
an IBM PC is a business computer.
Wedon't mean that the Mac isn't a se-
rious computer or that it is a failure in
any way. [t only fails to fit its square lit-
tle body into the round hole that corpo-
rate Apple 1s obstinately attempting to
Jjam it into. The Mac, we feel, is the

| guintessential personal computer—for

individuals. not corporations.

We think that the folks in Cupertino
need to examine who is really buying the
Mae, where they are using it and for
what. A less expensive Mac (somewhere
in the low teens) could sell to millions of
individuals as an appliance compuler to
he used for both serious and frivolous
purposes. The great market-stalling
anxiety attack that followed the home
computer shakeout of "82-'82 could be
relieved by a machine of Mac’s obvious-
Iy high quality and easc of use. The dor-
mant home market seems to be the obvi-
ous market for the 128K Mac—and it's
where competition is weakest.

The Mac will also find a place in busi-
ness, but not as an alternative to the IBM
family of microcomputers. Rather. it
will find corporate employment as a spe-
cial purpose device: to do business, pro-
fessional. and educational graphics with
software like Microsoft’s Chart, Mac-
Draw, and exciting peripherals like the
ThunderScan; for in-house publishing
with a typeset-quality laser printer (a
huge vertical market wherein the Mac
could annihilate the omnipresent low
end  typesetting systems of Compu-
graphic Corporation); and for training
apphcations where the mouse/icon envi-
ronment 1s typically strong. Only small
businesses and independent profession-
als will adopt the Mac as their primary
desktop computer—its most likely role
in large companies is as a workstation
for publications and presentations.

We hope that Apple would see this
kind of future not as a defeat but rather
as the enormous opportunity it is. IBM
has not been very successful in the home
market and 1s still weak in the education-
al market. The Mac is a natural winner
i both. We think that Apple should ac-
knowledge the direction that the Mac
uscr has taken instead of insisting it
knows better that 1ts natural customers.
If it does, we think that the Mac will Hive
to sce many more birthdays. &

6()

THE NEW YORK MAC
USERS GROUP

religious revival and an EST semi-

nar. The brightly lit CUNY Gradu-
ate Center lecture hall is filled with hun-
dreds of yuppyish men and women
intensely awaiting the beginning of the
evening’s proceedings. Here and there
you can spot a plaid flannel shirt or a
heavy-lensed stare of preoccupation, but
mostly it’s business suits (male and fe-
male versions) and bright-eyed enthusi-
asm. Significantly, the women are fairly
well-represented, constituting about
25% of the crowd. Although this is eth-
nically diverse New York, the room is
overwhelmingly white and middle-class,
bespeaking the unintentional economic
barriers raised by the hardware “‘entry
cost” one must pay to be part of this ge-
nial mob.

It's the first Tuesday of the month.
7:00 p.m. The New York Mac Users
Group general meeting has begun.

NYMUG sprang from the organizing
energies of (president) Steve Doochin,
Wayne Smith, Cheryl Sandler, and a
supporting group of like-minded early
Mac enthusiasts in the spring of '84.
Starting with a core of 18 members and
growing exponentially with each meet-
ing, NYMUG can lay claim to being the
largest nonprofit Macintosh users group
in the country. Its more than 600 mem-
bers seem to represent, in microcosm,
the general population of Mac users.

Peter Bloom is a member of the still
informally organized officer cadre of
NYMUG. In the depth and breadth of
his involvement in the group and with
the Macintosh, he is a one-man model
of Mac demographics in all dimensions
except one—he knows much too much
about computers. Still a member of the
Boston Computer Society, Bloom has
had quite a lot of user-group experience.
From that vantage, he revels in the tre-
mendous vigor of the “interchange of
information going on in NYMUG.” He
notices, however, that the $32.00 annual
dues, although barely covering operat-
ing costs, induce some members to
think of the group as a service that they
have paid for rather than a club in
which they must be contributing partici-
pants. Nonetheless, he is very enthusias-
tic and positive about the future of
NYMUG.

In his work for an investment banking
firm, Bloom uses an IBM PC and be-

I T’s something of a cross between a
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lieves Apple is engaged in a Sisyphean
struggle to penetrate that world: “I don’t
think the Mac will ever crack the For-
tune 500 in any way that represents a sig-
nificant market gain over IBM.”” Never-
theless, he is optimistic about the Mac’s
future as a high-end home computer. Af-
ter many fruitless attempts to get his
PhD-candidate fiancee to use his person-
al Kaypro or business IBM to write her
dissertation, he finally weaned her from
the electric typewriter by introducing
her to Mac: Within minutes she was
busily and happily word processing her
way to her doctorate. “The reason I be-
came a certified developer is that there
are a lot more people out there like my
fiancee than there are Fortune 500
customers”.

A Case History

The story of a computerphobe being
won over by Mac is repeated by Eileen
Sandler, head of the writers' SIG, who
used to be bored into catatonia by her
Atari-using husband’s constant micro-
jargonizing. Then he got a Mac, and
within ten minutes of seeing it she got so
excited by it that soon she was almost
monopolizing it. Now she uses the Mac
as a file system and writing tool for much
of her advertising copywriting work.
Sandler’s husband uses the Mac to mock
up ads as well as for more traditional
business uses.

Very proud of the diversity and
strength of her SIG, Sandler can tick off
an impressive list of news magazine writ-
ers, fund-raisers, newsletter publishers,
and freelance authors that she counts in
her membership. Nevertheless, the SIG
is frustrated with the dearth of available
word processing software for the Mac
and the limitations of MacWrite.

The Forth language SIG is one of the
happy side-effects of the lack of a Mac
built-in language. Nick Karp, the SIG
leader, was urged to try Forth by a non-
Mac-owning friend. Since there was no
Pascal at the time (the language he knew
when he bought his Mac at Princeton)
and Creative Solutions MacForth was
the only language that provided a rea-
sonable amount of program space on the
128K Mac, he gave it a whirl. He is now
firmly hooked—so much so that he’s
built a SIG with over 20 members to ex-
change notes on Forth programming
and to introduce Mac users to the lan-
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guage. Currently the group works with
MacForth, which Nick considers to be
*‘a very professional package . . . limited
by its expensive ball-and-chain licensing
agreement.” He looks forward to Moun-
tain View Press’s public domain Forth
and Laboratory MicroSystems license-
free Forth for the Mac.

Nick’s buddy, Eric Lee Smith, is an-
other Forth convert who also acts as the
managing editor of NYMUG’s impres-
sive 16-page newsletter, The Mac Sireet
Journal. The MSJ is, of course, pro-
duced entirely on the Mac and is a good
showcase for the computer-assisted
graphic capabilities of the machine.
“One of the most important yet seldom
mentioned powers of the Mac,” says
game-designer Smith, “is the power it
gives to the self-publishing artist and
writer.”” Don Ross, the Journal's art di-
rector, concurs. He is busily marketing
a MacPaint-drawn syndicated comic
strip. One of the hurdles Ross faces is
convincing Luddite editors that a com-
puter is a legitimate drawing medium
(some mistakenly believe that the com-
puter actually originates the drawing,
concept and alll).

*If the Apple 11 was a Model-A Ford,
the Mac is the Volkswagen (and the
IBM PC is an old Packard),” says Carol
Lekashman, the NYMUG business SIG
captain. The 40 lawyers, traders, bank-
ers, investors, and marketing professicn-
als in her group are naturally very appli-
cations-oriented. Carol notes that many
of them typify the Mac-owning business

Befare and Alter

user, powerful and/or independent
enough to make determinations about
what computer to use at work. Still and
all, many use the Mac at home.

The SIG considers the PC-to-Mac and
Back package from Dilithium (and other
software like it) to have special impor-
tance because of the mixed machine en-
vironment that they often have to en-
dure. Lekashman, if granted a magic
wand to alter the Mac, would have it
packaged with two drives in a KayPro-
style transportable configuration with
multitasking software. A banking opera-
tions and marketing consultant, thor-
oughly familiar with the computing en-
vironment of the corporate U.S., she
wholeheartedly embraces the Mac user-
interface concept: *I have three pro-
grams that I can make productive use of
without ever having read the document-
ation.”

New SIG’s have been forming at vir-
tually every NYMUG meeting. There's
a graphics SIG (of course), assembler,
video, and technical SIG’s as well as a
new C-language SIG. These workshop
units are the living cells of the NYMUG
main body. The New York Mac Users
Group, and the other groups much like
it across the country, are the leading
crest of the Mac wave. In the vigor, en-
thusiasm, and optimism of its members,
one can see a bright and active future for
Macintosh.

User Survey
Last fall, 59 members of the NY Mac

WWWLakhetrieaniadiahistary com

RESULTS OF A SURVEY OF THE NEW YORK MAC USERS GROUP

Users Group assessed the machine, re-
turning a 20-question survey mailed to
over 300 members of NYMUG. Mem-
bers of NYMUG are representative of
the Mac audience: young urban profes-
sionals for whom the Mac and comput-
ing are a great new adventure.

We asked members to rate various as-
pects of the Macintosh, on a scale from O
10 9. The most popular features of the
Mac turned out to be the user interface,
the mouse, and MacPaint. The least pop-
ular features include MacWrite, the disk
drive, and the peripheral port configu-
ration:

8.53—User Interface
8.03—Mouse
7.83—MacPaint
7.75—Imagewriter
7.71—Keyboard
7.69—Video Hardware
7.50—Macintosh (overall)
7.18—Peripheral Ports
6.79—Disk Drive
6.75—MacWrite

Respondents have had Macs for an
average of 5.31 months; they spend an
average of 2.69 hours/day at them.

We also asked members to name the
single category of use that most nearly
matches the main reason they acquired
their Macs, and then we asked them to
name the category that most nearly
matches their aciual use of the Mac
(see the bar chart below). Of all respon-

(Continued on page 90)
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THE DATA GENERAL

| A head-to-head comparison of the two leading
contenders for the lightweight MS-DOS crown.

' BY ASHLEY GRAYSON & JOHN VORNHOLT

AKE a trip and you'll see portable

I radios, portable TVs, portable
cassette players, portable com-

pact disc players—and portable com-
puters. For many people, the ability to
take computing “‘on the road” is a god-
send and may very well, in the future, be-
come a necessity. Two prominently ad-
vertised portable computers, the
Hewlett-Packard HP-110 and the Data
General/One offer much of the power

62

and convenience of the IBM PC in por-

table form. Both are sleek, compact, and
powerful. But they are quite different
from one another.

The HP-110
Philosophically, the HP-110 is closer
to earlier lap computers, such as Radio
Shack’s TRS-80 Model 100, than is the
Data General portable. It's entirely self-
contained and can be used without disk

drives and external storage devices. It
has a CMOS processor, the 16-bit
80C86, and 272K of battery-backed-up

| CMOS RAM, which means that pro-

grams and data do not vanish when the
computer is turned off. This feature ac-
counts for much of the popularity of the
Model 100 and similar computers. The
ability to turn the computer off without
worrying about having to save data is a
tremendous convenience.
Hewlett-Packard offers an external
700K 3Y," disk drive for its portable and
asystem called Desktop Link, whichis a
hardware controller card you can plug
into an IBM PC to give you access to its
disk drives. Even so, HP expects you

Computers & Electronics
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normally to keep data indefinitely in the
portable’s memory or upload inforina-
tion via the built-in modem or serial port
to a larger computer for storage. All the
software necessary to accomplish these
tasks is furnished in ROM.
Hewlett-Packard is to be praised for
fully exploiting the power and conien-
ience of ROM-based programs. Most
microcomputer users have come to de-
pend upon three staples: word proces-
sors, spreadsheets, and database manag-
ers. Many also require telecommunica-
tions. Including these software
applications in firmware is a marvelous
idea. With 384K of ROM, the HP-110
leads all microcomputers in this arez.

Hewlett-Packard guaranteed itself
access to a base of experienced users by
including Lotus 1-2-3 in ROM. This in-
tegrated spreadsheet/database/presen-
tation-graphics package renvains one of
the most popular and useful programs
ever offered for microcomputers. Ever
Lotus’s more recent product, Sympho-
ny, has failed to win many users away
from 1-2-3. A ROM-based version of
Symphony was to have been offered for
the HP-110, but plans to do so were re-
cently abandoned. For manipulating
spreadsheet data in any imaginable
form, 1-2-3 is superb, and it runs faster
from ROM than from disk. The best fea-

| ture of all is that the program and its

| data are always there, accessible at the
touch of the an-off switch.
The HP-110's ROM includes four
other applications: the MS-DOS operat-
| ingsystem, a menu-driven user interface
called PAM (Personal Applications
Manager), a telecommunications pro-
y gram (Terminal) designed to work with
the built-in modem, and a simple word
processor called Memomaker. Memo-
Ashley Grayson operates ADG, a high-
techology marketing firm, and John |
Vorrholt is a free-lance writer in Los An-
geles. They have recently co-authored a
book, Computers to Go—A Guide to
Briefcase Portables, published by Simon
& Schuster.

Accessories COurtesy Barney's New Yok {gloves), La Bagagernia (Travel O=ganizer). Nat Sherman llighter and cigar).

Optyl Design (Dunhill Glasses). Crouch and Fitzger&td (attache case)
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maker and Terminal are very usable pro-
grams, although neither one comes close
to Lotus 1-2-3 in quality.

The average user may never need to
learn a single MS-DOS command, be-
cause the PAM user interface handles
every operation one is likely to need,
from creating Unix-like directories to
configuring the communication ports.

Still, if you own only the basic model,
you may miss having a built-in disk drive
if you want to access nonresident MS-
DOS utility programs, such as SORT and
MORE, the graphics printing routines for
1-2-3, or the system diagnostics, all of
which are available only on disk.

The Data General/One

The Data General/One behaves
much more like a traditional desktop
computer. The basic unit comes
equipped with a 730K 3'%," disk drive
and space for a second drive (which
would add 3 Ib). It uses an 8/16-bit
IBM PC-compatible CMOS processor,
the 80C88, and, like the HP-110, low-
power CMOS static RAM. Data Gener-
al decided, though, not to provide back-
up power for that RAM. and anything
in memory is lost when the machine is
turned off. The disk drive(s) here are a
necessity.

Because the Data General/One de-
pends totally on disk to load the operat-
ing system, programs, and data, opting
for the second internal drive makes as
much sense as having a second drive on
any desktop computer. A second drive
makes backing up and copying files easi-
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er and safer. Further expan-

sion with tte 5'," external

drive or the full IBM PC-compatible ex-
pansion chassis gives the user the equiva-
lent of two computers for the price of
one expensive one.

Like the desktop computers it has
tried to emulate, the DG/One contains a
meager amount of ROM, only 32K. It
contains stardard MS-DOS booting in-
structions and two rather unimpressive
programs. The DG/One's Notebook
program appears at first glance to resem-
ble the HP-110’s Memomaker, but it can
only create or edit a file in active
memory—it cannot access the disk. This
shortcoming can be serious: If you are
forced to turn off the computer in the
middle of a Notebook session, all your
work will be lost.

Notebook and the terminal program

e = S WSS}
Specifications

Product: HF-110
-Mfr: Hewlett-Packard Co.
11000 \Wolife Rd.
Cupertino, CA 95014
Suggested Retail: $2995
‘Weight: 9 ib
Dimensions 137 x 10" X 3”
Operating System: MS-DOS
Features: 80C86 CMOS CPU,. 272K
CMOS RAM, 348K ROM, 80 |
» 16 LCD, 300-baud inter-
mal modem, 1-2-3, Terminal,
Memomaker, PAM
Options: Trinkjet printer, 720K 3%,"
dick drive, Desktop Link
intzrface

WWW_ akmenieaniadiahistary com

work only with each other, allowing
uploading and downloading of text files
from a common 40K buffer. Since this
buffer is volatile RAM, the text does not
remain in memory after the computer is
turned off. Furthermore, incoming data
can be dumped only to this buffer or
printed; files cannot be dumped to one of
the built-in disk drives.

(Editor’s note: Data General, when
questioned about this problem, stated
that these utilities were intended primari-

| Iy for desktop use of the computer. Nor-

mally, you would use disk-based word
processor and communications pro-
grams, thus circumventing the volatile
RAM problem. The Data General/One’s
built-in modem, by the way, understands
the Hayes “AT” command set. There
should be little difficulty in adapting
most commercial communications soft-
ware to work with it.)

Data General has repeatedly said that
it limited its ROM-based programs to
avoid interfering with possible third-par-
ty software sales. This reasoning is con-
sistent with the company's minicomput-
er tradition of providing hardware from
which other people can make money by
providing software.

Comparing the unexpanded basic
units, we found the HP-110 is a more
uscful machine as a portable. Had Data
General provided better ROM-based
programs and battery backup for its
computer’s CMOS memory, it would
have had a superior briefcase computer.
As it is, IBM compatibility is the
DG/One’s main draw.

Computers & Electronics
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IBM Again

While the HP-110 is designed to work
with an IBM PC, the DG/One can actu-
ally take the place of one. A Data Gener-
al system that includes the optional ex-
ternal 5Y,” disk drive and a full
complement of 512K of RAM is re-
markably compatible with the IBM PC.
As much as three-fourths of all IBM PC
programs will run right out of the box.
Such popular and complex programs as
dBase III, ThinkTank, Sidekick, Lotus
1-2-3, WordStar, and Multiplan run
quite well. PC-DOS itself will boot from
the larger drive, as will graphics-inten-
sive programs like Microsoft’s Flight
Simulator. The DG/One can easily be
configured to emulate any IBM PC dis-
play mode, from straight monochrome
to 40-column color.

Even without an external disk drive,
most IBM PC software would run on
this computer if merely converted to the
3Y%" medium. Standard MS-DOS copy
and DISKCOPY commands do the trick
quite nicely. Copy-protection schemes,
of course, make that process a bit more
difficult, and Data General hopes that
software vendors will transfer their pro-
grams to the 730K double-sided double-
density 3'%," disks themselves. (And, as
of this writing, about 150 programs—
from spreadsheets, scientific packages
and word processors to games—were
available in this format.)

No computer, of course, is totally
IBM PC compatible. Several IBM PC
public domain modem programs would
not run properly on the DG/One (prob-

ably because the UART IC used by the
DG/One is different from the one used
in the PC). Neither Compaq’s nor IBM’s
BASIC would run on our evaluation
unit, but GWBASIC, available from
Data General, presented no problems.

The HP-110, on the other hand, does
not really attempt IBM program com-
patibility. But it can read and write di-
rectly to IBM disk drives with the
Desktop Link, the half-sized card that
plugs into an IBM PC expansion slot.
This special interface comes with a pro-
gram on a 5Y," disk for the PC to allow
the larger computer to emulate an HP-
110 external 3'%," disk drive. The HP-
110, in turn, writes or reads files to or
from the IBM's disk in standard IBM
format. A version of Desktop Link is
also available for Hewleit-Packard's
own desktop unit, the HP-150.

Specifications

Product: DG/One
Mfr: Data General Corp.
4400 Computer Dr.
Westboro, MA 01580
Suggested Retall: $2895
Weight: fl Ib
Dimenslon;: 12”7 x 14” x 3"
Operating System: MS-DOS i
Features: 80C88 CMOS CPU, 128-
512K RAM, 32K ROM, 80
X 25 LCD, 730K 3'%,” disk
drive, 5%" internal disk
drive, Notebook. Terminal
Options: Portable printer, second inter-
nal 3%,” disk drive, 54" ex-
ternal drive, IBM PC-compati-
ble expansion chassis, |
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DataGeneral/One

Rather than aiming for PC compati-
bility, the Desktop Link is intended
more to facilitate the transfer of files

. from the HP-110 to the IBM’s disks for

permanent storage. The idea is that if
you already have disk drives on another
computer, there’s no reason to duplicate
the hardware. You can just send files to
the other computer for archival storage.
This capacity is especially useful for 1-2-

| 3 files, which can then be used by the PC.

Some very generic MS-DOS and text-
only programs may run on the HP-110,
and Hewlett-Packard has released some
popular programs, like WordStar, con-
figured for it. Luckily, even an owner
who doesn’t have a disk drive or

| Desktop Link can load programs into

the HP-110 using its terminal program.
That program can transmit text or bina-
ry (program) files over the built-in
modem or through the serial port using
MODEM7 (XMODEM) protocol,
which is common on most electronic
bulletin boards and database services of-
fering public domain software.

LCD Screens

The world seems equally divided be-
tween those who can tolerate liquid crys-
tal computer displays and those who
cannot. Unlike a self-illuminating CRT
that can be read in the darkest room,
LCD'’s, which depend on reflected light,
require optimum conditions for any sort
of prolonged use. With the right screen
angle, the right contrast adjustment, and
the right lighting (not too high an angle,
or the display will not be illuminated,
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‘ and not too low, or there will be glare),
| an LCD can actually make an acceptable
monitor. Someone may get rich design-
ing a briefcase computer with a fold-out
reading lamp.

The DG/One is the first computer
widely available in the United States
with an 80 column by 25 line LCD. Oth-
ers, including Apple, have promised one,
but Data General was the first to deliver.
The DG/One’s screen can display the
| same bit-mapped high-resolution graph-

HP-110’s display is only 16 rows by 80
columns, with a dot resolution of 480 by
128. While this is fine for displaying Lo-
tus 1-2-3’s bar and pie charts, complex
graphics are out of the question.
The characters on the DG/One's
screen appear darker and easier to read
| than those on the HP-110. But the angle
| of thescreen is not adjustable, and its tilt
| doesn’t quite reach a comfortable angle.
| And, when the ac power adapter or any
| external device is attached, the screen is
tilted even further forward by a fold-
down stand that normally covers and
| protects the computer’s rear-panel con-
| nectors. You will probably find yourself
stuffing books and papers under the
front of the computer to improve the
viewing angle. (DG is now offering a
| new pop-in lens which it claims will im-
| prove the aspect ratio of the LCD screen
' from 3:1 to 5:1. The lens will be shipped
without charge to registered DG/One
i owners, DG told C&E.) The HP-110’s
display, while holding somewhat fewer
| characters and including less of a graph-
| ics capability, is generally more legible.
Unfortunately, neither computer
makes provision for the connection of a
r CRT monitor. DG does offer an option-

HE Chevron Corporation’s first

I venture into portable computers

was with the Compaq. Employ-
ees used it to work at home evenings and
weekends, and, occasionally, took it on
trips. Traveling with a machine that size,
however, was awkward. Also, they
wanted the ability to operate from bat-
tery power.

The company experimented with Ra-
dio Shack TRS-80 Model 100s—it pur-
chased some 20 or 30 of them—and had
reasonable success with them, despite
the machine’s somewhat limited capabil-
ities. What it really needed for its pur-
poses, though, was a 16-bit computer
that could run Lotus 1-2-3.

Chevron’s criteria were practicality,

|
|
|
|
‘ ics as the IBM PC, 640 by 256 dots. The |
|
l

al expansion chassis for IBM PC-com-
patible expansion boards. A video board
is thus feasible but hardly as convenient
as would be a simple composite video
port built into the computer. The de-
funct Gavilan briefcase computer had a
composite output, allowing it to work
with many $99 monitors.

Power and Memory

The HP-110is designed to be run for 8
to 10 hours from a gelled-electrolyte
lead-acid battery pack, and ac is used
only to generate dc to keep the battery
pack charged. The computer can be used
with the recharger plugged in; the bat-
teries just won’t charge as quickly. The
basic DG/One is intended for operation
from ac. It comes with a lightweight
adapter that plugs into a wall socket. A
quick-charge nickel-cadmium battery
pack that can be charged to 80% of its 8-
to-10-hour capacity in two hours is a
$178 option and requires a separate
adapter. To use the computer while the
batteries are charging, both power
adapters must be plugged in. The neces-
sity for carrying two adapters while trav-
eling can be a slight nuisance, but the
units are light and relatively small and fit
easily into the computer’s carrying case.

The HP-110 makes efficient use of its
CMOS technology and retains programs
and data in memory indefinitely (you
can shut off the display to conserve pow-
er, but you can never turn the computer
completely off). In contrast, the DG/
One’s memory works just like that in a
standard desktop computer—when the
computer is turned off, all power to the
RAM is removed and whatever data it
contained are gone.

Both computers allow their memories

- CHEVRON PICKS THE HP PORTABLE

ease of use, a workable keyboard arrange-
ment, light weight, the ability to run from
batteries for a reasonable length of time,
the availability of peripherals and, of
course, the capability to run 1-2-3.

Among the computers considered were
the Gavilan and Convergent Technol-
ogies’ Workslate. The HP-110 was also a
candidate, and ultimately, the winner.

Cliff Hayes, the head of Chevron's
Personal Computer Services Division,
says that the reasons for selecting the
HP-110 were the fact that it had 1-2-3 in
ROM, ran it faster than other computers
tested, had a word processor that was
easy to use, and was built to a high stan-
dard of quality.

When asked whether, if it had to make

to be used as solid-state disks. From the
PAM menu, the HP-110s 272K of
RAM can be divided into normal system
memory (used exclusively by the current
application) or an Electronic Disk
(EDISK). EDISK is a partition of mem-
ory from 16K to 176K that can contain
any number of files and is treated like a
superfast disk drive by the operating sys-
tem. In fact, it becomes MS-DOS drive
A. EDISK is especially useful for storing
small text and Lotus files.

In the case of the DG/One, while the
computer is running, a portion of RAM
can be set aside as a virtual or electronic
disk with the MS-DOS utility VDISK;
but, as has already been pointed out, no
input is retained in memory after the
computer is turned off. Using battery
backup for CMOS memory is only natu-
ral in a portable computer, and it’s a
wonder Data General didn’t afford its
product this convenience.

Other Considerations

The Hewlett-Packard computer wins
the telecommunications derby hands-
down, with an internal 300-baud modem
asstandard equipment and a far superior
terminal program. Data General
charges $299 extra for its internal
modem, and the only useful thing its ter-
minal program does is to emulate a Data
General dumb terminal. (To be fair,
however, commercial communications
programs will run on the DG/One.
They cost extra, though.) Both comput-
ers can access external modems though
RS-232 serial ports. The HP-110’s RS-
232 connector is somewhat less than
standard, though, having only 9 pins in-
stead of the usual 25.

Neither computer comes equipped

the choice today, his company would
consider the DG/One over the HP-110,
Hayes replied that it would still stay
with Hewlett-Packard. The Data Gener-
al computer had been tested and found
to have certain shortcomings, notably,
difficulty in communicating with the
corporate IBM mainframe computer, a
difficult-to-read display, and memory
that would not retain its contents when
the computer was turned off.

Chevron currently has about 70 HP-
110s, with quite a few more on order.
The computers are used in the field,
where they can transmit data back to the
home-office mainframe and IBM PCs,
and are also taken home by employees
who are learning 1-2-3.

6
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with a parallel printer port, although
Hewlett-Packard offers a $175 adapter
that turns the proprietary HP/IL
(Hewlett-Packard Interface Loop) into a
Centronics-compatible port. The HP/IL
works well with Hewlett-Packard pe-
ripherals, like the wonderful Thinkjet
printer. Daisy-chaining on the Interface
Link allows up to eight HP-110s to be
joined in a sort of mini-network, with
one of them acting as the host and trans-
ferring files to the others.

The DG/One, with its two 25-pin
RS-232 ports, offers better compati-
bility with a wide range of printers,
plotters, and peripherals. The company
also offers an extremely compact Japa-
nese-built printer with an RS-232 inter-
face. It can print either on thermal pa-

HE Life Insurance Company of

I Virginia has been using micro-

computers for several years.
Among those in its stable are Apples,
Radio Shack computers, IBM PCs, ard
PC compatibles. It has developed its
own proprietary software for these sys-
tems for use in writing custom-tailored
“universal life” policies, which require
the consideration of a number of vari-
ables and use complex algorithms to de-
termine such items as payment
schedules.

To afford its field representatives the
benefits of computers, the company
originally invested in 2000 Panasonic
HHCs (Hand Held Computers). These,
unfortunately were not particularly easy
to use. The keyboards were extremely

per or, with a special thermal-transter
ribbon, on ordinary paper. All the pe-
ripherals and add-ons for both systems
are well designed for space-saving con-
venience, exceptional functionality, or
both.

Conclusions

The Data General/One would be the
logical choice for anyone wanting a
briefcase computer reminiscent of an
1BM PC that can run a large amount of
PC software. That should be a sizable
number of people. And, while the 25-line
screen may sometimes be difficult to
read, it should also add to the comput-
er's appeal. You will undoubtedly end
up spending more moncy for this one
than for the HP-110, especially if you

opt for the 5',* disk drive or the IBM
card chassis. but the additional outlay
may be worth it if the computer meets
your needs.

The HP-110 is a simipler machine. It
doesn't need disk drives (which may
prove to be teo fragile in the long run for
a lot of rough-and-tumble travel). Pro-
grams and data are always immediately
accessible, even when you are in an air-
port terminal or while you are in fhight.
Most single users will find that 272K of
CMOS RAM is more than enough for
evervday Lotus 1-2-3 and text files. If
not, the Desktop Link and Terminal at-
ford a convenient means to transmit
those files clsewhere. Nevertheless, the
HP-110 makes a better second computer
than it does an only one.

LIFE OF VIRGINIA PICKS THE DG ONE

small, as was the LCD screen. Further-
more, full compatibility with main-office
programs was not possible.

According to Dick Moschler, a vice
president in the company’s Information
Systems Division, what was needed was
a portable computer with a full-size key-
board and a screen capable of displaying
25 lines by 80 columns—the format used
on the office computers.

The Life Insurance Company of Vir-
ginia evaluated every portable computer
on the market, including the HP-110
(which it felt was not compatible enough
with its software—it wanted a machine
that would permit simple and complete
transfer of data to any of its other sys-
tems without any intermediary steps,
such as reformatting). The only one it

felt met its criteria was the DG/One.

The firm has ordered 2000 of these
computers, and has so far taken delivery
on approximately 100 of them. About
the only criticisms it has so far concern
the legibility of the display and the scar-
city of printer options.

Since most of the computer usage
takes place close to the field office, the
company isn’t concerned about needing
two power supplies for the machine—
one to run frem ac and the other to
charge the hattery pack. The computers
are used in the field during the day, and
the batteries get charged overnight.

The Life Insurance Company of Vir-
ginia is obviously pleased with the
DG/One. Any company that makes a
commitment for 2000 units must be. <

March 1985
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ON MICROCOMPUTERS

New products make it possible to experiment with
artificial intelligence on a micro

ERSONAL computer users whc are
P modeling complex business or re-

search problems can use a varety
of decision support tools.

At the simplest level are *“thought or-
ganizers” or “idea processors,” such as
Ashton Tate’s Framework, which a’low
the user to organize notes (project plans,
speeches, proposals, etc.) as linked
“frames” or outlines. Next are pro-
grams, like VisiCalc and Lotus 1-2-3,
that provide the ability to manipulate
numerical data by means of spreadshzets
(profit and loss sheets, sales forecests,
etc.). Once you have developed tbem,
you can tinker with these spreadsheets
until, for example, the bottom line meets
some acceptable level.

Unfortunately, if you have ridict ous
expectations about your ability to per-
form in some enterprise, a spreadsaeet
will not be able to inform you of this
fact—it will merely come up with suit-

BY ROBIN WEBSTER

ably ridiculous output according to the
formulas you’ve constructed.

All these products are programmed to
deal with tasks in the classical *algorith-
mic” manner. That is, for any given use-
input there is only one path or computa-
tional procedure that can generate the
correct output. Idea processors do not
“know” anything about your ideas
Spreadsheets do not contain any know-
ledge about a particular activity or
event. These products cannot providz
users with even the simplest consultation
capability.

However, programs known as “expert
systems” or “knowledge-based systems™
do allow computer users to overcomsz
the limits of the algorithmic approact.
Among the more renowned expert sys-
Robin Webster is a California-based free-
lance author who writes frequently fcr
PC, PC Week and other magazines.

tems that currently operate on main-
frames are Myin (used by physicians to
diagnose cerzain bacterial infections),
Dendral (used by chemists to determine
the molecalar structures of unknown
compoounds), and Prospector (used by
geologists for selecting sites for mineral
exploration). Other areas where expert
systems are teing put to use include di-
agncsis of faalty oil drilling platforms,
configuratior of complex computer sys-
tems, and estimation of Social Security
entitlement.

Generally, expert systems are consid-
ered to comprise two distinct compo-
nents: the <nowledge base (a collection of
facts covering some specific topic) and
the mfererce engine (a logic system that
uses the railes in the knowledge base to
make inferences from user input).

Ir. addition is the user interface, which
takes the form of a consultation between
the user and the expert system. The user
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E;(pert Systems

poses the problem to the expert system,
which then elicits details from the user
(Q&A fashion) and attempts, in a goal-
oriented way, to apply its knowledge
base to the problem. The consultation is
always limited by the knowledge base—
there 1s no general expert system that
can both advise on mineral exploration
and talk about the weather.

Many experts, regardless of their do-
main, solve problems without clearly un-
derstanding how they doit. Phrases such
as “by the seat of my pants” or I just
had a hunch” highlight the uncertainty
involved in the human approach to
problem solving.

Expert system programs are unique in
that they usc ordered sets of task-specific
(knowledge-based) rules to solve prob-
lems in much the way human experts
would. Thus, Prospector accepts field
study data from a geologist and then em-
ploys its  “accumulated™ knowledge
about sotl composition to make an infer-
| ence or "guess’ about rich deposits that
may lie beneath the soil. Prospector, in
particular, is famous for its “‘discovery”™
of a mineral deposit in the Mt. Tolman
area of Washington State.

The essence of the expert system’s in-
ference engine is that it uses rules about
probabilities and possibilities in order to
make recommendations and come 1o its
conclusions. One of the techniques used
in this activity is called “*fuzzy logic” be-
cause 1t allows expert systems to deal
with attributions like those qualified by
| “about,” “posstbly,” and “‘close to.”

NTIL recently, artificial intelli-

l | gence was the exclusive domain

of the software community. Not

to be left out though, chip manufactur-

ers are rushing to implement artificial in-

telligence on silicon—some with rather
amazing results.

Basically, Al chips are microproces-
sors with internal Forth programming.
Forth is a very powerful and fléxible lan-
guage that adapts well to Al applications
and is preferred by chip makers. By im-
plementing Forth directly on the chip,
speed increases of up to a hundredfold
can be realized.

One chip that has been finding its way
into several Al and robotics applications
is the R65F11 by Rockwell Internation-
al. The R65F11 is essentially a 6502
microprocessor—the one used in Apple
computers—but with a Forth nucleus
embedded in ROM. The ROM contains
133 high-level Forth functions that are

Whereas a binary system can be lik-

| ened to a switch that turns a light on and
off, a fuzzy logic system is more like a

| dimmer switch, which can turn a light
} “just” on or “‘almost” off. Systems that
use fuzzy logic allow users to input data

l with qualifications—to say that there is

a 60% chance that something is so or
] such-and-such is the case. In extreme

cases, the user may even be able to indi-
| cate that a particular state is ‘‘un-
| known.”
‘ While most algorithmic programs

would be stopped in their tracks by such
input, expert systems can usually pro-
ceed to imake some sort of recommen-
dation.

Just as one can question an individual
expert on the reasoning behind any deci-
| sion he or she makes, well-designed ex-
pert systems can be asked to “justify”
any problem-solving techniques they
employ. This feature is usually invoked
by typing in the word “why™ whenever
the user i1s asked a question not under-
stood or thought to be irrelevant. The
program will respond by displaying the
rules it is currently using to generate the
question.

Micro-based expert systems have been
late in arriving for several reasons. First,
the computing power of most personal
computers falls far below that necessary
[ to handle the knowledge-based rules
contained in a typical expert system. The
machine of choice might well be 4 DEC
or IBM mainframe or an $80.000 spe-
| cial-purpose processor. Second, most

translated into machine language the
microprocessor can understand.

But the Rockwell chip can only emu-
late a Forth machine, because the Forth
commands only exist in firmware and
must be translated into machine code be-
fore they can be executed. Although this
chip processes information much more
quickly than operations running in soft-
ware, it does require at least one machine
cycle for each translation, which places
an upper limit on speed. An analogous
situation would be two persons convers-
ing in different languages through an
interpreter.

For this reason many feel the R65F11
doesn’t strictly qualify as an Al chip. A
true AI chip, most experts contend,
must be able to process data in either se-
rial or parallel fashion, be adaptive in its
external inputs, and make no distinction
between data and programming.These
requirements spell out how the organic

early expert systems were developed us-
ing the LISP programming language.
This language makes heavy demands on
a computer both in terms of sheer com-
puting power and in the amount of mem-
ory that must be made available. The av-
erage pc is not equipped with enough
memory to do serious expert system
work in LISP. Lastly, it is only recently
that large corporations, seeking new and
better ways in which to streamline com-
pany decision-making procedures, have
been willing to commit substantial
amounts of money to the development of
expert systems.

In spite of these difficultics, the per-
sonal computer user does, at this point,
have a choice of languages/systems for
experimenting with expert system design
and construction. Products are available
for the Apple IT and IBM systems as well
as for a number of machines based on the
Motorola 653000 chip.

The systems covered in this article are
M.l and M.la (Teknowledge), Expert
Ease (Expert Systems), and MVP-Forth
(Mountain View Press). Although very
difterent in type, these products all work
on the IBM PC/XT,

Teknowledge’s M.1 System

When it was announced in July 1984,
Teknowledge's M. 1 system had the rath-
er startling price tag of $12.000—which
included a four-day training course.
Since then the Palo Alto-based company
has reduced the price to $10.000 by turn-
ing the training course imto a $2000 op-

BY T.J. BYERS

mind perceives information. In an effort
to attain these goals, a Los Gatos, CA,
corporation—Novix—has developed a
true Forth machine in silicon.

Conceived and designed by Charles
Moore, the creator of Forth, the Novix
4000 AI chip comes very close to being a
true Al chip. Its strength is that it needs
no interpreter. Instead, it contains a set
of very simple, high-speed Forth com-
mands implemented directly in silicon
logic for immediate access and execu-
tion. These simple silicon-implanted
codes affect the bits of the Novix micro-
processor directly, with very little or no
decoding.

As Reduced Instruction Set Comput-
ers (RISCs) have demonstrated, more
work can be done in less time using a
small set of simple, high-speed instruc-
tions than using a larger set of more
powerful—but slower—commands.
This approach is a radical departure
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tion and has introduced M. 1a, a smaller
version of the product that costs about
$2000 and that serves largely as a limit-
ed-power demonstrator version of the
original M. 1.

M.1 is most useful for “structured se-
lection” tasks in which the number of
variables is limited. One should not try
to use M.l in domains that require ex-
tensive calculations or analysis (such as
VLSI design and other complex elec-
tronic work) or that might entail many
possible conclusions (configuring com-
puter systems, for example). Among the
M.1 applications that Teknowledge has
demonstrated are an aid to structural en-

gineers using a complex Fortran pro- |

gram, a bank services advisor, and a
wine selection advisor.

M.1 was developed using the Prolog
programming language (short for PRO-
gramming in LOGic). In order to use
M.1 you must develop knowledge-based
rules according to a Prolog-like syntax.
(Prolog is a key artificial intelligence lan:
guage in Europe and Japan, while LISF
remains the preferred Al language in the
U.S.) First you declare facts about a sei
of objects, and then you specify the rules
that govern the relationships between
them, saving your declarations in a text
file that becomes M. 1’s knowledge base

Most earlier expert systems required
quite an advanced knowledge of LISP
(or another programming language),
and relied on a cryptic data-entry struc-
ture. In contrast, with M.1 you can de-
velop rules using textual English-like

from conventional chip-processing de-
signs, which have traditionally concen-
trated on increasing the complexity of a
single processor for more functionality
and wider word-handling capability.
The elimination of internally micro-
coded instructions, such as those used by
the Rockwell chip, is made possible by
the Novix chip’s architecture. The data
and return stacks, for instance, are imi-
plemented in hardware-—not software—
and they are real—not emulated. Conse-
quently, data enter the stacks directly
from the input pins with no routing in-
structions. In other words, the data in-
puts exist separately from the instruc-
tion inputs, and the two types of
information are entered in parallel. This
structuring allows loop and subroutine
calls to be executed in parallel with ALU
(Arithmetic Logic Unit—the section of
the microprocessor that performs all
arithmetic and logical functions) opera-

| WHERETOFINDIT |
Expert 2 is available from the sources

listed below. Write for prices and
configurations.

Mountain View Press, Inc.
PO Box 4656
Mountain View, CA 94040

Miller Microcomputer Services
Lake Shore Rd.
Natick, MA 01760

Parsec Research
PO Drawer 1766
Freemont, CA 94538

| statements, such as the following:
|
IF DISTANCE-TO-SUBJECT

= N FEET

AND N < 12

AND USING-FLASH
THEN SHUTTER-SPEED = 125

You can also incorporate variables in

the rules you create and assign a ‘“‘cer-
tainty factor” (or CF) to a particular
situation:

MEAT
NO

I'F MAIN-COMPONENT
AND HAS-VEAL
THEN BEST-COLOR

= RED CF 90

The certainty factor in M. is a way of
representing the likelihood or probabili-
‘ ty that a particular event will take place.

tions. In fact, some commands, such as
the NEXT command (which increments
Forth instructions), exist as internal in-
structions and occur automatically with-
in the cycle, eliminating the need for
them to be input.

Novix expects its Al chip to execute
well over 10 million operations per
second—even though the clock speed is
less than 10 MHz!

According to John Peers, founder of
Novix, if the chip works as expected, an
entire computer, containing the Al chip
and supporting circuits, could be put on
a single board 6" < 8" and sell for
$4000. Add a terminal, and you could
have a system possessing 20% of the
power of a supercomputer that now sells
for $10 million. Peers claims his new Al
computer would be extremely fast, ex-
traordinarily easy to program, and capa-
ble of self-modification. It would be able
to “learn” from past experience.

|
|
|
|
|

This is where expert judgment comes
into play. Setting the certainty factors
for each of the 200 rules, an M.1 knowl-
edge base can contain is an extremely
important task. Any errors at this stage
will throw the expert system off track.
Expert systems are, after all, no “smart-
er” than conventional programs. They
are simply more *“knowledgeable,” and
any flaw in their knowledge will lead to
unpredictable and unreliable results.

For an example of how the certainty
factor works, the wine advisor demon-
stration of M.1 begins by asking the user
for details about the meal at which the
wine will be served (for instance, wheth-
er it will be drunk with meat, poultry, or
fish, and whether a sauce will be served).
Once it has the information it needs, it
makes a wine recommendation. For in-
stance, if you replied that you were serv-
ing meat with a heavy sauce, it might
recommend a Cabernet Sauvignon with
a confidence factor of 80%, but it would
also provide a recommendation for a
Zinfandel with a confidence factor of
perhaps 30%, indicating that although
the Cabernet is the option it recom-
mends most strongly, a Zinfandel might
be an appropriate substitute under some
circumstances—such as the unavailabil-
ity of a Cabernet. Thus, the certainty
factor provides a form of fuzzy logic that
enables the program to demonstrate
flexibility in its responses.

One of the more innovative features in
M.1 is what Teknowledge calls its “in-
strument panel,” which can be used to

-

Applications for the new machine
would include speech recognition and
graphics generation that would rival the
best special effects Hollywood currently
has to offer. Computing systems that
now fill an entire room could be replaced
by a unit the size of a breadbox. “Get
enough chips,” Peers speculates, *‘and
they will emulate a neuron. If you put a
great many of them together, you have
the beginnings of a neurological array.
You have, in other words, the beginning
of a system that can learn on its own.”

When will this chip be available? The
first samples should be on silicon by the
time you read this and might be commer-
cially available by the end of the year.

The direct implementation of Forth
on a chip optimizes the best features of
both language and hardware. The result
of this optimization will have a profound
effect on the way we think about
programming—and computers. <
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|
|

Exl;ert S;sté;s

debug or fine-tune a system under devel-
opment. The instrument panel is a

| screen window divided into four panes

as tollows:

® Events, which lists the current goals of

the system (i.e., what inferences the sys-
tem 18 attempting to make);

e Conclusions, which lists the conclu-
sions the system has already made;

® Reasoning, which shows the rule cur-
rently under consideration;

® Options, which lists the range of valid
options to the current M. 1 questioi.

Although the price of M.l and M.la
put them bevond the reach of most per-
sonal computer users, they don't require
much in the way of hardware. Both
products will work on a 128K IBM PC,
with or without a color monitor.

Expert Ease

Expert Ease, marketed in the U S. by
New  York-based Expert Svstems, is
built around an inference engine devel-
oped by Donald Michie, of the Universi-
ty of Edinburgh, one of the pioneers of
artificial intelligence research in the
United Kingdom.

The program is a rule-inductive sys-
tem, which means that it can evaluate a
range of variables against a particular
goal and then bypass those variables that
are irrelevant. In contrast, a deductive
system must move step-by-step through
all the rule-processing procedures it pos-
sesses, whether or not they are relevant.

FORTH AND Al
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Editor’s Note: Jack Park is the developer
of a number of expert systems. Foremost
of these is Expert 2, designed to help teach
artificial intelligence techniques. Devel-
oped on a 48K Apple 11, Expert 2 can run
in any computer for which Forth is avail-
able. It is currently being used by gradu-
ate students, corporate engineering and
science departments, consulting firms for
Jault isolation, and investment firms for
investment analysis.
AM often asked whether the Forth
I language is suitable for artificial in-
telligence (AI) work on personal
computers. Before I attempt an answer,
I would like to describe what Al is, what
a computer language 1is, and then,
whether a given language—in this case,
Forth—is suitable for Al tasks.
Conceptions of AT are so diverse, I'll
start with what it is good for, amplifying
human intelligence. That's probably a
rather narrow opinion, but it surely

For instance, when attempting to deter-
mine whether an object is a U.S. flag, a
rule-inductive system could ask the user
whether or not the object contained
patches-of red, white, and blue, and upon
obtaining positive responses in each
case, move on to questions of the pattern
of those colors or the material of which
the object was made rather than contin-
ue asking “Is it orange?,”” "'Is it green?,”
and so on through the entire range of
colors with which the system was
familar. Thus, rule-inductive systems
function faster and more efficiently than
rule-deductive sysrems.

To develop an expert system applica-
tion within Expert Ease, you begin by
listing the attributes of the problem do-
main with which you wish to work on
the spreadsheet-like attribute screen.
This screen can contain up to 31 main at-
tribute headings, 255 entries under each
attribute heading, and 31 results/con-
clusions. The program can handle either
logical values (value words, such as
large, hot, heavy) or integer values (be-
tween — 32,000 and + 32,000).

The format tor entering data in Expert
Ease 1s:

Attribute | 4 Attribute 2 + Attri-
bute 3 = Result 1

Thus, an investment system that deals
with the age of a client, the investment
period under consideration, and the type
of risk the client is willing to bear might
include the following entries:

guides what I do in AI: I write programs
that are intended to be intelligence am-
plifiers. (And, I write these programs in
the Forth language.)

Intelligence Amplifiers

A variety of packages can amplify hu-
man intelligence. Some, when fully pro-
grammed and tested, permit replication
of human expertise. These are the expert
systems. Others aid in the learning pro-
cess. These programs are usually classi-
fied as knowledge refiners, they aid in the
reduction of vast amounts of informa-
tion to more meaningful knowledge.
That knowledge can then be passed
along to an expert system to assist
humans in solving problems.

Some of these intelligence amplifiers,
especially the experimental *‘discovery
systems,” are intended to create original
thoughts; others, like ones I develop,
only create original thoughts when

Age Invperiod Risk Invtype
25 Long Low IRA
38 Short High HighTech

While developing an expert system
within Expert Ease, you can create ques-
tions to be put to the end user by linking
the text of the question to a specific At-
tribute screen cell. You simply place the
cursor on a specific cell, type the letter T
and then start typing the question text.
The care you take in working these ques-
tions makes the difference between a sys-
tem that looks thrown together and one
that engages the user in an interesting
dialog.

Once you have entered the attributes
and a range of possible values (i.e., possi-
ble answers) for each attribute, you cre-
ate actual induction rules, or a decision
network, from them.

To the end user, an Expert Ease sys-
tem appears as a collection of questions
(the question text linked to main attri-
bute headings) and a numbered menu of
possible values (possible answers). Once
all questions have been satisfactorily an-
swered, the system will use its induction
procedure to come up with a conclusion.

The conclusion can take one of three
forms: It can be a complete answer to
user input; it can be a *‘clash;” or it can
be a “null” response. A clash occurs
when two or more rules in the system
contradict. Expert Ease provides a sim-
ple debugging aid for use in such events.
A null response occurs when no rule or

BY JACK PARK

something goes amiss in the program.
Most expert systems are intended to
process knowledge from a predefined
universe of knowledge available to
humans. That is, an expert system writ-
ten to diagnose faults in" your personal
computer will not be able to cure your
headache as well. Limiting the universe
of knowledge to be captured in an expert
system makes it possible to put one in-
side a system the size of your personal
computer and have it do something that
appears intelligent. That, perhaps, is
what artificial intelligence is all about.

An Expert System

A simple expert system can be written
in at least two different ways: Listing A
is an expert program as I would write it;
Listing B is the same program written
conventionally in BASIC. Both pro-
grams try to do the same thing: prove
that an animal is a penguin. Penguins,
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rules can be found to make a suitable in-
duction from user input. Again, it is pas-
sible to overcome this situation by re-en-
tering Expert Ease and adding new rules
as seem fit.

Because of its design, Expert Ease has
a few limitations. The program only
makes 100% correlations between attri-
butes; in other words, it does not offer
probabilistic or fuzzy logic capabilities.
Nor does it offer any kind of rule expla-
nation facility.

Expert Ease requires an IBM PC or
XT with 128K RAM and two floppy
drives. It is priced at $1000, and a dem-
onstrator version of the product is avail-
able for $200.

MVP Forth/Expert System Toolkit

The MVP Forth/Expert System Tonl-
kit, also known as Expert 2 (distributed
by Mountain View Press), was devel-
oped by Jack Park of Nimble Software.
The program is written in Forth, a lan-
guage that tends to provoke strong reac-
tions: You either hate it or you are mag-
netically drawn towards it. The language
is fairly well suited to developing small
expert systems because it has a stack-ari-
ented architecture, something that BA-
SIC, for example, does not have. In addi-
tion, the language is very portable, and
thus Expert 2 can be used on CP/M, PC-
DOS or Apple 11 computers.

Like M.1, Expert 2 employs an 1r-
rHEN rule structure: Rules take the
form “1r it is raining THEN there is a
high probability of getting wet.”” (Natu-

3 -

first, are birds. Second, they swim, but
do not fly. Notice that almost all infor-
mation on animal identification has been
left out; we use only two criteria to deter-
mine whether an unknown animal is a
penguin. It may be that we have left out
more information than we should have;
there may be other birds that swim but
don’t fly. For now, though, let's use the
simple programs in Listings A and E to
discover some interesting facts about ex-
pert systems.

There’s a big difference between List-
ing A and Listing B. Both try to identify
the animal as a penguin. Both end with
the conclusion that the animal is a pen-
guin or with nothing else to say. Fut,
Listing A contains some rules—that is,
some encoded knowledge about animals,
but no control programming. Listing B
includes both the information and the
control programming—GOTOs, ENDS,
PRINTS, INPUTSs and so on. For reference,

rally, the example itself would be
backed up by other rules stating that
when it 1s raining, water falls from the
sky. and that water tends to make things
wet.)

The Expert 2 package includes three
sample expert systems that demonstrate
the program’s use. One is a version of the
game “Animals’ in which the computer
descends a rule tree to guess the animal
you've got in mind. For instance, it will
ask “Does the animal have feathers?”
and if you answer ycs, it will ask further
questions that attempt to identify the
feathered animal you have in mind.
Your answer of “No” will result in the
program beginning work on another hy-
pothesis (for instance, *‘Does the animal
live in the warer?”).

The other sample files are a simple
stock analysis program and a digital cir-
cuit analyzer.

You can enter the question “Why?™ at
any point while using an Expert 2 appli-
cation. The program will display a brief
Jjustification, or explanation, of why it is
asking the current question (in other
words, what it is trying to prove). When
you enter "Why?”', Expert 2 displays the
hypothesis currently under scrutiny and
the rule currently being checked.

Systems development within Expert 2
makes use of its Forth command vocab-
ulary. It includes such operators as
IF, THEN, IFNOT, ANDIF, ANDNOT,
THENRUN, BECAUSE, and THENHYP,
which are used to create rules to be used |
in making conclusions or deductions. I

o =

I’'ve included the same program, written
in Forth, as Listing C. To run the pro-
gram written in BASIC, type “RUN”.
To run the program written in Forth,
type “PENGUIN?”.

To run a program like the one in List-
ing A, you first have to invoke a different
one altogether. That’s the point of show-
ing the three listings: If a program is
written as an expert system, knowlege,
or information, is encoded conveniently
and is separate from control program-
ming. Looking at Listing A, you might
think of the IFs, ANDs, and THENS as
control operators; but they are not. They
happen to be logical operators, which,
only indirectly, affect program control.
Control is thus completely separate from
knowledge.

This simple example shows that you
can accomplish the objective of identify-
ing an animal quite easily either with a
program written specifically to encode

Take the following " Animals™ rule se-
quence as an example:

IF animal is bird
ANDNOT animal flies
AND animal swims
BECAUSE penguin is
bird that swims
animal is black
and white
THENHYP animal
penguin.

|
%
|

AND

[

Loosely translated, this means: *“If the
animal in question is a bird and the ani-
mal does not fly, and the animal swims,
because a penguin is a bird that swims,
and the animal in question is black and
white, then I can hypothesize that the
animal in question is a penguin.”

In an expert system. the inference en-
gine does all the hard work by connect-
ing the data presented to it with the rule
base at its disposal. Expert 2's inference
engine is quite simple in that it merely
looks for very obvious links between l
rules. In a more complex systems envi-
ronment, the inference engine would
take into account more subtle interac-
tions between rules than is possible with
Expert 2. Thus, Expert 2 is, as its manual
suggests, “‘primarily a teaching tool”
that will allow Forth programmers to
get an idea of how to design and develop
an expert system.

Expert 2 is available from Mountain
View Press, Mountain View, California,

for $106.50. [ed

knowledge about animals or with a con-
ventional linear program containing
both its usual IF-THEN control elements
and knowledge. The key issues are:
which is easier to modify or make addi-
tions to and which requires that you not
only be knowledgeable in some field but
also be a good programmer.

These issues separate an expert pro-
gram from a linear program. The latter
is general purpose and eventually gets
the job done but requires expertise and
programming experience. The former is
highly specific, but requires only that ex-
pertise or knowledge be available.

The expert program uses, sad to say,
yet another computer language. It is in-
troduced because a specific language
tends to be easier to use when used in the
task areas for which it is designed and
impossible to use outside that area. Gen-
eral purpose languages, on the other

(Continued on page 94)
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Not all spelling checkers are created equal

BY JOHN SMITH-RICHARDSON

ORD processing equipment
Wand software put you in gear

for **power typing''—you
plow ahead at maximum speed knowirg
that what you are writing now you can
easily edit later. You will be able to cor-
rect misspelled words, typos, errors m
grammar, and phrasing. Unfortunately,
even the best human editing cannot
catch all the errors produced by fingers
traveling faster than the brain. So, even
from the earliest days of word processing
for personal computers, writing aids
have been among the most desired and
popular software.

A writing aid is anything that helps
improve the quality of the written word.
It can be something that checks punctu-
ation, corrects grammar, provides word-
lists and/or synonyms, or most impcr-
tant, checks and corrects spelling errors.

Some products are good, some medio-
cre, and some just awful. The ones we
mention here are among the better ones.

Bear in mind that there are plenty of
others, many of them quite good, that
are already embedded in word-process-
ing packages. The programs discussed
here are aftermarket software: They can
be added to your collection of utilities at
any time and will work with the output
of most word processors.

Spelling Checkers

Of all the types of writing aids, spell-
ing checkers have received the most n-
terest and been the most pepular because
many people are poor spellers or such
sloppy typists that even the words they
know how to spell come out wrong.

Many of the early spelling checkers

were more trouble than they were worth:
Some versions frequently did not catch a
misspelling—their accuracy was only
80% to 90%. Others had difficulty
learning new words. The first of the
modern popular spelling checkers was
Spellguard, which was written for what
was then and still is the most popular
personal computer word processor,
WordStar. Typical of all spelling check-
ers, Spellguard had a word list—a
dictionary—to which all the words in a
document were compared. Spellguard
marked words for which there was no
match in the dictionary by changing
their last letters to a single symbol, pro-
ducing a new disk file that was identical
to the original except for the marked
words. If the original phrase was

It apears that autmbles can be . . .
it shows in the checked document as
It apear| that autmble[ canbe . ..

Notice that the last letters of the mis-
spelled words have been changed to the
left bracket symbol (**["").

You were (and sometimes still are) ex-
pected to use the word processor's
SEARCH function to locate each marking
symbol and manually correct the spell-
ing. The manually corrected line would
read:

It appears that automobiles can be . . .

As you might imagine, finding each
mark and then individually correcting
John Smith-Richardson has written arti-
cles in this and other magazines on com-
| puter-related subjects.
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the errors took a lot of time. Although
Speliguard zipped through the checking
process in a matter of seconds or min-
utes, the manual correction process
could be extremely tedious (depending
on the length of the document) and re-
lied on your spelling abilities.

The reason for this mark-and-search
procedure lies within WordStar. Once a
line is written and formatted by
WordStar, any change that causes the
line length to expand beyond the right
margin requires you to reformat the line
or paragraph. Spellguard, taking into ac-
count the reformatting that would occur
if correcting an error extended the line
beyond the right margin, did not correct
misspelled words. Instead, it just
marked the word so the user would
make the correction and reformat the
paragraph manually if necessary. Simi-
lar spelling checkers also use “‘marking”
techniques.

The modern breakthrough in spelling
checkers came with Hexspell and The
Word (an enhanced version of which is
The Word Plus), which appear to have
inspired all modern spelling checkers for
personal computers.

Hexspell was written specifically for
Scripsit-type word processing programs
used with the Radio Shack TRS-80 |
Model 1 and Model IIl1 computers. It
doesn’t mark words, but actually cor-
rects the document as it is processed.
Hexspell scrolls the document at a fast
reading rate so you can observe every-
thing in context. The screen freezes
when it detects an unmatched word,
which is highlighted. You can leave the
word as is, correct it, or add it to the dic-
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tionary. At the end of the session the
program automatically writes a com-
pletely corrected version of the docu-
ment to disks, as well as an identical
“safety” backup.

Newly entered words go into the main
dictionary, which is dynamically rear-
ranged each time the program is used so
that the most commonly used words are
moved to the front of the list for quick
access during the checking process.
When the dictionary fills the disk to the
limit of its capacity, the

DOS. Unlike much other software con-
verted from CP/M to PC-DOS/MS-
DOS, both versions of The Word Plus
are functionally identical; in fact, the
same manual is used for both—if you are
familiar with one version, you can immnie-
diately use the other.

The Word Plus is really a coliection of
programs—referred to as ‘‘tools”—
called by the main program as needed or
used individually. The individual pro-
grams can look up the spelling of a par-

without correction, add it to the main
dictionary, or add it to a dictionary of
specialized terms.

Like Hexspell, The Word Plus cor-
rects the word within the document;
when the corrected file is written to disk,
the words are correctly spelled. For
WordStar users The Word Plus also pro-
vides a marker for corrected words that
are longer than the original, but unlike
Spellguard, it places the marker in front
of a word that has been corrected, with-

out replacing any letters.

infrequently used words
are discarded (they can be
added back if they appear
in a check of a new
document).

Unlike most of its con-
temporaries, which con-
structed words from pre-
fixes, suffixes, and roots,
Hexspell checks the word
exactly the way it was
written: It can take into
account numbers, hy-
phens, even punctuation,
and it checks for upper
and lower case anywhere
within the word. For ex-
ample, it will check
“WordStar’’ only as
“WordStar.” “Wordstar™
or ‘“wordstar” will be
flagged as unmatched.
However, if “wordstar”
were also to be entered
into the dictionary, from
| then on both “WordStar™
and “wordstar’ would be
accepted as correct.

Because Hexspell
learns the precise spelling
of a word—including plu-
rals, numerals and punc-
tuation if desired—it is al-
ways 100% correct. This
accuracy is of tremendous

‘_
¢
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value when special dictio-

naries are being constructed for special-
ized vocabularies, say, in medicine, law,
or engineering. Total accuracy is so im-
portant, that the same “‘memory” facili-
ty is used by the best of the current crop
of spelling checkers, which we will get to
shortly.

The Word Plus originally appeared as
The Word in 1981, at about the same
time as Hexspell. It is the spelling check-
er to which all others for non-Radio
Shack computers are compared. It is de-
signed to be used with documents creat-
ed by virtually any word processor pres-
ently on the market, and although it was
originally written for CP/M, it is now
| also available for PC-DOS and MS-
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Using our original exam-
ple, The Word Plus
would change the incor-
rect phrase:

It apears that autmbles
canbe. ..

to appear in the cor-
rected document as:

It *appears that *auto-
mobiles canbe . ..

You then employ the
word processor’s SEARCH
function to locate the
marker symbols (%),
delete the markers, and
reformat if necessary. The
reformatting process
takes but a minute or so
because the spelling is
correct.

The Word Plus is un-
usually fast by both older
and current standards be-
i cause it is memory effi-
l cient, being designed to

run in only 32K of RAM.
The entire program can
fit on a single disk along
with the word processor
and its disk overlays.

But the tight code nec-
essary for efficient use of
memory means that some

ticular word if you can even come close
to it with a keyboard entry, can find
words using wildcard letters, and will
even unscramble anagrams. But it was as
a spelling checker that this program de-
fined the form that most modern spelling
checkers would take.

The Word Plus reads a document and
compiles a list of words not in its dictio-
nary that it presents on the screen one at
a time. It can also present a list of the
words that & rhinks you intended 10
type, each.preceded by a number. You
can correct the word (either by retyping
it correctly or simply by entering the
number associated with the correct
spelling), accept it into the document

functions are not avail-
able. The most serious deficiency is that
The Word Plus reads a word in upper
and lower case, displays the word in up-
per case, displays the entry for a new
word in upper case, but enters it into the
document 1n lower case (unless you type
it manually in upper and lower case let-
ters). This is usually not much of a prob-
lem, but capitalization and mixed cases
can get sticky. For example, if the pro-
gram is taught the word “WordStar,” it
will also accept “Wordstar™ and “*word-
star’’ as correct. Similarly, it will accept
“Ocean” and ‘“‘ocean’ as correct, even
though you may not want the word
capitalized.
To help untangle the cases and to
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know which word is wanted when the
spelling is so poor that you have abso-
lutely no idea what the word should be,
The Word Plus can display the word in a
single line of text.

The Best?

For sheer power and convenience
there is presently no add-on spelling
checker the equal of MicroPro’s Corre:t-
Star, which is intended for use with
WordStar running under PC-DOS/MS-
DOS, MP/M, CP/M,
and CP/M-86. Correct-
Star has just about every
major feature and conve-
nience one can imagine,
which justifies its need for
at least 192K of RAM
and two 360K disk drives,
though one wonders
where there is a CP/M
machine with 192K of
RAM. Since many of its
features appear to be en-
hancements of the best of
Hexspell and The Word
Plus, one would guess
that the team that wrote
CorrectStar studied many
spelling checkers and se-
lected the best features of
each for its program.

CorrectStar works in
conjunction with Word-
Star and is called from
WordStar’s main menu.
Because it is installed as
part of the WordStar
package, you can instant-
ly switch back and forth
between the spelling
checker and WordStar's
edit mode.

Like Hexspell,
CorrectStar recognizes
upper and lower case: It
would treat “*“WordStar,”

Add word to:
U pdate Dictionary
S)pec. Dict. "SPECIALS.CHP"
Mark word
D)iscard word
C)orrect word

ACTUALLY :
AS REGARDS :

be seen in its entire context. You can by-
pass an unmatched word, accept it glob-
ally only for the document being
checked, or add it to a dictionary. The
program always attempts to prompt you
by searching the dictionary for the clos-
est spelling and will continually suggest
words until it runs out of possibilities or
you select a suggestion or you type in
your own correction. If you desire, the
change will be made to every similarly
misspelled word. (This may sound time-

®-complain
f-complained
Zcomplains
Fcomplaint

REVIBH Version 1.2, Copyright 1981 ~ Oasis Systems

Other options:
Pdrevious word
Wext word
KDesume review
L)ook up word
Uiew costext

~=> CONMPLAIND Corrected to -> COMPLAINED_

WHILE : WHEN <OR> ALTHOUGH

REALLY

REGARDING <OR> ABOUT

T ark, l>gnore, P)rint, or Sduppress sentence? ' _

[Wkile]l the standard characters—upper and lower case le%ters,
numzrals, and symbols—of non-IBH printers will generally be
the same as those of the IBM printer(s), the Portable /PC s
special graphic, foreign, math and Greek characters might be
completely or partially unavailable on a non-IBM grintem or
the printer might substitute a different set of characters for
what’s seen on the screen.

There are factuallyl several levels of printer—campatibility
(as regards] the Portable PC.

Above: The Word Plus can suggest alternatives for misspelled
words. Below: A screen from Punctuation | Style.

the edit mode and the spelling checker
functions. In reality, CorrectStar makes
WordStar into an integrated edit/
spelling-check program.

CorrectStar is somewhat unwieldy be-
cause its main dictionary and a personal
dictionary of up to 1500 words are so
large they require a separate loading
disk. Sometimes it takes a few seconds to
find a match. However, spelling checks
can be made lightning fast because
CorrectStar’s Install program allows the
dictionary to be read from
any disk drive. If the dic-
tionary is loaded into a
RAMdisk, the program
runs faster than you can
imagine—it can zip
through 65,000 words in
the blink of an eye to find
a match.

As good as Hexspell,
The Word Plus and
CorrectStar may be, there
is always something new
and better coming into
the marketplace. Whatev-
er functions a new spell- |
ing checker offers, it will
at the very least have to
provide the best features
of Hexspell, The Word
Plus, and CorrectStar or
it will be outmoded before
it is released. CorrectStar,
in particular, will be a
tough act to follow, but it
works only with
WordStar. There’s room
for its equivalent in PC-
DOS/MS-DOS and
CP/M versions that
could be used with any
word processor.

Punctuation and Style
If a computer could
store all the rules of punc-

“Wordstar” and “‘word-
star” each separately. The checker will
not recognize “wordstar” if it is looking
for “WordStar.” It will also test and
learn words containing numerals if the
word starts with a letter. As an example,
CorrectStar can check for and learn
“MN1276Y,” but it will pass over and
cannot learn **1234.” Also, it tests for
and learns plurals and possessives, and
will replace a single word with multiple
words using up to 32 characters (an un-
usually long and convenient string for
multiple word replacement).
CorrectStar highlights any word it
does not recognize and uses all the avail-
able screen space (ten lines on the IBM
PC) to display the text so the word can
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consuming, but CorrectStar handles ev-
erything unusually fast except a global
replace, which operates at an average
speed.)

CorrectStar eliminates the reformat-
ting problem by giving you the option of
using either automatic reform (if a cor-
rection increases the line length beyand
the right margin) or the conventional
“ragged” right margin. If the automatic
reform is turned on, at the completion of
the spelling check you are left in the
WordStar editing mode with a fully cor-
rected and reformatted document. If you
make additional changes to the docu-
ment, you can check the spelling of the
updating simply by switching between

WWW._amernazatadiohisetary com

tuation and all the idioms,
phrases and synonyms used in English, it
could check a document for correctness
of punctuation and grammar. And,
while there is a practical limit to the
amount of data that can be stored in a
personal computer, several programs for
personal computers have appeared pur-
porting to check documents for punctu-
ation, grammar and style. Among the
better known is Punctuation + Style,
available for CP/M and PC-DOS/MS-
DOS systems. It contains configuration
files for, or can be user-configured for,
most word processors. In practical
terms, “configuring” means instructing
the program to recognize the word pro-

1 cessor’s special marking characters and
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- Writing Aids

|

symbols, which are to be passed over,
such as WordStar’s “dot command.”

Punctuation + Style really consists of
two programs: one, called Cleanup,
checks punctuation; the other, called
Phrase, checks word usage.

The punctuation program tests for
missing punctuation, extra spaces be-
tween punctuation marks, incorrectly
? spaced ellipses, incorrect abbreviations,

improper capitalization, unbalanced
| quotes (very useful for BASIC program-

mers), unpaired word processing com-
mands, doubled words, and incorrectly
expressed numbers ($2,50.51). About the
only thing the program does not handle
is commas. As the manual explains, the
use of commas depends on many factors,
| including a writer’s discretion. Since it is
nearly impossible to codify the rules for
| their usage, commas are ignored.

The program works exceptionally
| well, but somewhat slowly—to be effec-
tive you must use the MARK mode,
which places error marks and notes on
corrections to be made throughout the
manuscript. These marks and notes
must be located with the word proces-
sor’s SEARCH function and then changed
or eliminated. With the program in-
structed to make changes directly to the
document, what youdon’t want changed
you will have to go through the docu-
ment to locate and preserve.

Overall, the punctuation checker is
best for short documents, such as letters
or short reports, that you might want
polished to perfection. On long docu-
ments making the corrections could take
! longer than typing the original words.

The phrasing program checks for sin-

gle words or phrases that match 500

commonly misused or overworked ones.

The program scrolls the text on the

screen until it finds a sentence with a

problem. Then it stops and suggests im-

provements. If desired, the phrasing pro-

to show words in context.

AIJOET.TXT PAGE 1 LINE 4 CoOL 13
CorreciStar - Spelling Checker and Corrector

Suspect word: oshan
Suggestion: ocean

Wnhat would you like to do?: _
( - Correct as suggested

N - Show next suggestion
P - Show previous suggestion

<Ret> - Correct as suggested WE

You'l! never believe what happened last week!
to take the

going to have to pay for & her new quateur.

It turns out that we stopped on top of an oid semetry.

- it took a lot of disipline to rem
SR IR '

E - Enter correction from keyboard
G - Correct Globally A - Add word to personal dictionary

B - Bypass word this time

1 - Ignore word throughout document

Interrupt spelling check

1 tinalty decided
» to oshan (actually Phillydelphya to San
Fransisco) railroad trip. In the nationel wildernes area outside
ot Chicogo, the train went off the trax. No one was hurt, but
one alderly lady complained loudly that the train Company was

gram will mark the spot in the document
and add suggestions, which you can use
when re-editing the text. If the docu-
ment contains a sentence or phrase you
I want to use, you can suppress the correc-
tion throughout the document.
| This process, too, is slow. In fact it is
deadly slow because you have to remove
| the comments even if you decide to keep
| sentences and phrasing as they are.
| While the comments can be suppressed,
|
|

you still have to dig out the markings.
But the major problem is interpreta-

Product Sources

| Hexspell
|  Hexagon Systems
PO Box 397, Station A
Vancouver, B.C. Canada V6C 2N2
The Word, The Word Plus,
Punctuation + Style
OASIS Systems
2765 Reynard Way
| San Diego, CA 92103
CorrectStar
MicroPro International Corp.
33 San Pablo Ave.

| | San Rafasel, CA 94903 R 2o

| tion. Because the computer cannot store
more than a small portion of English’s
| overworked and misused phrases, many
of the suggestions made by the program
have absolutely no relation to the sub-
ject, particularly in such specialized ar-
eas as computers, medicine and law.
For example, the program suggested
| that a line from a manual on an IBM
computer that read “these programs are
provided on the DOS Supplemental Pro-
grams disk . . .” be changed to ‘“these
programs are if on the DOS Supplemen-
tal Programs disk. . . .”” The phrase sim-
ply doesn’t make sense when “if* is sub-
stituted for “provided” in this context.
On the other hand, Punctuation +
Style’s suggestion that “if you experi-

PRESS
WORD IN ERROR

and connections
standard of reference is because Centronics manufactured the
first low cost erinters specifically intended for personal
computers, and their connections were so well thought out they
have yet to be 1mproved upon, hence, all parallel printers
intended for "serious" personal comeuting emeloy the

YOu know
ain

cEE SR ‘oS -

WWW.- akherieaniadiahistary. com

Radio Shack Model 1 and Model Ill computers.

(L7 LEARN WORD
calles
R e e e e e T, ™y )
For personal computing the terms "standard Centronics"

and “"Centronics-type" mean a printer using the same electrical
s1gnals and connectilons as used 1n the parallel printers
manufactured by the Centronics Corp Not necessarily the same
or similar printed characters, but the same electrical signals
The reason the Centronics printers are the

Centronics connections
Corporation calles the "

ence difficulty consult the manual . . .” |
be changed to ““if you have trouble con-
sult the manual . . .”* is not only accept-
able, it might be preferable.
Punctuation + Style’s basic problem
is that it requires too much effort to un-
tangle the valid suggestions from those
that might destroy meaning. But it does
have its place. If you have to prepare a
document that is proper (although, per-
haps somewhat bland) in all respects,
this program will help you do the job.

The Next Steps

Most current writing-aid programs
share several faults. First, they are slow.
As the programs evolve and the code in
which they are written is optimized,
their speed will improve. Furthermore,
as memory prices continue to drop, it
will be possible to store more informa-
tion directly in RAM rather than on
floppy or hard disks and dramatically
improve access time to it.

Today’s programs are also rather
dumb. Too much human intervention is
required to make them really efficient.
As Al (Artificial Intelligence) program-
ming develops to a point at which it be-
comes feasible to use Al techniques on
microcomputers, much of the question-
and-answer between computer and com-
puter user will be eliminated.

The style checker of the next genera-
tion will learn to think the way you do,
and, once it does, will be able to under-
stand why you used a certain word or
phrase in a certain context. There will be
no need for a constant dialogue between
the program and you since, to a large ex-
tent, the program will be you. |

And, farfetched as this may sound, we
are almost there. Your computer may
not be able to write your next novel, arti-
cle, or memorandum. But, almost on its
own, it will be able to make sure that
what you write is letter perfect. |

(R) REPLACE WORD  (5) SKIP WORD

Even the connector--what the 3M
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Critical Judgements
{Continued from page 52)

necessary to the health and full rationali-
ty of the human individual and society?

Closely related to the development of
imagination and feeling-intellect is the
part played by the image in thinking. In
an exclusive emphasis on the develop-
ment of logical, problem-solving skills as
the main task of education the all-impor-
| tant role of the image in all thinking
tends to be forgotten. As a consequence,
thinking becomes tied increasingly to
old, habitual-—unconscious and unex-
amined—images, and fresh insight that
alone can release logic from its habitual
grooves and compartments and guide it
into new paths becomes impossible. New
insight announces itself in new images
(one recalls immediately, in this respect,
Newton, Einstein, Kekulé, Poincaé,
among others). To be sure, the full
meaning and implications of the initial
images must be worked out through hy-
potheses, formal logic, and calculation.
But formal logic, the exceeding great im-
portance of which is not in question here
is even in science secondary to insight
via images and is never the source of new
knowledge. Formal logic and discursive
reasoning not in the service of insight
lock us all the tighter into our presuppo-
sitions and rigid mental compartments.
Images may be of many kinds (visual,
auditory, kinetic, and so forth), and a
rich, vital imagery and image-making
capacity are essential for new insight.

It is particularly in relation to the cen-
trality of the image in all thinking that
much serious thought must be given to
the appropriate educational use of the
computer with its powerful and, hence,
seductive, but highly specific and very
limited form of imagery.

This becomes even clearer when it is
considered that not only insight but all
thinking is guided and shaped by our im-
ages, and that the quality of our images
determines the quality of thinking and
its consequences. We must of necessity
rely constantly on our mental images in
our efforts to integrate and understand
the world. Even those physicists who en-
gage in so-called imageless mathematics
are guided by deep-lying images of the
nature of the world they are probing,
and they must have recourse to explicit
imagery every time they seek to embody
their calculations in instrumentation
and experiment. The nature of our imag-
ery and the health of our image-making
capacities, therefore, become all impor-
tant, for they will shape the kind of
world we come to know and the kind of
world we come to give ourselves.

One of the most pervasive, probably
the dominant, image of the modern
mind set is that of the machine. And the

kind of thinking embodied in the com-
puter is also basically mechanistic. It is
certainly the case that science, and the
scientism that has come to shape most
people’s view of reality, is dominated by
an imagery that is mechanistic. “It is no
exaggeration,” the eminent biologist R.
C. Lewontin wrote in The New York Re-
view of Books (January 20, 1983), “to say
that most scientists simply do not know
how to think about the world except as a
machine.” Even the so-called life sci-
ences are dominated by the mechanistic
imagery that attempts to locate the se-
cret of life in the inanimate. The noted
biochemist Erwin Chargaft has spoken
of what he calls “the paradox of bio-
chemistry,” namely, that biochemistry
cannot deal with life itself, but has to kill
the organism in order to study it. This
mechanistic imagery has made it possi-
ble to manipulate life, and with some un-
deniably useful results. Whether or not it
leads to an understanding of life itself is
highly debatable. For an understanding
of a living world and its requirements for
survival, do we not need—in addition to
the mechanical—living, mobile images
that alone can guide a living-thinking?

Our images will eventually give us the
kind of world we come 1o know through
them. If we persist in an exclusive preoc-
cupation with mechanistic images, we
will get a mechanical world—and little
mechanical selves, or nonselves, to go
with it. It makes all the difference
whether our images are living, mobile,
and fresh or dead, rigid, and habitual;
whether they are more or less conscious
or unconscious and, thus, likely to insert
themselves unnoticed into our thinking;
or whether they are responsibly em-
ployed or wantonly chosen and applied
irrespective of the consequences.

It is, therefore, in the imaging capaci-
ty of the mind that we find the moral ele-
ment at the heart of all our thinking. We
have a responsibility for the images we
make and use in our efforts to integrate,
understand, and shape the world. The
development of a rich, healthy, living
image-making capacity is the chief task
of an education that is concerned with
the development of a creative, responsi-
ble living-thinking, and of a living world.

This is what makes the feeling-life of
the school-age child of paramount im-
portance for education, for 1t is here that
the education of fecling intellect and the
education of a strong, vital image-mak-
ing capacity arejoined. It is in the pictur-
ing- and feeling-life of the school-age
child that the creative, image-making ca-
pacity begins to come fully into its own
and to cry out for nourishment. The pro-
vision of an education rich in sensory ex-
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perience and with opportunities for de-
veloping fine discrimination becomes
essential for a living-thinking in which
penetrating insight and strong logic un-
dergird one another. The most serious
questions must, therefore, be raised and
weighed in considering the place of the
computer in education.

We live at a time when the feeling, im-
age-making capacities of the child have
been already pushed aside and ignored in
modern education by a misplaced em- |
phasis on ever-earlier development of
analytical, narrowly conceived function-
al skills. Are we in danger of now further
subjecting the child to a technology that
would seem to eliminate entire sources
of sensory experience and living imag-
ery—while accentuating out of all pro-
portion images of a very limited type, all
the while inserting the latter directly into
the child’s mind during its most plastic
and formative years? What is the effect
of the flat, two-dimensional, visual, and
externally supplied image, and of the
lifeless though florid colors of the view-
ing screen, on the development of the
young child’s own inner capacity to
bring to birth living, mobile, creative im-
ages of his own? Indeed, what effects |
does viewing the computer screen have
on the healthy development of the grow-
ing but unformed mind, brain, and body
of the child?

Will those children who are locked
too early into the abstract and experien-
tially impoverished world of computer
learning be precisely the ones whose
imaginations will be crippled—the ones
who will lack the power later on for gen-
uinely creative, independent thinking?
Will they be the ones who later lack the
experience and imagination for a truly
creative use of the computer itself? Will
they be the ones in whom the illusion
will have been fostered that the most im-
portant human problems are comput-
able, and that all that is required for liv-
ing is more data and calculation, rather
than understanding, empathy, and, of-
ten, sacrifice? Will it be the young people
subjected too early to computer learning
who will really need help later, not just
academically but also in living well as
persons? These would be only some of
the sad ironies in this affair.

These are the kinds of urgent ques-
tions we must begin to ask and to wrestle
with. The computer has great potential
for human benefit, but its thoughtless
use can only degrade the human being.
By becoming critical and caring about
our use of the computer in education, we
can take the essential first step in realiz-
ing the full potential of the computer and
of the human being alike. o j

79


www.americanradiohistory.com

FANTASTIC COMPUTER PRINTER SALE!!!
COM-START/F

Tractor

¢ Fast80-120-160 Characters Per Second

* Word Processing

80 CPS Printer — $169.00
This COMSTAR T/F (Tractor Friction)
PRINTER s exceptionally versatile. It
prints 8, x 11" standard size single sheet

stationary or continuous teed computer
paper

Bi-directional. 1mpact dot matrix
80 CPS. 224 characters  (Centronics
Parellel Interface)

Premium Quality 120-140 CPS
10X COM-STAR PLUS+
Printer $234.00
The COM STAR PLUS+ gives you all the
teatures of the COMSTAR T/F PRINTER
plusa 10" carrnage. 120 140 CPS.9x9 dot
matrix with double strike capabiiity tor 18 x
18 dot matrix (near letter quality), high
resolution bit 1image (120 x 144 dot
matrix), underlining. back spacing. left
and nght margin settings, true lower
decenders with super and subscripts,
prints standard. italic. biock graphics and
spectal characters It gives you print
quality and features found on printers
costing twice as much!!  (Centronics
Parallel Interface) (Better than Epson

FX80). List $499.00 SALE $234.00

PLUS +PRINTER plus 15%"

Friction
Printer

o 169"

* Lowest Priced, Best Quality, Tractor-Friction Printers in the U.S.A.

Premium Quality 120-140 CPS
15X COM-STAR PLUS+
Business Printer $339.00

Has all the features of the 10" COM STAR
carriage and
more powerful electronics components to
handie large ledger business forms!
(Better than Epson FX 100) List $599

SALE $339.00

Superior Quality
10" COM-STARt+ H.S.
HIGH SPEED 160-180 CPS

Business Printer $359.00
This Super High Speed Com-Star+ Business
Printer has all the features of the 10" COM
STAR+ PRINTER with HIGH SPEED
BUSINESS PRINTING 160-180 CPS, 100
duty cycle. 8K Buffer, diverse character
fonts, special symbols and true decenders,
verticat and horizontal tabs. A RED HOT
BUSINESS PRINTER at an unbelievable low
price (Serial or Centromics Parallel
Interface) List $699.00 Sale $359.00

* 40, 46, 66, 80, 96, 132 Characters Per Line Spacing
* Print Labels, Letters, Graphs and Tables
* Print OQut Data from Modem Services ¢ ‘‘The Most Important Accesso

e List Your Programs
tor Your Computer’
Superior Quality
15%"” COM-STAR PLUS+ H.S.
High Speed 160 - 180 CPS
Business Printer $459.00
15 " Carriage and more powertul
electronic. components to handle larger

ledger business forms! (Serial Centronics
Parallel Interface) List $799 SALE $459

13” DAISY WHEEL PRINTER $249.00

“"JUKI" Superb ietter quality daisy wheel
printer, 13" extra large carriage, up to
12CPS bi-directional printing, drop-in
cassette ribbon, (90 day warranty)
centronics parallel or RS232 serial port
built in! (Specify)

List $399.00 SALE $249.00
Printer/Typewriter Combination $299.00

"JUKI” Superb letter quality, daisy wheel
printer/typewriter combination. Two
machines in one-just a flick or the switch.
13" extra large carriage, typewriter
keyboard, automatic margin control and
relocate key drop in cassette ribbon! (90
day warranty) centronics parallel and
RS232 serial port built in (Specify)

List $$499.00 SALE $299.00

¢ 15 Da; Free Trial - 1 Year Immediate Reglacement Warrantn

PARALLEL INTERFACES

For VIC-20 and COM-64 — $49.00 For Apple computers — $79.00 Atari Interface—$79.00
Resstlak sl ZS

WE DO NOT EXPORT TO OTHER COUNTRIES.

Add $14 50 for shipping. hondling and insurance. Illinois residents
pleasexdd 6% tax. Add $29 00 for CANADA, PUERTO RICO. HAWAII
ALASKA. APO-FPO orders. Canadian orders must be in U.S. dollors.

Enclose Coshiers Check. Maney Order or Personol Check. Allow 14
days for delivery. 210 7 days for phone orders. | doy express mail!
VISA—MASTER CARD—We Ship C.O.0 to US Addresses Only

COM-STAR PLUS+
Print Example:

Circie No. 38 on Free information Card

WWW._akherieaniadiahistary. com

ENTERPR'ZES (WE LOVE OUR CUSTOMERS)

80X 550, BARRINGTON, ILLINOIS 80010
Phone 312/382-5244 to order

ABCDEFGHIJKLMNOPORESTUVWXYZ
ABCDEFGHIJKLMNOPGRETUVWXYZI 1 2348 67890
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NEW 128K —MEGA BYTE DUAL DISK DRIVE— 80 COLUMN

COMPUTER SYSTEM SALE!

HOME e BUSINESS ¢ WORD PROCESSING

ook AT ALL YOUGETFORON.Y @ T D B o (st rricE

@ B128 COMMODORE 128K 80 COLUMN COMPUTER $ 995.00
(@ 4023 - 100 CPS - 80 COLUMN BIDIRECTIONAL PRINTER 499.00
(3 8050 DUAL DISK DRIV Z (over 1 million bytes) 1795.00
(@ 12" HI RESOLUTION 80 COLUMN MONITOR 249.00

* BOX OF 10 LORAN LIFETIME GUARANTEED DISKS 49.95

e 1100 SHEETS FANFOLD PAPER

19.95

¢ ALL CABLES NEEDED FOR INTERFACING 102.05

TOTAL LIST PRICE $3717.95

PLUS YOU CAN ORDER THESE BUSINESS PROGRAMS AT SALE PRICES
SALE SYSTEM LIST SALE

LIST

PrRogfrommerS Professional 80 Column
Elencnce Word Processar  $149.95

PRICE Payroll $149.95 $99.00

$99.00 549.00 Inventory $149.95 $99.00

_GUigg Professional Datn Base $149.95 $99.00 $549.00 General Ledger $149.95 $99.00
List $29.95 Accounts Receivable $149.95 $99.00 Financial Spread Sheet $149.95 $99.00
Sale $24.95 Accounts Payable $149.95 $99.00 Order Entry $149.95 $99.00

PRINTER REPLACEMENT OFPTIONS

(replace the 4023 with the following at these sale prices)

w
w
w

w

LISt
Olympia Executive Letlter Quality Printer $699.00
Comstar Hi-Speed 160 CPS 152" Business Printer $779.00
Telecommunications Deluxe Modem Package $199.00
IEEE to Centronics Parallel Printer Iinterface $179.00

SALE
$379.00
$469.00
$139.00
$139.00

to us prepaid and we will refund your >urchase price!!

15 DAY FREE TRIAL. We give you 15 days o try out this SUPER SYSTEM PACKAGE!! If it doesn't meet your expectations, just send it back

90 DAY IMMEDIATE REPLACEMENT WARRANTY . if any of the SUPER SYSTEM PACKAGE equipment or programs fail due to faulty
workmanship or material we will rep aceit IMMEDIATELY at no charge!!

Add $50.00 for shipping and handlirng!!
WE DO NOT EXPORT TO OTHER COUNTRIES

and MasterCard. We ship C.0.D. to continenta U.S_addresses only.

Enclose Cashiers Check, Money Order or Persnal Check. Allow 14 days for
delivery, 2 to 7 days for phone orders, 1 day express mail! We accept Visa

E N TE R P R ' z E s 1WE LOVE OUR CUSTOMERS)

BOX 550, BARRINGTON, ILLINOIS 80010
Phonre 312/382.5244 to order

Circie No. 40 on Free information Card

WAAML e raaaradiehigtarvy- com

PROTECTO
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MICRO-TO-
MAINFRAME

PowerLink is a micro-to-
mainframe communications
board from Tecmar to allow
an IBM PC to emulate 3278
and 3279 terminals. Power-
Link allows users to access
3270 applications on a main-
frame while concurrently
running PC apphications. File
transfer software is included.
Windowing allows up to four
windows to display different
applications. The 5" board
uses a proprietary micropro-
cessor with gate-array

technology.
Circle No. 71 on Free information Card

SMALL, CHEAPLQ
PRINTER

Letter-quality print at 15 cps
for under $300 is available
from Dataport, makers of the
5-1b 27 thick Dataport LQ.
The LQ uses standard type-
writer paper and prints 96
characters bidirectionally. 80
columns wide. The interface
is standard Centronics paral-
tel. $295.

Circle No. 72 on Free Information Card

MAX & COMMODORE:
BEAUTIFUL MUSIC
TOGETHER

Max is a six-voice, computer-
based music synthesizer from
Sequential Circuits, makers of
the Prophet line of profession-
al music synthesizers used by
a number of well-known pop-
ular groups. Max uses the in-
dustry-standard Musical In-
strument Digital Interface
(MIDD and comes with 80

NEW PRODUCTS

ADVANCED
BUSINESS

GRAPHICS

The Starburst Computer
Graphics Presentation Sys-
tem, from AVL, includes a
512K-byte CPU. a 10M-byte
hard disk, a 5%," floppy disk,
a puck and digitizing tablet, a
keyboard. and a 12” mono-
chrome programming moni-
tor. Users can select either a
12" or 19" color monitor and
either of two high-resolution
(4000-line) film recorder op-
tions. An NTSC output is
provided for videotape syn-
chronization.  Software in-
cludes Artgraphics for free-
form designing using the
puck/digitizing tablet, text
editing. and a host of useful
functions. Additional soft-
ware 1s Chartgraphics for
three-dimensional bar and pie
graphs (users can define and
color 256 colors from a pal-
ette of over 16 million colors)
with up to 24 segments for
each bar or pie graph and up
to 120reference points for any
line or area tabulation dis-
play. Quick Show is a utility
that allows the user to arrange
files as well as to display them
in a specified sequence.
$34,995.

Circle No. 73 on Free Information Card

ibuill—in mstrument  sounds.

The synthesizer’s output can
be fed through a home stereo
system. Any six of the musical
instruments can be played si-
multaneously, and software
for the Commodore 64 per-
mits the user to crecate any
number of original sounds.
Songs may be reviewed on the
computer screen and saved on
disk. $795.

| Circle No. 74 on Free Information Card
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NEW ROBOT PLOTTER
The Penman plotter is a self-
propelled, three-pen plotter
for paper upto 3" by 3". The 4"
square, multicolor graphics
device works with any com-
puter with an RS-232 serial
interface. The U.S. distribu-
tor for Penman. Axiom Cor-
poration of San Fernando,
CA, says the unit is accurate
to within | mm when its built-
in character set is used and
plots at about 2" /sec. It is de-

change format (DIF) files,
including dBase, 1-2-3, Super-
Cale, Symphony, and Visi-
Calc. Penman may also be
controlled directly from BA-
SIC, LOGO, or the computer
keyboard. A ribbon cable con-
nects the control unit to the
robot plotter, which also can
be used as an obstacle and
light-sensing robot, a mouse
to move the computer’s cur-
sor and. select from menus,
and a desktop turtle for use

with LOGO. $399.

Circle No. 75 on Free information Card

signed to work with any soft-
ware that produces data inter-

SOFTWARE SOURCES

Smarter Mac. The Apple Macintosh gains spoken communi-
cations capabilities with a program that combines speech,
graphics, and text. Called Talkshow, it allows you to use
MacPaint and MacWrite to create a picture, graph, chart, or di-
agram that can be accompanied by a vocal description. One ap-
plication: a realtor could show pictures of properties, and with
the click of a mouse at some point, a specific description of a
room would come forth. Each room could be detailed visually
and aurally. Talkshow runs on the Apple Macintosh with 128K
and a single drive. $149. Address: Rune Software, Suite 214, 80
Eureka Sq., Pacifica, CA 94044.

C Interpreter. C-terp, development tool for the C language,
does for C what BASIC interpreter does for BASIC. It converts
C programs into tokens that are then interpreted. On an error,
the program dumps you into an editor at the source of trouble.
The editor lets you access “include” files and has a facility to
search for string patterns in ali files currently loaded. The pro-
gram lets you use library routines compiled with either Lattice
Cor C86 compilers and also assembly code that conforms to the
conventions of either of those. Works on the IBM PC under PC
DOS 2.X with 128K RAM. $300. Address: Gimpel Software,
3207 Hogarth Lane, Collegeville, PA 19426.

Computers & Electronics
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LETTER-QUALITY
PRINTER
INTERFACES

WITH MAC

Cardco’s MLQ/1 interfaces
directly with the Macintosh
computer. With friction feed
standard and tractor feed op-
tional, it prints at 14 cps
and uses standard daisy-
wheel and ribbon cartridge.
$649.95.

Circle No. 76 on Free Information Card

LIGHT PEN &
SOFTWARE
FOR1-2-3

Penquin and Soft-Pen.123,

two new products from L-PC,
the Lite-Pen Company, give
IBM microcomputer users a

light pen interface and a soft-
ware overlay for the Lotus 1-
2-3 spreadsheet. The Penquin
works with either color
graphics or monochrome
screen and includes a touch-
sensative activator in the
point to initiate on-screen
commands or select menu

items. It plugs directly into
the light pen connectors on
the IBM monochrome or col-

or interface cards. Soft- |

Pen.123 allows the Penquin to
work with Lotus 1-2-3 and of-
fers some enhancements to
this popular spreadsheet.
Light pen: $199.95. Software:
$79.95.

Circle No. 89 on Free Information Card

BIG TAPE FOR
MICROS

Large insurance companies,

wholesale distributors, and
government agencies are
among companies that rou-
tinely store and ship comput-
er data on ninc-track reel-to-

reel tape. Now micro-
computer users can install
Lancore Technologies’ Reel-
Core 7 nine-track desktop
system for big machine com-
patibility. According to the
company, each 7" reel holds
up to 900’ of tape and will

| store 33M bytes of informa-

tion. Software for file copy
and hard disk backup 1s sup-
plied. Transfer rate is nearly
5M bytes/min, 1600 or 3200
bits/in. $4495 with IBM PC
interface and soltware.

Circle No. 85 on Free Information Card

COLOR MONITOR
Sumicom’s 2120 Color Moni-
toris a 12" RGB video moni-
tor that provides dot addres-
sability of 640 X 200 pixels in
16 colors; displays 80-column
by 25-line text format; has a
high-contrast, nonglare
screen; and has front-panel
contrast, brightness, and hori-
zontal and vertical hold con-
trols. $499.

Circle No. 86 on Free information Card

March 1985

KEEP 'EM STRAIGHT
DiskPorter is a notebook-
sized disk organizer that
keeps 20 5Y," disks within
casy reach. A replaceable,
numbered index card catalogs
each disk. The transparent
plastic cover also serves as a
stand to present the stair-
stepped disks for selection.
Disk Porter may also be stored
in a desk drawer. $29.95.

| Circle No. 87 on Free Information Card

APPLE lic

TELECOM

CABLE

The H adapter cable, from
Anchor Automation, con-
nects an Apple Ilc to a

Volksmodem via the comput-
er's modem port. With the H
cable, the low-cost modem
can operate with Apple llc
communication software
packages. $12.95.

Circle No. 88 on Free Information Card

|| ADD4AMBYTES TO

IBMPC OR AT

AT Power from Profit Sys-
tems can add up to 4M bytes
memory (o an IBM PCor AT.
When coupled with PSI’s
Tascmaster software, the
board allows running up to
nine different computing
tasks simultaneously by di-
viding the memory into inde-
pendent sections. Board has
128K parity-checked memo-
ry, serial and parallel 1/0
ports and an optional second
serial and/or game port.
$495.

Circle No. 83 on Free Information Card

AT-LIKE LOCK FOR
IBM PCS

CVI Laser Corporation’s
K BD-Lock adds a key lock to
the IBM PC or XT. The rear
panel installation permits net-
work servers to operate and
lengthy programs to execute
without fear of unauthorized
access. With the key in the oft
position, the computer con-
tinues to operate normally,
except the keyboard is dis-
abled. CVI says the “average”
computer user can install the
$49.95 device in just 5 min-
utes.

Circle No. 84 on Free information Card
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NEW PRODUCTS

POWER LINE

PROTECTOR

The Model 062 Noise/Surge
Buster from PMC Industries,
Inc., is designed to protect
computers and their data
from ac line noise, transients,
and high-voltage surges. It
has a master ON/OFF switch

NEW POINTING
DEVICE

The Puck Pointer from the
KA Design Group combines
the functions of a mouse and
joystick in a package only 3"
square and ‘4" thick, de-
signed to fit into a standard
keyboard. It is intended to re-
move the errors and frustra-
tion experienced when trying

h_=h .

-
-
o

and two surge- and spike-pro-
tected outlets. A two-stage
RFI/EMI filter eliminates
common-mode noise to 55
dB, and differential-mode
high-voltage and high-energy
spikes to 70 joules (6500 A,
780,000 W). $79.95.

Circle No. 80 on Free Information Card

to position a cursor accurate-
ly within a line of text or dia-
gram on the screen. Specially
designed springs resist verti-
cal motion while the device is
tracking horizontally, a prob-
lem when using a convention-
al mouse or joystick. The
automatic tracking feature
can be easily disabled.

Circie No. 81 on Free Information Card
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LOW-COST COLOR
PRINTER

The Okimate 20, from Oki-
data, prints full-color high-
resolution graphics and letter-
quality text on continuous
form paper or single sheets.
Printing, by thermal transfer,
occurs at 80 cps for draft
quality, 40 cps for letter-qual-

l ity. Users can dump entire |
color screen images with one

keystroke. Graphics resolu- |
tion is 144 X 144 dots per
inch. Hardware/software in-
terface packages for the IBM
PC and jr are now available; |
those for Apple and others

will come shortly. $268. ‘

Circle No. 82 on Free information Card

'SOFTWARE SOURCES

Planning and Plotting. With the Project Manager by Soft-
ware Projections, Inc. (published by Wiley Professional Soft-
ware), you can manage up to 200 different tasks with as little as
64K of memory. It lets you do a critical path analysis plan for
complex projects and schedule the use of resources in the most
efficient way, juggling deadlines, details and delays, and letting
you experiment with “what if’* situations through the course of
a job. The program also produces reports that can be printed
with a plotter. For IBM with 64K under DOS 1.1 or higher, one
drive. $495. Address: Wiley Professional Software, John Wiley
and Sons, Inc., 605 Third Ave. New York, NY 10158 (212-850-
6000).

Mac Printing. Now you can use a software utility to run an
Epson printer from an Apple Macintosh. The program, called
Epstart, modifies the standard Macintosh printer drivers. It lets
you use MacPaint, MacWrite, Multiplan and other programs
without interfering with their normal functions. It also lets you
print anything displayed on the Mac’s screen. Works with
Epson JX-80, FX-80, or FX-100 printers with 8143, 8145,
8148, or equivalent serial interface. $39.95. Address: Softstyle,
Inc., 7192 Kalanianaole Hwy., Suite 205, Honolulu, HA 96825
(808-396-6368).

Computers & Electronics
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AT&T 6300

(Continued from page 25)

IBM’s. It seems that people with a lot of
computer experience on machines other
than the IBM PC like the 6300 key-
board. People used to IBM’s klacky keys
and heavy base think the AT&T s
mushy and cheap.

The monochrome monitor supplied
with the test unit is a 12” green screen
mounted on a very serviceable tilt and
swivel base. A single umbilical carries
both signal and power from the system
unit. The screen swivels over 120 degrees
on its base and tilts up or down approxi-
mately 20 degrees. The only complaint
we had was the location of the adjust-
ments for contrast and brightness. They
are located on the underbelly of the dis-
play and unlabeled.

AT&T’s ROM BIOS gets a high
(IBM) compatibility rating. It was im-
plemented by Phoenix Software Asso-
ciates. We tested a wide variety of IBM
PC software and most of it ran flawless-
ly. Where there were problems, tne
probable cause was timing loops that
were upset by the 6300’s different clock
speed.

Potential Problems

The most obvious potential problem
in trying to run IBM PC software or
add-in boards on the AT&T is the differ-
ent clock speed. The AT&T system
clock runs at 8 MHz, but the bus con-
verter board produces a bus timing sig-
nal of 4 MHz and 50% duty cycle on bus
pin 39. In the IBM PC, this signal runs

(Continued from page 40)

When you enter a new number, you
indicate whether you want it included in
the menu bar and whether you want to
use a long-distance service, credit card
or outside line when you call it. You also
can enter a billing rate (so you can
record how much a call to this number is
costing you), and a consultation rate (to
know how much your valuable time is
costing the person at the other end).

To dial, you just point to'the number
and double click. MacPhone automati-
cally dials, including the ““1” (unless
you've suppressed it) and the area code
(unless it’s the same as yours). If you’ve
opted to use a long-distance service (or
outside line, etc.), MacPhone will con-
nect with whichever one (of up to 20)
you have selected.

MacPhone keeps a log of all your out-
going calls. If you’ve opted to record
phone charges and/or consultation fees,
all that info is included. (Unfortunately,
MacPhone does not recognize incoming

phone calls, which limits the usefulness

March 1985

at 477 MHz and has a 33% duty cycle.
When this signal is used exclusively for
synchronization to the processor, there
should be no problems. If any board re-
quires the frequency and duty cycle to be
identical to IBM’s, though, there could
be trouble.

AT&T has tried the full line of boards
from several manufacturers, however,
and so far has found only one problem.
The Tecmar Bosun didn’t work proper-
ly, but that problem should be corrected
by the time you read this. Other offer-
ings from Tecmar, AST and Quadram
reportedly work as well with the AT&T
as with the IBM PC.

AT&T also decided to depart from the
IBM world in the design of its 16-bit ex-
pansion scheme. It is not compatible
with IBM’s AT, and so far no boards are
available for it. But AT&T and probably
other manufacturers will support the
AT&T scheme. AST Research already
has agreed to produce four 16-bit
communcations boards and may offer
other boards later.

Documentation for the 6300 is excel-
lent. The manuals are well organized
and don’t assume the user possesses pri-
or knowledge of the operating system.

One strong point in favor of AT&T
computer products is an impressive ser-
vice and support network. A toll-free
hotline, staffed by knowledgeable, help-
ful people, is available on an unlimited
basis to equipment purchasers. You can
also choose on-site, carry-in, or mail-in
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Habadex and MacPhone

of its fee-recording utility.) During the
call you can also write notes, which can
be added to the phone log.

MacPhone also features a “lifetime
appointment calendar.” In fact, the
built-in calendar runs from January
1904 (?) to December 2039. The Calen-
dar window shows a three-month seg-
ment anywhere between the dates you
desire. Selecting a date calls up an ap-
pointment memo window, into which
you can schedule any number of events.

Only one aspect of this well-executed,
easy-to-use package rings false—the
phone. It little justifies the $200 retail
price of MacPhone; perhaps Intermatrix
felt constrained to include it to warrant
the name. But most people already have
phones. The product would be better off
with no phone, a less clunky base unit,
and a lower price.

More generally, neither MacPhone
nor Habadex succeeds in providing
enough convenience to justify a dedicat-
ed Macintosh. If either program could

| of the IBM PC, the 6300 offers signifi-

equipment and software service. AT&T
will provide contractual hardware and
software support for any 6300-compati-
ble application, even to the point of pro-
viding dedicated service, offering cus-
tomers full-time technicians on-site, 24
hours a day, seven days a week.

Conclusions
Overall, we were impressed with the
6300. Rather than being a simple clone

cantly better performance, improved er-
gonomics and a competitive price, while
maintaining excellent compatibility with
the IBM PC. Of course, now AT&T has
to respond to the IBM AT. This ma-
chine isn’t the one to do it. The AT out-
performs it and the AT’s 80286 CPU
will allow development of much more
sophisticated and powerful software.
Those who have seen it say AT&T’s new
7300 box is a beautiful Unix engine,
powered by the 68000 processor, in a
dedicated mouse/windows/menu epvi-
ronment. A 9300 model already is on the
drawing boards, so it seems AT&T is se- |
rious about playing the new microcom-
puter game.

Is the AT&T line equal to or better
than IBM’s offerings? Will it occupy a
comfortable, long-term niche in the mi-
cro scheme of things? It may be early to
say for sure, but the first offering is a sig-
nificant contribution, one that makes
AT&T-watching at least as interesting
as keeping an eye on IBM. o

run “in the background” while another
application was being used, or if
MacPhone could track incoming calls
and thereby be substituted for an expen-
sive automatic billing system, it would
be different. As it stands, such literal-
minded attempts to transform the com-
puter into a desktop fall flat. O

Specifications

Product: Habadex
Mfr: Haba Systems
15154 Stagg St.
Van Nuys, CA 91405-1025
Price: $199.95
Requirements: 128K Macintosh

Specifications

Product: MacPhone
Mfr: Intermatrix
5547 Satsuma Ave.
No. Hollywood, CA 91601
Price: $199.95
Requirements: 128K Macintosh

WAL akherieaniadiahistar. com
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' Morrow Pivot
{Continued from page 30)

without problems, even when we ran
them continuously during some bumpy
traveling. Most important, we were able
to swap our disks directly with our IBM
PC, without experiencing any of the has-
sles that often beset data or program
transfer on other portables.

The Display

The weakest part of the Pivot is its dis-
play. The same problem plagues all truly
portable -computers currently on the
market because all are forced to use the
same general type of LCD (liquid crystal
display) screen. The screen is difticult to
read under the best lighting and nearly
useless under less favorable conditions.

The best legibility comes with strong
light shining into the screen from direct-
ly behind the user and a minimum of
overhead or indirect light. If the Pivot is
used in a typically lighted home or of-
fice, it would be best to use a 60 to 100
watt incandescent lamp over the view-
er’s shoulder.

The viewing angle is also critical; seen
from the wrong angle, the display turns
into a mirror. This factor also makes it
ditficult to share the display with anoth-
er person. Some improvement can be
had by using a control on the left side
that adjusts the viewing angle of the dis-
play crystals. Unfortunately, it happens
to be dangerously close to the oft-on
switch, which might be accidentally
turned off.

The Pivot currently uses a 16-line dis-
play, which Morrow plans to supplant
with a 25-line display as soon as they be-
come available in quantity. In anticipa-
tion, the system produces 25 lines but
displays only 16 at once. The user can
toggle between the top and bottom 16
lines by pressing the disk icon key. This
very clever arrangement allows the Pivot
to run many common MS-DOS pro-
grams without modification.

We understand that most of the prob-
lems with the display screen are due to
the limits of current technology. and
Morrow is working on improvements.
such as nonglare glass. Precisely because
of these problems, Morrow should in-
clude an output tor a composite videco
monitor, so the Pivot could be used at
work or home with reasonable viewing
comfort. This output would also allow it
to support real color graphics. Unfortu-
nately, Morrow has no plans to add such
a feature to the Pivot any time soon.

| The CPU and Memory

The Pivot uses the 80C86 CMOS mi-
croprocessor, which is a true 16-bit pro-
cessor running at 3.33 MHz. As for
memory, there are three types in the Piv-

ot: 32K bytes of ROM for scheduling
and phone dialing software, 4K bytes of
nonvolatile RAM for the storage of ap-
pointments and phone numbers, and a
choice of 128K, 256K, 512K or 640K of
RAM for main memory. The nonvola-
tile RAM has a small battery for backup
in case all other power has been discon-
nected. This battery must be replaced ev-
ery two years by a Morrow Service
Center.

Expandability

The Pivot has three 1/0 ports on its
back: the usual two DB-25 connectors
(one parallel, one sertal) and an RJ11
(standard telephone connector) for the
internal 300-baud modem and autodial-
er. There is no provision for additional
ports, for floppy or hard disks, nor for a
bus expansion unit. Nor are there expan-
sion slots inside the unit. The only ex-
I

Specifications

Product: Pivot
Mfr: Morrow Designs, Inc.
600 McCormick
San Leandro, CA 94577
Dimensions: 9%,"H X 13"W x 5.6"D
Weight: 9.5 |b (one drive)
Price: $2895
Features: 80C86 CPU, 512K RAM,
dual 5Y,” floppy drives, 16-
line LCD, internal 300-baud
‘ direct connect modem, RS-
232 and Centronics ports,
| NewWord, and built-in cal-
| endar, communications
and calculator software

.

pansion possible is dealer-installed
memory.

The result is a system more or less lim-
ited to word processing, spreadsheets,
and light-duty applications. While the
Pivot succeeds within these limitations,
users should be aware that it is not the
“open architecture” box that the IBM-
PC or most desktop compatibles are.

Power

Power can be supplied to the Pivot by
its internal 2 amp-hour rechargable
NiCd battery or from an external ac
adapter/charger. A fully charged bat-
tery is capable of running the system for
about 4 hours of normal use. The ac
adapter/charger will recharge the bat-
tery in 8 hours. More recharging time is
required if the computer is being used at
the same time the battery is being
charged. Unfortunately, there is no way
to recharge the battery outside the com-
puter and keep a ready spare.

We had no complaints about power.

L — — e —

86

WWW. aknenieaniadiahicstary: com

The Pivot ran quite smoothly on its bat-
tery, even generating a blinking, beeping
warning when power started to run low.
Since the Pivot’s battery is of the NiCd
variety, we suggest running it down and
completely recharging it every couple of
months to avoid its developing a
“memory.”

The ROM Based Software

The Pivot has time clock/appoint-
ment scheduler, telephone directory/
aulodialer, and calculator software
stored in ROM, each of which is
accessed by pushing one of the icon keys.
When the Pivot is first turned on, it dis-
plays the current calendar, time and a
world map. By using the function keys
you can scroll days back and forth in the
calendar or change time zones by scan-
ning across the world map.

Pushing the scheduler function key
will allow you to enter, and help you
maintain, appointments. You can set
alarms that will alert you 5 minutes be-
fore an appointment, even if the comput-
er is executing an MS-DOS application
program. The scheduler software is easy
to use—we were able to figure it out in a
few minutes without even using the
manual.

Pushing the telephone icon will bring
up the telephone directory and autodial
software. You can maintain and dial
stored telephone numbers or dial tele-
phone numbers directly by entering
them on the keyboard.

In general, the telephone software is
easy to use, but we did have to look in the
manual for a few minutes to figure out
how to add phone numbers. A few extra
prompts would have made it self
explanatory.

If you dial a telephone number ending
with an “M,” the Pivot will go into a ter-
minal emulation mode using the built-in
modem. While the modem seems to
work fine, the modem software lacks any
file transfer functions. We quickly tried
some oft-the-shelf terminal emulation
programs with file transfer functions but
were unable to get any of them to work.
We were, however, able to transfer a file
from the Pivot to another computer us-
ing the MS-DOS copy command over
the serial port. Morrow states it is work-
ing on adding file transter functions to
the Pivol. A more serious problem is
that the current modem software seems
unable to transmit a break; this could be
important it your host computer uses a
break to stop program execution.

The calculator icon opens a window
on one end of the screen and freezes all
but the numeric pad keys. The calculator
is a simple four-function type with mem-
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ory. It will accept numbers in a fixed,
floating point notation or in adding-ma-
chine style. Resulis of up to 16 digits can
be rounded or truncated.

You can use any of these ROM solt-

ware functions at any time, even in the |

middle of an MS-DOS program. For ex-
ample, you could be working with a
word processor, push the telephone icon
to make a phone call, and while on the
phone push the clock icon to update
your appointment schedule. You would
then use the disk icon (o return to the
word processor.

Bundled Software

Breaking from its usual practice of
bundling lots of application sofiware,
Morrow provides only MS-DOS and
NewWord, a well-known WordStar/
Mailmerge clone. NewWord, amply re-
viewed elsewhere, i1s a more than ade-
quate word processor with output and
functions almost completely compatible
with WordStar.

Compatibility

The Pivot appears to be one of the few
true portables that has what we would
call “functional compatibility’ with the
IBM PC. This means that users can rur
most of their favorite personal software
and swap disks as desired. In our use of
the Pivot we found nothing that serious-
ly undercut this kind of compatiblity.

As we mentioned earlier, however, the
Pivot’s limited expandability makes it
somewhat less than a total clone. This
should bother few in its target market;
the Pivot is clearly a personal productiv-
ity tool for people on the go. However,
buyers should be aware that in paying
the Pivot’s PC-like price they are buying
compactness, not total compatibility.

The Bottom Line

Lately, we have been overwhelmed by
IBM PC clones. The Pivot, however,
clearly offers something different—real
portability and functional compatibility
at a reasonable price. It even works as
advertised. If you need these features,
the Pivot should certainly be high on
your list.

If you hope to use the Pivot heavily in
your office or home, be prepared for
some uncomfortable viewing, uniless
Morrow has, by this time, offered some
sort of external video option. Also be
aware of the Pivot's somewhat limited
expansion capabilities. Otherwise, we
can’t see any reason why the Pivot can-
not take on most.of the personal compui-
ing functions of your deskiop PC. We
liked the Pivot, and hope it achieves the
success it deserves
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famolis

high tech catalog

Ileatlllm

Triple-Trace
Oscilloscope
Computerized
Weather Station

Microprocessor
Trainer & Course

With Heathkit, you’ll dis-
cover a special pride of ac-
complishment by creating
hand-built quality that is
uniquely yours.

You’ll build your kit

with confidence too, know-
ing you’re backed by our
simple promise, “We won't
let you fail @®

If you dont have the latest
Heathkit Catalog, the whole
family is missing some-
thing great.

More than just a catalog,
a trustworthy guide to
what’s new in computers
and electronics.

For many years, the Heathkit cata-
log has been a guide to new, excit-
ing kit products for people like you
to build. To enjoy. Learn from. And
save naoney.

What sets this catalog apartis
its range of high quality prod-
ucts and accurate informa-
tion on every product.
Over 450 interesting

items — Computer
hardware and soft-

Ham Radio
Transceiver

o —
L ware ¢ Robots ¢ Preci-
s = . m; sion test instru-

ments e Computer-

ized weather

instruments ¢

Solar hot water ¢
Automotive and

home energy

products e

Security de-

vices ¢ Color

Xg:;,a,e TVs e Video re-
Clack corders, cameras
and acces-
sories ¢ Stereo
components

o Amateur radio gear

¢ Electronics courses
leading from basic
electronics to high tech.

40-Chmannel
Scanrer

1BM PC-
Compatible
Ccmputers

Heath Company, Dept. 010-272
Benton Harbor, Michigan 45022

Pease send me the latest Heathiit Catalog Free.

Name

Address

Heathkit’
Heath
Company

WAAMAL aknerieaniadiahizstary com

City

Circle No. 26 on Frze information Card

87



www.americanradiohistory.com

Statistics Packages

(Continued from page 42)

Super Manual

Documentation is critical in a package
like this; and, fortunately, the manual
abounds with examples and discussions
about statistics. It’s a large manual, ap-
parently designed for several audiences.
There is a statistics guide for the new
user who has little experience with sta-
tistics or computers. More experienced
users will be pleased with the compre-
| hensive reference manual. In addition, a
tutorial disk describes the program in
even greater detail. In fact, the support-
ing literature and disk could be used as a
teaching tool to introduce students to
statistical analysis.

The package makes efficient use of the
PC hardware. It’s in compiled and opti-
mized code, which makes for speed—a
two-way correlation of 1000 cases took
less than a minute. Moreover, the pro-
gram will automatically detect and use
an 8087 numerical coprocessor when it
is present, which can mean a significant
increase in speed.

SPSS/PC is a large program. It uses
about 3M bytes of disk storage. It’s pro-
vided on eight program disks (only
about a half hour for installation). An
additional “key’” disk must be in drive A
at all times, or the program won’t work.
I can tolerate this copy-protection tech-
nique because at least it allows work to
proceed on a different machine if there is
a hardware failure. (The license agree-
ment requires that only one copy be in
use at any given time.)

SPSS/PC begins with the power and
ease-of-use of the mainframe version. It
adds the fixed cost, guaranteed resource,
and privacy of personal computers. It’s a
simple-to-use, vet sophisticated, statis-
tics laboratory that is sufficient for all
except the largest statistical tasks.

StatPro

StatPro, from Wadsworth Profession-
al Software, is a menu-driven system—
the menus are among the best I have ever
seen. The program makes clever use of
highlighting to show currently selected
options. Every screen allows you to ac-
cept, correct, or reject the entered data,
and at most points you can use the “es-
cape” key to go back to a previous
screen. This feature is particularly help-
ful, and contrasts with some other pro-
grams that lock you into processing or
stopping altogether.

StatPro offers two ways to make data
entry easy: You can create an input
screen with a convenient facility or you
read (and write) a variety ol external
data formats. These include ASCII,
dBase, and VisiCalc files on either
PC/DOS or P-system disks.

StatPro runs on the UCSD P-system
operating system, which gives it the ad-
vantage of small code, but makes instal-
lation potentially difficult. For instance,
if you have DOS already installed on an
entire fixed disk, you must make a full
backup, remove the DOS partition, cre-
ate a smaller one, and restore the DOS
files. This nuisance can take several
hours. Moreover, you must define maxi-
mum work file size when you install the
system, and cannot change it.

StatPro’s “database manager” is used
to collect and edit numeric data from the
keyboard. It supports file definition,
data collection with limited error check-
ing, and data correction and retrieval.

The automatic error-checking fea-
tures include range checking and verifi-
cation. You set a range by giving the
minimum and maximum values for each
field. You cannot, however, restrict the
input to integers, and thus you may still
have to check data before use.

StatPro has a convenient data ma-
nipulation feature that includes hun-
dreds of preprogrammed unit conver-
sions, such as degrees Fahrenheit to
degrees Centigrade. Users can also de-
fine their own transformations, though
each one can use only a single system-
supplied function. Data can be manipu-
lated by using general algebraic formu-
las, normal variates, and coordinate
transforms.

Varied Routines

StatPro’s statistical routines are di-
verse. They’re arranged into five groups:
descriptive statistics, regression, analysis
of variance (ANOVA), time-series, and
multivariate analysis. Using the routines
is easy, primarily because of the excel-
lent menus. There is one menu for each
of the groups. After you select an analy-
sis, you give the criteria for record selec-
tion and processing options. Options in-
clude details about what should be
computed, such as particular descriptive
statistics or nonlinear regression.

The regression routines are generally
simple to use. However, to perform a
multiple regression, the StatPro user

must first produce a matrix and then.

perform the regression. Each regression
type is performed by its own screen, with
an additional screen for residual analy-
sis. These limits undoubtedly result be-
causc StatPro uses only 128K RAM,
half of what the more flexible SPSS/PC
needs.

Of particular note are the time-series
analysis routines, including a moving av-
erage routine and an exponential fore-
casting routine. These analyze chrono-
logical data, such as stock market

listings or reports of seasonal purchasing
behavior, which are important to many
businesses, particularly financial anal-
ysis.

There are many ways to compute and
verify any given statistical analysis.
StatPro’s support for these variations is
sufficient for most users: there are 33 dif-
ferent routines. This capacity, however,
gives less control than SPSS/PC does.

Statistics can be graphed for explora-
tion or for reporting results. This is an-
other of StatPro’s strong points. With
the graphics module you can recall data
from statistical routines, graph them on
the screen in several formats, and label
them. You can also place multiple
graphics, which can make use of color
and fonts, onto one screen for a sophisti-
cated presentation. You can also save
graphics on disk for future reference.

Compromises

Despite getting a generally favorable
impression of StatPro, I found that its
usefulness 1s compromised by two fac-
tors. First, the user cannot set up a stan-
dard sequence of operations to be rou-
tinely executed on the sample data.
There is no facility to “‘stream” or batch.
Second, only one data transformation
may be done at a time, thus doing 10
transformations requires you to make 10
passes over the data. I also wonder about
the implementation of disk I/0. I no-
ticed that the hard-disk LED flashed
once for every record, which leads me to
believe StatPro reads one record at a
time rather than buffering the data.

Trajectories

Trajectories is a menu-driven pro-
gram that provides both basic and some
advanced statistics. Given the simplic-
ity, the program is a good choice for us-
ers whose requirements or budget limit
them to essential features. However,
there are definite limits to what the
package can do. In particular, its data
handling abilities are not extensive, and
not fast. An uncompiled program took
80 seconds to sort 50 cases of 6 variables.

Trajectories is written in Basic and
supplied as source code. Thus, knowl-
edgeable users can modify or compile it.

The program has a more serious limi-
tation: It does not directly document its
data, so you may want to use a compan-
ion package. It puts a limit of four char-
acters to each variable name, and it does
not keep an online description of the
variables. As a result, you must maintain
very accurate handwritten notes to de-
scribe the data file. This is a shortcoming
because, conventionally, a program
maintains data and description together

= )
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Statistics Packages

to assure that data can always be
identified.

Not being able to save enough infor-
mation makes several procedures diffi-
cult to use. In particular, the program
can plot regression lines, but only when
extreme caution and note-taking are ex-
ercised. The reason is that the computa-
tion proceeds in steps that require man-
ual input.

Data Input

Trajectories has adequate provisions
for essential data collection and editing.
For input, you may define the fields cf
the file and the program prompts. It can
read and write fixed-length ASCII files
and then store data on disk in a special
program-dependent manner for simpli-

Computer Scientist
(Continued from page 16)

number of character spaces in the line of
text. Since the second number is O, the
pen remains on the same line and doesn 't
move up or down the page. Finally, LB
tells the plotter to print the line, and
CHRS$(3) terminates the label mode.

Centerplot is simple to use, but since
the program asks for a new set of specifi-
cations for each line, it’s best suited for
short bursts of text like letterheads and
posters. Using the program requires a
little planning since there are no provi-
sions for detecting excessive character
dimensions or overly lengthly lines of
text. If you fail to input enough linefeeds
in response to line 110, for instance, the
characters in a printed line may be par-
tially superimposed over the text in the
preceding line.

Special-Purpose Text Formatting

The power of HPGL and some other
plotter languages permits many innova-
tive approaches to printing. Consider,
for example, the HPGL absolute direc-
tion (DI) instruction that controls the
direction of printing. This instructicn
permits text to be printed vertically, up-
side down or at any angle.

Though the DI instruction is particu-
larly useful for labeling the y-axis of a
graph, it has many other applications.
Listing 3, for example, is a simple pro-
gram that prints “-STOP-"" in eight dif-
ferent directions to form the octagonal
stop sign shown in Fig. 4.

In operation, line 60 establishes the
plotter’s scale and selects pen 1. The
eight “-STOP-” labels are printed by
lines 70--140. The plotter begins printing
the initial “-STOP-" label anywhere the
pen is positioned on the paper. Therefore
it’s important to make sure there is ade-

fied access in the future.

The statistics routines deliver, as
promised, to seven decimal digits of pre-
cision. The documentation is clear, al-
though it makes no attempt to teach sta-
tistics. There are algorithm references,
examples, and a description of the pro-
gram’s limitations. These include the
largest problem it can handle. For exam-
ple, the program’s General Linear Re-
gression Routine states its limitation as
“a 1500 element matrix (for example:
four independent variables, including
the intercept, and 375 observations).”

In summary, Trajectories provides
useful statistics in a simple-to-use for-
mat. Although it lacks the features re-
quired by a professional statistician, it
should be adequate for many users. <&

quate space for the complete octagon to
be printed or a portion of it will be
clipped (not drawn). Since the plotter be-
gins printing each label where it stopped
printing the previous label, instructions
aren’t needed to move the plotter pen to
the next printing location.

Line 150 moves the pen near the left
side of the inside of the octagon, assigns
size dimensions and then prints a final
“STOP™ label larger than those printed
around the sides of the octagon. The plot
relative (PR) instruction in this line
means the pen is moved relative to its
previous location rather than to absolute
coordinates. This means the final
“STOP” label is printed in the same lo-
cation within the octagon no matter
where the octagon is positioned on the

paper.

Going Further

Advanced plotter languages like
HPGL provide a powerful tool for cre-
ative text formatting. Although some
plotters are equipped with multiple
character sets and many special charac-
ters and symbols, it’s even possible to
custom design your own character fonts,
symbols and logos. This topic will be
covered in a subsequent installment of
this column.

Meanwhile, for more information
about xy plotters see the articles cited
above. If you have never before seen a
plotter in operation, try to find a com-
puter store that has a salesperson who
can give you a plotter demonstration.
After you see one of these pen-manipu-
lating robots in operation, I'm sure
you’ll understand my enthusiasm for
this very versatile and eminently practi-

cal personal computer peripheral. < J
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Evaluating Macintosh
(Continued from page 61)

dents, 43% bought the computer to do l

word processing, and that is what 58%
use it for primarily. Possibly reflecting
the weak state of database software in
the Mac universe is the decline arnong
the respondents from would-be (8%) to
actual database users (2%).

We also asked members where they
keep their Macs. Home computers ran
ahead of work computers by about 2:1.
However, the “work” number is slightly
inflated by the effect of a dozen respon-
dents who answered both **at home” and
““at work,” indicating that they work at
home; such answers were treated as half
a vote for each category.

We asked members if they would, giv-
en their experience with the Mac, still
buy it if they had it to do over again. The
Mac is very popular with these us-
ers—76% said they “‘definitely”” would
buy the Mac if they had it to do over

again, and 19% answered “maybe.”

When asked if they got their money’s
worth with the Mac, 77% felt they got a
“fair” or “very good” value. The rest felt
that the Mac was ‘‘somewhat
overpriced.”

Another question we asked concerned
the previous computer knowledge of
people attracted to the Mac. For more
than half the respondents, as shown in
the pie chart on page 61, the Mac is their
first computer.

Finally, we asked members to name
the one piece of software they would most
like to have for the Mac. The easy winner
was an integrated spreadsheet/word-
processing/database product (37%),
with sophisticated graphics a distant but
clear second (16%).

The address of the New York Mac Us-
ers Group is Box 6686, Yorkville Sta.,
New York, NY 10128. O

—

MANUFACTURERS OF EQUIPMENT FOR THE MACINTOSH

Apple Computer
(MacWrite, MacPaint, MacTerminal
MacDraw, MacProject, Mac Floppy
Drive, Apple Modem)
20525 Mariani Ave.
Cupertino, CA 95014

Creative Solutions
(MacForth)
4701 Randolph Rd., Suite 12
Rockville, MD 20852

Creighton Developments
(ProPrint)
4931 Birch St.
Newport, CA 92660

Corvus Systems, Inc.
(OmniDrive)
2100 Corvus Dr.
San Jose, CA 95124

Davong Systems, Inc.
(Mac Disk)
217 Humboldt Ct.
Sunnyvale, CA 94089

Desktop Software Corp.
(1st Base)
228 Alexander St.
Princeton, NJ 08540

Dilithium Press
(PC to Mac & Back)
8285 SW Nimbus, Suite 151
Beaverton, OR 97005-6401

Géneral Computer Co.
(Hyperdrive)
215 First St.
Cambridge, MA 02142

Harvard Associates, Inc.
(MacManager)
260 Beacon St.
Somerville, MA 02143

Hayes
(Smartmodem)
5923 Peachtree Industrial Blvd.
Norcross, GA 30092

Lotus Development Corp.
(Jazz)
161 First St.
Cambridge, MA 02142

Microsoft Corp.
(Multiplan, BASIC, Word, Chart}
10700 Northup Way
Bellevue, WA 98009

Novation, Inc.
(SmartCat Plus)
20409 Prairie St.
Chatsworth, CA 91311

Okidata
(ML 92, ML 93)
532 Fellowship Rd.
Mt. Laurel, NJ 08054

SoftStyle
(Epstart)
7192 Kalanianaole Hwy. # 205
Honolulu, HI 96825

Tecmar
(MacDrive)
6225 Cochran Rd.
Solon, OH 44139-3377

Telos Software Products
(Filevision)
3420 Ocean Park Blvd.
Santa Monica, CA 90405

Thunderware, Inc.
(Thunderscan)
19 G Orinda Way,
Orinda, CA 94563

WordStar 2000

(Continued from page 35)

command from within a file. Trouble is,
the change does not show on the screen.
If you deliberately put in a double-line
space (two carriage returns), and then
reformat the file for double spacing, you
get four-line spacing on the printout. In
my opinion, this is a giant step back-
wards.

WordStar 2000 lets you have three
files open at one time, each showing as a
window. When you save the active file,
that is, the one with the cursor flashing
in it, the cursor jumps to one of the other
windows that remain on the screen.

By the way, the delete and backspace
keys follow the usual IBM keyboard
conventions. If you press the deletg key,
the character under the cursor disap-
pears. If you press the backspace key, the
character to the left of the cursor disap-
pears and the cursor moves to the left,
dragging any following text along. The
original version of WordStar ported tc
the IBM PC ignoted these conventions.

WordStar 2000 lets you create key-
board macros, too, which can include
control characters. You can plug a se-
quence of keystrokes into a document
wherever you want it, “boilerplate”
phrases, for instance. The feature is a lit-
tle more involved to use than a third-par-
ty keyboard utility such as Prokey: You
must create a file with the keystrokes in
it, then call that file, rather than using an
ALT/keystroke sequence. Execution is as
fast as Prokey, however.

Old-time WordStar computerists may
miss the menu option of running a pro-
gram from within WordStar 2000—you
have to exit to the operating system, run
the program, then restart WordStar.
The speeds of some of the cursor moves,
unfortunately, remain the same. It still
takes a long time to move from the top to
the bottom of a long file—even on an
IBM AT equipped with a hard disk. The
cursor tracks the text better, however.
With the original WordStar, as the
cursor moved down a page of text, it
stayed in the same column until it got to
the bottom of a paragraph, at which
point (if there was a blank line between
paragraphs) it would jump to the first
column. From then on it would continue
moving down in the first column. In
WordStar 2000, the cursor jumps back
to the original column as it moves past a
blank line.

The color/graphics mode shows un-
derlining, boldfacing and other printer
effects in various color combinations of
inverse video. That is, words that are to
appear in italics, when you’re using a
printer that can do italics, show on the
screen in green letters in a blue box if you
choose (you .can change the colors with
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the installation program). On a monochrome monitor, the
screen shows true underlines.

When printing a file, you are ofered the choice of making
multiple copies, up to 1000 if you believe the menu. The pro-
gram supports up to eight fonts, if your printer is capable. You
can change print fonts in mid-sentence, if not mid-word, from
the print menu.

To change print modes from within WordStar 2000, howev-
er, you have to use the Print Color command and select Near
Letter Quality or Draft or other options, depending on your
printer.

If you have a printer with a sheet feeder aboard, you can se-
lect between paper feed trays. The one problem I noted with
the print routine was the long time it seemed to take to print to
a file (instead of to a printer).

In WordStar 2000, you can do footnoting, but the program
does not put your footnotes at the bottom of the referenced
page automatically—they all go to the end of the document
(which makes them endnotes). It does automatically renumber
them, however.

I noted a few other annoyances: When working with a for-
matted file, you can’t turn off the ruler line, even if you never
plan to refer to it. It sits there occupying a line of the screen.
Another thing is that while using an unformatted file, you can-
not easily change it to a formatted one. You first have to create
a blank document with a specified format and then read the un-
formatted one into it.

n one area MicroPro claims to have mended its ways. The
company is making an effort to reverse what many felt was a
cavalier attitude toward support. You may be hard-pressed to
tell they've changed by calling their help line—it stays busy
much of the time. When you eventually do get through to their
number, invariably you hear a recording that asks you to hold.
However, once you talk to a human being, however, you do get
prompt, informed service.

A Lot to Like

Lest you get the wrong idea, I like WordStar 2000. There
will be many purists who are somehow insulted or initially
shocked at the affrontery MicroPro demonstrated by hanging
the WordStar name on this product, since it transfers very little
of the old package to the new. The company, however, denies
that it is abandoning users of the original. In fact, it intends to
continue to market it. With the name so highly visible, it makes
little marketing sense to call the product something else. It’s
understandable that many users would have misgivings;
they've made their peace with the original WordStar—
through all the lost files, the murky documentation, the awk-
ward commands—and found in the end that it could be a use-
ful tool.

WordStar 2000, however, offers as many functions as its
predecessor and many additional features, such as an UNDO
command, on-screen math, blozk sorting, preformatted files,
cursor jumps by page, and an improved dictionary that works
even with phonetic spelling.

The Plus version adds telecommunications, mailing-list
management with a simple database manager and indexing
features. And even the shortcaming of not being able to see
some of the formats on the edit screen is compensated for by
the fact that you can design a format—a letter, outline, address
form—one time and use it as often as you like thereafter
(changes are stored with your document).

All in all, if you need this extra functionality or if you're a
new user in need of a heavy-duty word processor, include
WordStar 2000 on your shopping list—it’s competitive with
anything now on the market. o

The Silver Fox  Trots
through Lotus like 1,2,3

The Silver Fox has always run hundreds of
programs originally written for the IBM-PC. Now
with its new compatible video board and GW Basic
it runs the most popular and powerful software in
microcomputing, including Lotus 1,2;3, dBASE II,
Multipldan, the PFSseries, and even Flight Simulator.
Yet you still get an incomparable combination of
hardware and software at a price that invites
comparison.

MORE HARDWARE

Each Silver Fox comes with an 8088 CPU, 256K
of RAM, monochrome and color video, and a printer
port all on a single board. Plus you get more than
twice the storage of a standard PC, 1.6 Megabytes
on dual 5 1/4” floppys, and the Fox will read and
write to all popular PC formats.

Standard equipment also includes a better
keyboard, and a 12” high-resolution, green mono-
chrome monitor, with a full 25x80 column display.
And although the Silver Fox doesn’t have ‘“‘com-
patible” expansion slots you can add serial ports,
modems, plotters, printers, joysticks, and 8087 co-
processor, and/or a hard disk.

Because the Silver Fox is born on a totally
automated line in Japan it is simply more reliable
than PC’s that are assembled by hand. So we back
each Silver Fox with a one year limited warranty,
four times the industry standard.

FREE SILVERWARE

Were this not enough, each Fox comes with the
best free software bundle in the business including:

MS-DOS 2.11 Sketch Spell

Color BASIC 15 Games ailit

GW BASIC WordStar FILEBASE
HAGEN-DOS CalcStar PC File III
Qwikdisc Easy Writer PD Disk
Datemate

If you didn’t think your

$1397

could buy you this much computer, give us a call at

602-941-5856

and we’ll rush you a brochure that will tell you how it can.
ColorFox ..........ccooviiiiiiion. $1688

The Silver Fox is sold exclusively by Scottsdale S8ystems Ltd., 617 N. Scottsdale
Road #B, Scottadale. AZ 85257, Trademarks: Silver Fox, HAdEN-DOS, wikdisc.
Datemate. and Mailit; Scottsdale Systems I.td. WordStar and CalcStar, Micropro
International, MS-DOS. Multiplan, Microsoft Corporation. FI.EBASE, EWDP Software,
Inc. dBASE II, Ashton-Tate, IBM-PC, International Busi Machi Corporation.
Ordering: Telemarketing only, Silver Fox price is for cash, F.O.B. Scottsdale, prices
subject to change, product subject to limited supply. We accept purchase orders from
Fortune 1000 companies and major universities with good credit - add 2% Viea,
Mastercard add 3%, AZ residents add 6%. Returned merchandise subject to a 20%
king fee. Personal or company checks take up to 3 weeks to clear. No COD's or APO's.
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(Continued from page 47)

software. . . .I can’t imagine it not being
effective. I look at a program like Flight
Simulator (Microsoft/Sublogic) and 1
would bet money that it is going to have
an educational impact. But there isn’t
any hard evidence to back me up.”

Dave Weaver of MicroSIFT con-
firmed Bitter’s statement, noting that
the MicroSIFT evaluation “'is not an
evaluation of a program’s effectiveness
in terms of ‘Do kids really learn from it?’
We don't do that. I wish we could, but
it'’s incredibly expensive and time-con-
suming to do. It would require setting up
control groups and using the package
with one group and not with the other
and doing pre-testing and post-testing
and so on. What our evaluations are, are
collections of peer opinions about a par-
ticular package’s usefulness. That’s what
EPIE reports are, that’s what most eval-
uations are. How does a peer think a
package would run in a given school
setting.”

Verifying a program’s effectiveness
becomes especially difficult with simula-
tions, because even if you go to the trou-
ble and expense of pre- and post-testing,
there is a question of exactly what skills

Computer-Assisted Instruction

or knowledge you should test. Most sim-
ulations are designed to help develop
problem-solving or ‘‘higher cognitive”
skills rather than to pass a specific body
of knowledge on to the student. Thus,
Weaver said, while ‘“‘research studies
have shown that drill-and-practice can
be effective in some circumstances, it’s a
little bit harder to get the same studies to
verify the value of those exploratory ac-
tivities and simulations. You can sit
down after students have gone through a
simulation and ask ‘What did they learn
from going through that experience?’
Many educators are hard pressed to
come up with an answer. They know
that it’s a valuable experience, but it’s
not a tangible kind of thing.”

Because evaluations of simulations
are so few and so unwieldy, some pro-
grams are marketed as educational sim-
ulations when they have scarcely any
right to be called educational in the first
place. Many simulations resemble games
to one degree or another, and thus it is
possible for a manufacturer to pass off
games as educational programs. In fact,
one software manufacturer admitted
that his firm had released a series of in-

teractive adventure games under its edu-
cation label simply because “We don’t
have an entertainment category and we
had to call them something.”

The key to determining whether a
simulation game has educational value,
according to Sivin, is to ‘‘ask what is my
student or my child going to get out of it,
and how can I verify that the child will in
fact get that out of it.” He also noted that
some products that are billed entirely as
games may be educational if used cor-
rectly: “*Some of it may be a matter of the
child playing the game and also interact-
ing with knowledgeable adults. An ex-
ample in the language arts area is the
genre of detective murder mystery pro-
grams. Those clearly were not designed
to be educational or schoolike experi-
ences, but if a creative parent or teacher
follows the guides with consideration of
certain kinds of problem solving and
note taking skills, they can be turned
into rather useful educational experi-
ences. Perhaps that kind of thing cannot
be used on its own. Perhaps a parent or
teacher has to be there to ensure that cer-
tain elements of those skills are ex-
plained to the child.”

i

Spending more time
searching for the
technology...

than using it?

DATA SOURCES
systematically organizes
all your DP options!

You'll cut your search time dramatically, because each two-

volume edition of DATA SOURCES gives you...

e Comprehensive details on 37,000 software, hardware,
and data communications products.

® 9,000 company profiles for instant access to product and
equipment manufacturers.

® Four superbly organized indexes to help you locate all
your options quickly.

® At-a-glance charts for fast, efficient product comparisons.

e Complete, up-to-date information, revised every 90 days
to insure accuracy.

JUST CALL (800) 227-1617 ext. 251 TODAY!
(In California, call (800) 722-3543 ext. 251.)

We'll send your first 2 volume edition on a 30-DAY APPROVAL
basis and enter your year’s subscription to DATA SOURCES at just
$170...$60 off the regular cover price...for 4 quarterly editions.

DATA SOURCES

Leading the Industry in Information Management
P.O. Box 5845, Cherry Hill, N.J. 08034 T49
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A Better Future?

There has been, in Dave Weaver’s
words, ‘‘an evolution in educational soft-
ware. Two things are changing at once.
The actual products are getting better:
They’re using more graphics, and devel-
opers are beginning to get a handle on
what people really want. At the same
time, as users get more of a handle on
what the computer can really do, they
begin to refine their expectations. Over-
all,”” Weaver said, ““it’s moving in a posi-
tive direction.”

But is it moving fast enough? And will
it move far enough? There is still much
to learn about how to use computers ef-
fectively in education. As Molly Hepler
of Conduit said, “We certainly don’t
think we've reached the ultimate or have
the ideal model or models to follow
when looking at computer-based in-
struction. It’s still pretty much groping
in the dark.”

There is also a shortage of people with
the special blend of talents necessary to
create good educational software. “It’s
hard to produce high-quality high
school software, because you need some-
one with a rather sophisticated body of
knowledge plus knowledge of instruc-
tional design, plus good programming
ability,” Jay Sivin told us. As a resuls,
the most interesting and highly ac-
claimed educational software all seems
to occupy very narrow niches—usually
in an area of expertise for someone who
happens to be a fine programmer. This
factor may also account for the prepon-
derunce of educational software in tech-
nical subjects, and, especially in the use
of computers. Sivin noted that attempis
tocreate a program or series of progran's
that cover the entire subject matter of a
course are often flawed and unimpres-
sive. I don’t think there’s anything
wrong with the whole-course approach,
but there seems to be a natural phenome-
non that the producers don’t put the
same kind of care into each piece of a
whole course that they put into tightly
focused programs. There are some ex-
ceptions, but when we evaluate whole
courses, we usually find some part that
we like better than others, and when we
recommend the program we're recom-
mending it on the strength of some but
not all of its parts.”

The task of producing good educa-
tional software is complex enough that
Francis Pandolfi, President of Scarber-
ough Systems (publishers of educational
and home software), stated, "I wouldn’t
know how to go about building a broad
line of educational products. It is so ha-d
to make them fun and easy to use that if
we had the goal of developing 30 prod-

ucts this year [ wouldn’t know where to
get them.” Pandolfi added that Scarbor-
ough’s approach is to go and find people
who are fine authors and let them figure
out what kind of product to make rather
than to say, *‘I need a math product” and
try to find the author to do it.

That approach leads to some very im-
pressive programs, but it also makes the
entire field of educational software rath-
er hit-and-miss. There might be a very
fine program covering one aspect of a
subject, but nothing of intercst to cover
the points that precede or foilow it in
most curricula. A number of authoring
systems are designed to allow nonpro-
grammers to develop programs in their
specialties or areas of interest, but the
programs they develop tend to be dull
drill-and-practice routines.

Market forces may offer the most
hope for improvement in educational
software. Buyers are demanding more of
educational software today than they
did a few years ago, and manufacturers
are responding to their demands. Dave
Weaver, for one, is hopeful. He notes
that, “The general public is becoming
much more critical of software. A couple
of years ago, if something ran on the
computer, people were anxious to get
their hands on it. But over the past cou-
ple of years opinions have changed.
What was a good package then isn’t a
good package now. As the art of devel-
oping an instructional package evolves,
so do the opinions of the audience. What
it is, is just free enterprise taking over.”

Technological advances will also play
a major role in determining the appear-
ance of educational software in the fu-
ture. Educators and manufacturers seem
to become starry-eyed as they talk about
what laser videodisk technology, artifi-
cial intelligence, and speech technology
will bring to educational courseware.
Advances in artificial intelligence are ex-
pected to make possible a level of inter-
action between student and computer ri-
valing that of a one-to-one exchange
with a (eacher. Developments in speech
technology should allow voice input of
commands, which could remove the bar-
rier of the keyboard between the student
and the computer. Finally, laser video-
disk technology will put vast amounts of
information at the disposal of the stu-
dent. None of these developments will
occur overnight. Nor will they automati-
cally correct the problems that plague
educational software today. But the pro-
cess of correcting those problems is un-
derway already. Given time and effort,
the computer may yet become the potent
educational force it has so long been pro-
claimed to be. %

March 1985

WWWL e rcaanadiohistary.com

CALCULATOR SAVINGS
A 5ickans

HP-11C Programmable $64.99
HP-12C Financial
HP-15C Programmabie
HP-16C Hexadecimal
HP-41CV Alpha Progrmb
HP-41CX Extnd Functn
82104A Card Reader
82143A Printer

82153A Wand

HP-97 Desk Progrmb
HP-71B Computer
827004 Card Reader
B82401A HP-IL interface
824204 4K Mem for 71B
HP-75C Computer

FIRFFETME me
SialSIR=IRIgI QIR
CAFAF \H‘ SRl
mmeal Lo

82160A HP-IL Module
821614 Cassatte Drive
B2162A HP-IL Printer
62164A RS-232 Intertc
821684 HP-IL Modem
821984 80 col Video Int
22258 HP-IL Think Jet
91144 HP-IL Disk Drv.
82180A Extnd Functions
82181A Extnd Memory
HP-75D Computer HP-41 System Case
B2700A 8K Mem lor 75 Port-XTender to 10 ports

| Call tor Low Prices on il Accegsories and Software
n T1-66 Advanced Programmable, 500 steps
TI-55-) Scientific Calculator w/ Statistics
LCD-Programmer Hexadecimal Convertor
Brother BP-30 Type-A-Graph Typewniterd-Color Graph Maker

Canon TYPESTAR-5 Portabie Electronic Typewriter
TYPESTAR-6 Portabie Electronic Typewriler 2K Memory

239.99

$189.99
249.99

Sharp EL-7050 Graphwriter 4-color Printing Caic $79.99
EL-7001 Memowriter with 40 word memories 39.99
EL-5500 H Handheld Computer/Calculator 79.99
PC-1250A Pocket-size BASIC Computer 89.9¢
PC-1261 Two-line 10K Pocket Computer
PC-1500A Expandable BK Handheld Computer
CE-125 Printer/Microcassette for 1250A/1261
CE-126P Cassette Interface/Printer for 12504/1261
CE-150 Cassette Intric/Plotter for 1500A
CE-158 RS-232C & Parallel interface for 1500A
CE-161 18K Memory Expan with Banery Back-up

179.99

Casto  FX-700P Handheld Computer, 1568 steps
FA-3 Cassette Adapter for FX-700P.
FP-12 20-column printer for FX- 700P .
FX-98 Credit card Solar Sclentific Caiculator ...
FX-451 C with H al 29
FX-720P Expandable Handheid Computer
FX-750P Expandable 4K Handheid Computer
SL-800 Film Card ..

Use cashler's check. postal money order, VISA, or M/C. Prsnl Checks 1ake five weeks
to clear, Add shipging’ 1% of your order (3.5 minimum). East of Mssp Ry extra 1 50
CA res add B% Subject lo availabiity USA brices

ORDER 800-421-5188 Quiside

TOLL-FREE tnlormation ine (213) 633.3262 CA, AK. Ht

tam|5 Tam's Inc, Dept CE-11

14932 Garfield Ave.
Paramount, CA 90723
INCORPORATED (213) 633-3262

Circle No. 42 on Free Information Card

PERSONAL DEFENSE AND PROPERTY PROTECTION
UTILIZE SPACE AGE TECHNOLOGY.
CAUTION THESE DEVICES CAN BE HAZARDOUS AND MAY SOON
BE ILLEGAL

J .\ POCKET PAIN FIELD GENERATOR — IPGS0

Assembled
PGS Plans

o PHASORPAINFIELD CROWD CONTROLLER —PPF10
Assembled $250 00
PPF1 Plans
BLS10 Assembied $89.50
BLS1 Plans $10 00 BLS1K  KiUPlans  $69.50

SHOCKER/PARALYZING DEVICE — Very intimidating and
effective 5 to 10 feet

SHG60 Assembled $99 50
SHG6 " Plans $1000 SHG6  Ki/Plans  $69.50
RUBY LASERRAY GUN -

- intense visible red beam burns and
welds hardest of metals MAY BE HAZARDOUS.
RUB3JA/! Parts Available for Completing Device$15 00
CARBON DIOXIDE BURNING, CUTTING LASER — Pro
duces acontinuous beamof ughenergy MAY BE HAZARDOUS.
LC5 All Parts Available for Completing Device $15 00
VISIBLE LASERLIGHT GUN — produces intense red beam for ’
ighting. spotting. etc Hand held complete
LGU3 Plans $10 00 (Kit & Assembled Units Available) |
IR PULSED LASER RIFLE — Produces 15 30 watt infra-red ‘
puises at 200 2000 per sec
LRG3 All Parts & Diodes Available $10 00 |
BEGINNERS LOW POWER VISIBLE LASER — Choice of |
red yellow green — provides an exceflent source of monochromatic |
ught

LHC2  Pans  §500 LHC2K Kit $34.50 |
SNOOPER PHONE — Allows user to call s premusesand fisten
1n withou! phone ever fringing

SNP20 Assembled $89.50 1
SNP2 Plans $9 00 SNP2K  Plans/Kit.  $59.50

LONG RANGE WIRELESS MIKE - Minature device clearly
transmits well over one mile Super sensitive. powertul $49.50 |
49,

MFT1 Plans 3700 MFT1K  Plans/Kit
WIRELESS TELEPHONE TRANSMITTER - Transmis both |
sides of phone conversation over one mile. Shuts off automatically |
VWPM5 Plans $8 00 VWPMSK Plans/Kit  $39.50 |
TALK & TELL AUTOMATIC TELEPHONE RECORDING
DEVICE — Great for monitoring telephone use |
TAT20 Assembied $24 50
TAT2 Plans $500 TAT2K  Plans/Kit $14 50

Our phone (s open for orders anytime Technicians are s avalable 911 |
a m . Mon-Thurs tor those needing assistance or information Send
for tree cataiog of hundreds more similar devices Send check. cash
MO. Visa. MC.CODto  INFORMATION UNLIMITED
DEPT. Q1, P.O. Box 716, Amherst, N.H. 03031 Tel. 603-673-4730
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Put Professional Knowledge and a

COLLEGE DEGREE

in your Electronics Career through

HOME

Earn Your

DEGREE

No commuting to class. Study at your
own pace, while you continue your
present job. lLearn from Grantham
easy-to-understand lessons, with help
from your home-study instructors.

You can earn your B. S. Degree in
the Grantham electronics degree pro-
gram, offered by independent home
study and accredited by the NHSC
Accrediting Commission.

Our free bulletin gives details. Write
for Bulletin E-85

Grantham College of Engineering
10570 Humbolt Street
Los Alamitos, California 90720

~Shelf Conscious?

Now you can organize your copies of
Computers& Electronics

Now your magazines can be a handsome
addition to your decor, well organized, and easy
to find, thanks to these durable library-quality
cases or binders. They're made of luxury-look
leatherette over high-quality binders board. And
both styies are custom-designed for this or any
magazine you save, with size, color, and imprint
selected by the publisher. FREE transfer foil
included for marking dates and volumes.
Magazine binders hold your
issues on individual snap-in rods,
combiping them into one volume.
$7.95 each: 3 for $22.50; 6 for $42.95.
Mixed titles OK for quantity prices.

Open-back cases store your
issues for individual reference.

$6.95 each; 3 for $19.75;
6 for $37.50. Mixed

titles OK for

quantity prices.
FEE R F R X F R X e N -
! Computers & Electronics ]
1 pO. Box 5120, Philadelphia. PA 19141 ]
: Please send: [ ]Cases []Binders Quantity ¥
¥ Computers & Electronics: !
' (Other titles): ]
3 [JENCLOSEDISS_______*Add$1.00 perorder
" for post. & handling. Outside USA add $2.50 per unit

ordered. Send U.S. funds only. CHARGE ORDERS :
! accepted for American Express, VISA, or MC. PHONE
! TOLL FREE 800-526-0790. NJ only )
! 201-540-0445. BY MAIL include credit card name, ]
b # and exp date. MINIMUM CHARGE ORDER $10. ]
: Print Name !
§ Address___ — :
: City/State/ Zip i |
I ‘PAresidents add 6% sales tax. :
| T L L L L L L T Y T
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(Continued from page 73)

hand, tend to be more difficult to use but
can be used for more tasks. The key
point is that an expert language makes it
quite easy for you to “code up” informa-
tion and not worry about how it gets
used. Just make sute the information is
correct, and the control program, called
an inference engine, will do the rest.

A Forth Inference Engine

I have written an inference engine
program in Forth. Other inference en-
gines have been written in BASIC, in
Pascal, and, in many cases, in LISP. Be-
fore I say a few words about the Forth
inference engine, let’s see what the pro-
gram does.

Suppose you type into your computer,
“I am thinking of an animal.” Your goal
is to set the computer off on the task of
figuring out what animal you are think-
ing of, just as you might instruct it to di-
agnose the cause of a headache, find a
failed IC in a corthputer circuit, or locate
minerals up in the hills. These are suit-
able tasks for an expert system provided
that adequate knowledge can be cap-
tured in the expert program.

To guess which animal you are think-
ing of, the inference engine must per-
form deductions. To perform deduc-
tions, it starts with an hypothesis—a
potentially correct answer—and tries to
prove its correctness. These answers are
stored in an hypothesis table, which is in-
trinsic to the expert program, just as is
the table of rules.

Suppose the hypothesis is “‘animal is a
penguin.” The inference engine reads
Rule 3 (in Listing A), which tells it
which facts must be true in order to
prove the hypothesis. It first must deter-
mine whether the animal is a bird.
Here’s where the expert program and
the linear program take different ap-
proaches. In the expert program there
are no GOTOs, which are inherent in the
line-number calls of the BASIC listing or
in routine calls of the Forth listing.
Thus, the BASIC and the Forth pro-
grams are procedural, while the expert
program is nonprocedural.

Procedural programs require that the
programmer specify where to go for the
next question or conclusion. The expert
program does not specify where to go or
what to do for any procedure. Instead, it
specifies what information is required to
support other information, what the
qualities of “‘birdness™ are, and so on.

The nonprocedural (expert) program
makes use of a SEARCH function to find
what to do next. That may sound ineffi-
cient, but it’s quite fast and lets us sepa-
rate knowledge from control. By search-
ing for another rule to help decide

whether the animal is a bird, procedural
program control requirements (e.g.,
where to go, what to do) are satisfied.
The inference engine will proceed with-
out being told explicitly in your program
where to go to see whether the animal is
a bird. The inference engine’s search
routines will perform the task of finding
any and all knowledge captured in the
expert program that will help it deduce
the correctness of the hypothesis it is
proving.

When the inference engine searches

| and finds Rule, 1 to help it determine

whether the ahimal is a bird, it will look
at that rule to see what is needed. It must
then see whether the animal has feath-

LISTING A
Rule 1 IF animal has feathers

THEN animal is a bird
Rule 2 IF animal has hair

THEN animal is a mammal
Rule 3 IF animal is a bird

AND animal does not fly
AND animal swims
THEN animal is a penguin

LISTINGB
10 PRINT “1 - animal has feathers”
15 PRINT
20 PRINT *2 - animal has hair”
25 PRINT
30 INPUT “which number applies?” ;

TYPE

40 IF TYPE = | THEN 50

45 END

50 INPUT ““can this animal fly?
(Y/N)"; AS

60 IF A$ = “N” THEN 70

65 END

70 INPUT “can this animal swim?
(Y/N)’; AS

80 IF AS$ = “Y” THEN 90

85 END

90 PRINT “I conclude animal is a
penguin.”

100 END

LISTING C

: BIRD? (-t f) CR
‘1 - animal has feathers” CR
.2 - animal has hair”” CR
“which number applies?”” KEY CR
ASCII] = ;
:FLY? (-t ) CR
.**does animal fly (Y/N)?” KEY
ASCILY = ;
SWIM? (-t f) CR
‘“does anmimal swim (Y/N)?” KEY |
ASCIlY =;
:PENGUIN? (--) BIRD? (is animal a
bird?)
IF FLY? (does animal fly?) NOT
IF SWIM? (does animal swim?)
IF CR . “I conclude animal is
penguin.”
THEN
THEN
THEN;
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ers. Notice it must bypass questions
about hair. It looks in a database it main-
tains to see whether it already knows
about feathers. That’s another feature of
an inference engine: [t keeps a database
of facts it already knows. If it already
knows a fact, it will not try to find rules
to help it learn that fact again.

Suppose it does not yet know about
feathers. Notice there are no rules in
Listing A about feathers. The infcrence
engine will ask you if the animal has
feathers. Your answer will become a new
fact for the database. If you answer
“YES,” the inference engine will then
deduce that the animal is a bird. This
new deduction becomes another fact to
be added to the database. If you answer
*NO," the deduction will not be record-
ed, and, in fact, the entire proof process
will collapse because no other hypothe-
sis s available for proof.

The Case for Forth

The tasks the inference engine must
perform are searching, database man-
agement, and one not yet menilioned,
language compiling. Since an expert pro-
gram is yet another computer language
it requires a program that can recognize
its limited vocabulary. It’s hard t¢ imag-
ine a computer language as powerful as
an expert language with such a limited
vocabulary. It really only knows IF,
AND, NOT, and THEN, and a few other
words made of combinations of these.

Forth is called an exrensible language.
That means you can very easily extend
the number of things Forth can do for
you. Because of this extensibility the new
expert language that is implemented in
Forth is actually just a high-powered ex-
tension of Forth. On that count, the
Forth approach to computer program-
ming actually makes it easy to write new
languages.

SEARCH is what the inference engine
substitutes for explicit control n your
expert program. SEARCH is a form of
pattern recognitioii, one of the big buzz-
words in Al research. The expert lan-
guage rule compiler reads your rules
from disk and builds a file of symbols
that represents the various assertions in
each rule. There are different symbols
for “*ahimal has feathers™ and for “‘ani-
mal is bird.” The inference engine sim-
ply compares symbols stored in memo-
ry. When a symbol is found, its location
tells the inference engine which rule is
being tested. If no symbol is found, the
symbol being searched for is converted
back to the assertion it represenis, and it
appears as a question on the screen:
“Does the animal have feathers?”

(Continued on page 104)

YOUR ELECTRONIC COMPONENTS CENTER

TOLL FREE

SERVICE — ORDERS PROCESSED IN 24 HOURS

QUALITY — CURRENT DATE CODES ® LEADING MFR'S.

SAVINGS — VOLUME DISCOUNTS e TOLL FREE NO.
SELF SERVE — STORES ARE OPEN AT 8:00 AM

7400

ACT # Pkgd Pk ACT # Pkgd  Pkg
Qy  Price Qty  Prce
05500 7400 3 110 05634 74107 2 1.00
05502 7400 5 180 05636 74109 2 100
05504 7401 3 1 05638 74116 1 145
05506 7402 3 10 05640 74121 2
05508 7403 4 10 05642 74122 2 2%
05510 7404 3 9 05644 74123 2 100
05512 7404 5 85 05646 74123 1@ 500
05514 7405 310 06648 74125 2 125
05516 7406 2 100 05650 74126 2 125
05518 7407 2 100 05652 74132 2 130
05520 7408 3 10 05654 74136 2 12
05521 7409 3 110 05656 74141 1120
05522 7410 3 110 05658 74142 375
05524 413 3 125 05660 74143 1 460
05526 7414 2 100 05662 74144 1 4.00
05528 7416 2 100 05664 74145 90
05530 7417 2 100 05666 74147 1.65
05532 7420 3 (10 05668 74148 110
05534 7422 3 120 05670 74150 1 160
0553 7423 3 120 05672 74151 2 120
05538 7425 3 110 05674 74153 2 1.20
05540 7426 3 1.0 05676 74154 1 135
05542 7427 3 110 05678 74155 2 110
05544 7428 3 125 | 05880 74156 2 140
05546 7430 2 100 05682 74157 2 120
05548 7432 3 10 05684 74160 2 120
05549 7433 2 110 05686 74161 2 150
05550 7438 2 100 05688 74162 2 55
05552 7439 2 130 05630 74163 2 50
05554 7440 3 135 05692 74164 2 50
05556 7442 2 110 05694 74165 2 165
05558 7443 1 125 05696 74166 1 125
05560 7444 1 125 05698 74167 1 320
05562 7445 1 90 05700 74170 1 200
05564 7446 1.00 05702 74172 1 500
05566 7447 1 100 05704 74173 1 110
05568 7447 5 475 05706 74174 1 74
05570 7448 ! 1.00 05708 74175 2 130
05572 7450 3 110 05710 74176 100
05574 745t 3 110 05112 74177 1.00
05576 7453 3 110 05714 74179 130
05578 7454 3 110 05716 74180 1 90
05580 7460 3 1.10 05718 74181 1240
05582 7472 3 129 05720 74182 1 10
05584 7473 3 1.9 05722 74184 2.36
05586 7473 10 4.10 05724 74185 1236
05888 7474 2 100 05726 74190 1 %0
05590 7474 5 250 05728 74192 2 145
05592 7475 2 100 05730 74193 2 145
05594 7476 3 140 05732 74194 1 90
05596 7480 2 150 05734 74195 2 140
05598 7482 1 145 05736 74196 1 1.00
05600 7483 2 140 05738 74197 1 100
05602 7485 1 80 05740 74198 150
05604 7486 2 00 05742 74199 1.50
05606 7489 239 05744 74221 90
05608 7490 2 100 05746 74251 1.00
05610 7490 5 250 05748 74276 250
05612 7491 2 140 05750 74279 1 150
05614 7492 3 129 05752 74283 1130
05616 7493 3 129 05754 74284 1 305
05618 7493 5 215 05756 74285 1 305
05620° 7494 2 180 05758 74365 2 130
05622 7495 2 110 05760 74366 2 130
05624 7496 2 130 05762 74367 2 130
05626 7497 1 260 05764 74368 2 1.30
05628 74100 1 165 05766 74390 1 1.50
05630 74104 1.00 05768 74393 1.50
\0\5632 74108 1 100 /
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MAIL COUPON TO:

: 3CE

USA: P.O. BOX 9100
Westborough, Mass. 01581

CANADA: 5651 Ferrier St.
Montreal. Quebec H4P 1N1

SEMICONOUCTORS » PASSIVE COMPONENTS e DATA BOOKS

CRYSTALS o CHEMICALS  POWER SUPPLIES « HARDWARE
TESTINSTRUMENTS « BREADBOARDING « SOCKETS » SOLOER

SWITCHES & MICROCOMPUTERS » TODLS » TRANSFORMERS » KITS

05770
05772
05774
05776
05778
05780
05782
05784
057686
05788
05790
05792
05794
05796
05798
05800
05602
05604
05806
05808
05810
05812
05814
05816
05818
05820
05822
05826
05828
05830
05832
05834
05836
05838
05840
05842
05844
05846
05848
05850
05852
05854
05856
05858
05860
05862
05864
05866
05868
05870
05872
05874
05876
05878
05880
05882
05884
05886
05888
05890
05892
05894
05896
05898
05900
05901
05902
05903
05904
05905
05906

QSQO 7

741500
741500
741501
74L502
741503
741504
740504
741505
741508
741508
741509
741810
74L510
741511
741512
741813
740814
741515
740820
74L821
740822
741526
741827
740528
741530
741832
740833
74L837
741538
741540
741542
74L847
741548
741549
741551
74554
741855
74LS73
741574
741875
741576
741578
740583
74585
741586
741586
741590
741592
741593
74595
741596
7405107
7405107
7405109
74158112
74LS113
74L5114
7418122
7418123
7405123
7408125
7415126
7408132
74L5132
7415133
7415136
7415138
7415138
7415139
7415139
7415148
74LS151

Pkgd  Pkg.

Prce
$1.20
275
1.20
1.20
1.20
1.20
285
1.20
1.20
2.85
i.20
1.20
2.85
120
1.00
100
1.05
1.05
1.20
1.20
1.00
1.00
1.20
1.00
1.20
1.20
1.00
1.10
110
1.00
1.30
1.40
160
130
1.20

- . o
Sa 2
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90
1.10
115
110
1.10
1.10
1.50
1.10
1.80
1.30
1.30
130
1.05
110
1.30
1.90
1.20
1.20
110
1.10
1.05
1.30
3.10
1.20
120
120
285
1.00
1.10
1.00
235

235
1.50
1.00

05908
05909
05911
05912
05913
05914
05915
05916
05917
05918
05919
05920
05921
05922
05923
05924
05925
05926
05927
05928
05929
05930
05931
05932
05933
05934
05935
05936
05937
05938
05939
05940
05941
05942
05943
05044
05945
05946
05947
05948
05949
05950
05951
05952
05953
05954
05955
05956
05957
05958
05959
05960
05961
05962
05963
05964
05965
05966
05967
05968
05969
05970
05971
05972
05973
05974
05975
05976
05977
05978
05979
05980
05981

7405151
7415153
74L8155
74L8156
748157
74L5158
7415160
74LS161
7415162
7415163
7415164
7415165
7405166
74L5169
7415170
7418173
74L5174
7415174
7418175
7405181
7405190
7415191
7418192
7405193
7415194
74L5195
74L5197
74L8221
7415240
7415240
7415241
7405241
7415242
7408243
7415244
7415244
7415245
7415245
7418247
7415248
7415249
7418251
7408253
7415257
7415258
7405259
7415266
7415273
7405279
7405283
7415290
7418293
7418298
7415323
7418352
7415353
7415365
7405366
7418367
7418367
7415368
7418373
74LS373
74L5374
7418375
7415386
7415390
7415393
7418399
7405624
7415629
7415640
7415670

Pkg'd
Oty

5
2
2
2
3
2
2
2
2
2
2
2
1

1

19
2
2
5
2

- e NS WW N S WU WWWRNR CRRRNRW =W = R RRIR — = R = — RIRI D =t — R R RN R R R R

S

WIAE & CABLE o HEAT SINKS o RELAYS o FANS o CAPACITORS o

Price

235
1.00
1.30
1.15

1.00
130
130
1.30
1.30
1.30
140
135
100
130
105
115
270
115
175
145
145
145
145
1.00
1.00
140

THIS IS A PARTIAL LISTING ONLY

ORDERING INFORMATION
Use only ACT # when ordering. Some packages
contain mulitiples othet than one. Please note
that these muitiples will not be broken.

Pkg’d Quantity is One (1) unless otherwise
indicated.

MAIL ORDER: (U.S.)

P.O. Box 3100

Westborough, Mass. 01581
Toll Free 1-800-343-0874

133 Flanders Rd.

(outside mMass. only)

MAIL ORDER: (Canada)

Westborough. Mass
(617) 366-9684

13107 Northup Way

Bellevue, Wash.
(206) 881-8131

STORE LOCATIONS:

March 1985

WWW. amerocaartadiehigtary. com

Toll Free: 1-800-361-5884

95
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PartNo,  Pins Price
SN M 2
SNHOIN W 2
NN M2
SNTAON M 28
SNTAON M 35
SNTAON M a9
SNTAOBN 14 59
SNTAOTN 14 59
SNTADBN 14 28
SNTA0M M 35
SNTAUN 4 29
SNIAUN W 29
SNTAIZN 1 49
SNTAUIN WM 39
SN7ALN 14 49
SN7AIGN 4 49
NN M 59
NIAN W 19
N7EIN M 59
NN W 59
SNTAZN 15 69
SNT4ZN WM 39
SN M 99
SNT@2IN. M 25
SNTAN 14 59
SNTAXN M 35
SNTAIN M 3
SNT4IN, M 49
SNHIN M 25
NN M 49
SNazM M 79
SN7AN M 19
SNTaaN 16 89
SNTAAN 16 45
SNP4I 16 125
SNTAMN 06 125
SNTASN 16 B9
SNIA4N 06 75
SNHAA 06 75
SNTAMBN K5 75
SNpSaN M 9
SNTASN M 35
SNd6ON M 39
SNTATON M 39
NI M X
ST M 3
7480 M2
24501 W2
4500 W35
74503 M A
7454 W3
76805 M3
%08 W 3%
74509 W3
PE SR PR )
7481 M4 3
740514 " 59
74815 M 3
S0 M2
TS M B
7456 W23
74827 M35
B M3
50 M XN
s M 39
4S8y M B
e M3
s w49
TAS47 W8
syt M2
s M9
2s7E W a9
74575 15 45
74576 6 39
S8 16 89
74586 M 3
7450 M58
74502 M3
758 M0
TAS% 16 89
07 W%
W09 5 3
748112 16 45
MS1E W B
S22 M 49
TAS123 %79
8125 M 59
TSI M 5
7450 w35
74502 W3
483 W3
74504 M A5
7505 W 45
74508 W 45
M8 M 39
LTI TR
St M 3
7515 135
250 W 3%
ns2 oM 3%
7830 W 3%
42 W a5
78 W ®
74538 W 89
TSt W 3
[ I PR
765 W 39
us7e w5
74585 16 199
I I T
Mtz W55
713 M55
CA0T1OH 109
A3 125
CAIMN M 99
CAISN W 295
CAJ06ON 16 295
CAJBSE 14 149
CAJBDE B 9
04001 2
04002 2
004006 4 89
o407 U 2
4008 16 89
CD4008 18 59
coat 15 49
oo 2
o402 U N
o1 W 39
40U 16 88
o415 46 3
D06 1 49
o017 18 75
cDa0ie 18 7
o019 16 49
a0 18 75
coal2t 15 75
4022 16 75
08023 W2
o024 W 69
04025 W 2
CDa026 16 159
04027 16 A4S
D402 V6 69
o029 16 "
[ 3%
M3 U 17
04035 18 n
D404 15 75
(Mare ia Catiag)

PariNo.  Pins Price
SNT4TAN M 39
SNT4TSN % 45
SN7476N 16 33
SNT4TIN W49
SN7480N H 88
SN74BN W 149
SN7483N L 55
SN74B5N 6 £
SN7486M M k]
SNT4BON I8 225
SNTAN M a9
SNTA9IN W 79
SNTAN W 45
SN7493N H“ 45
SNT49N 1 89
SNT495N 1 49
SHT406N 16 49
SN7497N 16 325
SN7A100N A4 195
SN741058 W 119
SN7AIOTN M 29
SNT4109N 16 39
SNT4TIGN 4 149
SNT4IZIN W 45
SNTA1ZN 1 B9
SNIAIZIN 16 S5
SNM4I2N 14 49
SNTAI2ZBN  t4 49
SN7412BN 1 il
SNTA13N 1 59
SNTAI6N WM 69
SN74141N 16 89
SN74L4N 16 395
SNT4143N W 395
SNT4144N 24 395
SNT41A5N 16 65
SNTATAIN 16 129
SN74T4BN 16 89
SN74ISON 24 149
SN7415IN 16 49
SNTAISN 14 49
SNZAEIN 1B %
SNTAISAN M 149
SNTEISSN 16 49
SN74156N 16 59
SNT4ISTN 16 49
TAS132 W 65
745133 16 59
Tas1%6 W 39
745138 16 59
TaLS 13 6 59
745145 16 119
TASIe7 6 185
5148 15 179
745151 16 59
745153 18 5
745154 U 149
746155 16 69
74515 16 6%
748157 1% 89
7A5158 16 58
7415160 16 53
745161 13 69
745162 %6 69
745163 16 69
745164 M 89
745165 16 89
745168 16 119
748069 16 149
MS1I70 16 149
748173 16 B9
45174 16 69
T45175 18 69
74518t M 249
7451 L 79
748191 18 89
748192 16 79
745183 16 89
745196 16 69
7405185 16 58
745196 14 689
7415197 W 89
4821 16 109
74540 2 109
748241 20 9
745243 14 .09
74S/PROMS
sS4 M 55
745124 1B 275
745132 " 169
745133 1% 45
743135 16 89
Hs1% M 139
745138 16 89
745138 16 89
745140 1) 69
748151 6 99
745153 16 9
745157 16 99
745158 % 9
745160 % 229
7a5169 16 429
748174 6 109
748175 16 109
745188" 16 175
745194 16 149
745195 1B 149
745196 1% 149
745240 a 195
CAJBIN 15 115
CABN 16 115
CAJ0B3N 16 115
CAJ08BN 14 85
CA3089N 16 195
CA096N 16 175
04041 14 69
CD4042 16 59
{Da043 16 9
C04044 16 b
CDAp4E 16 A9
c04047 14 8
04048 16 58
CD4049 16 39
CD400 16 38
€051 16 n
ob40s2 16 8
C04053 16 n
04056 16 295
CD40s9 395
CD4060 16 89
CD4066 14 A5
CD4068 14 3¢
04069 14 3
cos070 14 2
CD4071 M 2
cD4g7z 14 23
CDa7a i 2
D477 18 3
04078 14 a8
CDa0B1 14 29
04093 14 49
(D034 18 195
CD40S8 16 195
a9y 15 189

74ALS00

DISK CONTROLLERS

Purtho.  Pins e Port s Poa Funchen Prot Pas _Fencoon P Mo Foachon
= T 72F00 T Quad 2 Input NAND Gate. 5 i WST7711 Single
s 20 195 | 7402 14 Quad 2:input NOR Gale o )|t Qa2 i A o ol o S e Bensty )
SN7AtBON 15 59 | 74F04 14 Hex inverter & g SinglefDouble Densy (T
swraIn 16 s ff 1408 14 Quad 2-nput AND Gaee 73 | || 14ACs00 e i it Dua q‘ Denayre St o
74F10 i Tnple 3-nput NAND Gate 75 | raaisos 14 Quad 2-input AND Gare 59 ud "S'W,Sjm Fos '{"’
SNTAEN 15 59 14532 34 Quad 2-npul OR Gale 79 | 74510 14 Tnple 3-Input NAND Gate 59 b mﬁk [ J
SN741BIN 16 58 74F74 4 Duall FIrp-ka T4ALS30 14 Bnput NAND Gale 59 ngle! nsiy (inv).
SNAtean 1 69 | 7485 M Quad Exc 74AS32 14 Quaa 2:nput OR Gate 5 Sniliphk Dersiy [ty
748109 16 Dual K msmn Enge F!kaw - Dual Density/Side Select True).
SNTAIBSN 16 69 e 16 xpncable 38 Decade 189 | 7aaLs7a 14 Oual D Fip-Fiop 7 e ©
SN7AIBBN 16 63 74157 18 Guad 2-nput Mullpleser, 11 74ALS108 1B Dual JK Fos Edge Flip-Flop. 79 D|g|ta|ker
SNT4167TN 16 295 TaF158 16 Quad 24ny &”‘Mumexev {Inv). )] 74ALS138 16 Expandable 3/8 Decoder. 125 o
e %5 1 | TR » %Iaé‘ﬂl:g gl e Dvrm fineringi 3 TALS20 @ St Octal e Diner inveromgl. . 425 = Appicabons. Tackng ot [PR—
1
SN M 495 N papas A Tesiate Octal L FL ool &i";“s&,::‘:;wmw) 225 1 anquae soestens. v The DT1050 15 & stndard CGNALKER ol encaded wih 137 separate
SNAUTIN 16 85 4257 T Tt Siate Quad 2 mgul opleser g e b & 250 | d et o, 2 tnes. and 5 Offerant sence duratons. The serds an0 006 Mo besn
SNPAI7AN I 59 74F373 2 Tn-State Octal L 48 AL -State Octal Latc assigned discrete 3gdresses. making it possibie (0 outpul Sigle words of words concatenaled
sy 15 se 74 20 Tn-State Octal B, -Flop 459 | 74ALS37¢ 20 i State Octal D Fip-Fiop 250 f e o b sommnis The vae outout o e OGS 3 s ek e
SNAITEN 4 79 S = 79 - - woce The 71050 contisks W 1 Spoeck Processar o] 4 Yo (7) Spouch KOs
NN W 79 () [ ) ® 0 [ ) RMSEIGISSR s WSS 7wt g i & Mot Wt 5ot s ot em
SNIATZN 16 149 o' SowIn O weliy e, .
wuwn w5 | New Super Low Prices! New Super Low Prices! | DT1050  Digitalker™. .... $34.95 ea.
SNT4IEN 15 105 MICROPROCESSOA CHIPS OYNAMIC RAMS MM54104 Processor Chlp. 0 $1 4.95 ea.
SN74IBAN 15 229 Pt o P Funchon Part e Pins Funcoen Pric »
S 16 229 | D76sAC W0 Foppy Disk Contoller 169 886 | 1103 W 102 (000, % DT 1057 ~tmms e 1050 s om 157 e 250 vk et 200Ks e s
SNTHGN 16 69 D3282 28 Addr Muthplexer & Refresh Counter. 795 | e 16 4096xl  (250m) . Part No. DT1057. .. .. ... .. . $24.95 ea.
SNTAI9IN 16 69 TMS5501 40 Synchronous Data Interface (SIRC) 1495 :}:mg :ga]g::: &ﬁﬂ i 139 — 871
WM 6 69 280, 280K, 2808, 28000 SERIES —— o R Ty e [][] L
SN74193N 16 69 80 40 CPUIMK3BSON)(780C)2.5MHz. . . 275 285 | 4164N-1 9.536x1 {15005 39583149
SN74194N 16 69 | Z80CTC 7 Counter Timer Gircud 349 | sie 85.53%6x1 (200ns) 375 82988 s e R
Z00ART @ Oul MMS26 { 10241 (300ns) B-w L3 uncen
SNTa195% 05 49 ual Asynchronous Rec. /ans 895 [ MM nar e e
S7HIBN 14 75 280-DMA 40 Owect Memory Access Circud 1248 | yageong 4006x1  (250n¢) MK40G5, ‘ 704501 2 CMOS Precision Timer
SNTAITN 14 280 P10 40 Poraliel 110 »menace Controller. . . 348 | 4msoB) A096x1 12000} 2107 3 T04SEV/KI 2 Slopwatch Chip. XTL (Evaiuation K}
g 7 B 705100 4 Seral 0 (OB 30d RaCB Bonded). 1149 5298 81921 (200ns g 7106CPL 4 3w Digl AD (LCD Drne}
SNTAISBN 24 119 2B0510/1 40 Senal 1) (Lacks DTRB) 1149 | 44256150 262 144x1 {150ns) 1685 348 FE0202D 0 4Dign LCD Drsplay dor 7106 & 7116
g 0| mum o g Smmeee e | GRE § Ritiaec RER|cem | nlemioimine
5 - rial .072x 5| 7106EVAGT 4 (C Circun Board, Display (Evaiuabon K
swasin 1 7o | Z00R 40 CPUIMKCIBEON-2){780C-1)4MH: . 295 549 STATIC RAMS 7107CPL 40 3v Dign AD (LED Drve)
svaiw 20 195 | ZRACIC 2 Couner Timer Crcut predl L] W% (45005 8101 195 | 7I07EVI 40 (G, Gecun Boar, Display (Evaluaon Kiy
Z80ADART 4D Dual Asynchronous Rec /lians 995 | 210 6 (04t [330ne 5
SNTAZIEN 2 249 ¥ . ; 711607, 40 3% Digh ADLCD s HLD
2ZBOA- 4 Direct Memory Access Crcull 1295 | 210221 16 1024x1  {250ns) LP (91L02) 1 4¢
SN747N 16 79 Z80API0 40 Parailel D ntertace Controler 395 | 2111 1 25%xd (45005 8111 4 | 7200 Low Battery ol indicato
SNTAZEIN 16 139 ZR0ASIN0 40 Senal 1O RCA and RxCA Bonded) nes | 2112 16 256x4  (450ns) 2 TA05P6 24 CMOS LED Stopwalch/Timer
SN74784N 16 2095 2BOAS10N 40 Seral 0 {Lacks DTRB) 195 2114N 1 1024x4  (450ns) 1.29 — B/ 7205EVAA U Slopwatch Chip, XIL (Evaluation K}
SN7A285N 16 295 280AS10/2 40 Senal VD {Lacks SYNCE) 1195 | 2114N-L 18 1024xd {45005 LP 195 — Bi1. TA6LPE ] Generalor
7ams 1 55 | 280AS1 0 Seral 10 g | 2naN2 1 (024xé (200 139 - 811 7206CEVA 16 Tone Generatox Chup, XTR. (Evaluabon Kt
Piccd 1 -uc 2808 40 CPU (MKIBBON 6) 6MHz 85 [ 21aw2l ipohel osiLe 168 — /% T207APD 1 Oscilakor Controller
280BLTC 28 Counter Timer Circut 1195 [ ZeT N 9 T207AEVIKt 14 Freq Counter Chup, XTL tEvalualion Kif).
SN7AIN 16 5H ZBOB-DART 49 Dual Asynchianous Rec /fans 1995 204 105404 ‘450;’5‘ 3 7215P6 4 4Func CMOS Stopwatch CKT
SN7436BN 15 55 Z80B-P10 40 Paralel U Interace Contralier 1095 | nsagLar-as 1024x4 {4500, 1 T2V B4 4 Func Siopwalch Chig, XTL (Evaluabon Kty 19.49
SNTA30N 06 149 | 260018 4@ CPU Segmenteo (10MHz) 789 01 256x4  [450n5) CMOS 3 721680 2 8Dgn U Counter CA 3149
SN74J93N 14 145 280028 40 CPU Non Segmented {10MH?) 5995 | WMszs7 40961 (450ns) 4042 4
5500/6800/68000 SERIES ———— th 2048 (1200 WS H 72160IP B Dxa Freq Counter C.C 2149
WMETIBLA2 34 504068 {120ns) LP CMOS 8 | r2mx 2D LED Up/own Counter CA. 1095
7ats244 - 129 | ss0z 40 MPU with Clock (KB} 495 ¢ i p
7405085 xn 149 #5024 40 MPU with Ciock (2MH2) 495 16116P.] 4 20488 150ns) 395 44 T2V7AP ¥ 40t LED UnOown Counier CC 995
- sphitioc ) HM63 16LF-3 4 2048xB {1500 LP CMOS, B s | 72000 A0 LCD 4% Daget Up Counter DR 10.95
asst 1w 59 | 6508 40 MPU with Clock (3MHz) 895 | Lweli6Ps 24 2048xe  (200nc) CMOS bi-Beed
7405253 1§ 59 6520 40 Fenpheral inter Adagter 395 | Hueiiepe 4 2048xB  (200ms) LP CMOS . 415 549 | 722BAEVIKA 40 5 Functbn Counter Chip. XTR (Evaluation Kit. 9995
sy 16 59 | esz2 40 Versatie Inter Adapler 543 | hugosap. 2 10288 (120ns) CMOS 2095 3¢
748258 16 59 6551 W Async Comm Intertace Adapl .. . 595 4096 264LP- 1 819248 (12005 LP CMOS 4% 304 130009 1983INTERSI Data Book {13560, .. . .$9.95
7as260 W 53 | 6800 R 295 | HMG262P-15 819268 [150ns) CMOS . . 1995 348
nsxk6 4 49 | ee02cp &0 MPU wath Clock and RAM, 59 +96 uMﬁsz 15 81 (e LP W 216 322
ss n ovas | e 4 CPU ~ BBit {On-Chup Oscilator) 8gs | 2L 6 2561 (8nsi L 3
7a5279 16 a9 | 6809 @ TP — 880 (External Ciocking) 995 6 16x4  (S0ns) 3101 H W o TwCiis 105 | 7425 A 259
7415280 M 195 £8B0% 40 CPU - 881l (Ext Clocking) 2MHz 1495 ;jm‘ S zsers) '750"5‘ i H 4HC2 1 59 MHCIAT 1B 129 74HC251 18 %
7595 0 295 | seB10 2 128:8 Stalic RAM (20Hz) 5% | 74w BRI jggg’s‘fgg,”(%s [Hke -8 MHCOS M BY | 7aCis) 96 99 | 7acass 1 109
s w395 | e 40 Penphetal Iner Adap! (MC5820). . 275 T4a89 Boiba 3 04 59 740153 5 109 | 74HCS7T 18 99
74523 w39 | e a0 Penpheral Intertace Adapter {2MHD) 595 | oo G o o aars) 5 ML W 69 2HCY51 265 | 74HC259 15 169
rasir 16 e | oess 40 CRY Controlier (CRTC). 99 +485 | gioo5 i S 2 M8 W 5 74HCIST G5 99 | T4HC26 89
74,5353 16 109 66B45 40 CRT Coniroller (CRTC) ZMHI 1495 1995 nRUMs/EPm S 74HCID " 59 74HC1I58 16 99 78HC273 719
745364 A 195 6850 u Async ronous Comm_ Adapler 395 | g 9 39 74HC1T 1 &9 74HC1B0 ¥ 139 74HC280 14 459
748365 6 a9 | 6850 2 0-60000s Digital MODEM 795 | 708 HikE e W e w w THOBL 6 139 | 74C299 559
748366 16 49 6600018 64 MPU (6 Bif (BMHZ) 3995 [ Tsosis (20488 {430ns) 2716 19 " 59 74HC162 96 139 74HC366 V8 259
7418367 16 49 £584B8P 40 General Purpose Int Adapter. 995 | sy 4 4096x8  (450ns) NMC2532 5.4 T4HC27 4 59 74HCIE3 16 139 740367 16 259
748366 6 49 8000/80000 SERIES TMSZ: 8 819238 (450ns) 18 A0 W & 74HCIB4 14 135 TAHCITA A 269
ST W 149 MSZT16 4 204848 (450ns) 3 voltage 7 HCR2 W 79 74MCIE5 96 215 | 74HC374 20 269
TASITE W 149 8031 40 Control Oriented CPU wiRAM & 10 1285 #4495 | 2716 4 048x8  (4500s) 3 T4HC4? 109 74HC166 18 249 THCI0 15 159
875 16 69 | 8035 0 NPU - BB 4% 886 | 27CI6 4 20488 CMOS 1295 +48 74HC51 M B9 74HCI73 6 129 | T4HC393 W 159
748386 M 39 8039 40 CPU—Sg Chip 8-Bi (1280ts AAMI 435 595 | 27161 4 2048x8  (350ns: 5. TeHCS8 14 89 74HC174 16 1.09 74HCS33 20 269
748393 M 19 BOAON-6 40 CPU (256 bytes RAM) 995 7160-5 4 20488 {550ns) 3. THCT3 34 9 T4HCI75 16 109 TAHCS34 2 269
4096x! (450ns} 4%
S3%9 15 149 732 4 74CTA W 79 TAHCI90 18 (59 T4HCS8S 1B 319
7440 16 195 CIEICECINTI 1285 W8 | 2790820 4 9036k (2000s) 21V, AL qacrs 6 9 | 7aicton 16 139 | 7aiCess A 359
7415532 F 195 BO73N 40 CPU wiBasic Micro Interpeeter, 2895 2732A-25 4 4096x {25Gas) 21V. I8! 744076 16 Fy 74HC192 18 149 74HCA024 14 175
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The Digi-Key volume discount and service charges are simple 1o apply. Most items soid b Digi-Key moy be combined for 0 votumie discount ems that ure ot discountable are identified by the
suffix-ND following the part number. Atrer writing your order. Jotal all of she discountabk items and apply the appropriate discount. To this subtotal, odd the non discountable items. lherr i SERVICE CHARGES VOLUME DISCOUNT
the service charge, We poy alt shipping and insurance 16 adgresses in the U5 A Canadaand Mexico when check or money ofder uccompanies order : &'%':2:'33 . ::: S200 2, m%gg':zz;':g .

WHEN ORDERING BY PHONE, CALL 1.800-344.4539 (AK, H, call 218.681.6874) By mail sond your order to: DIGIKEY. 701 Braoks Ave. South, Thiel River Falls, N 56701 s 25.00-349.99 JRd430:30 8 250.00.5499.99 | Less 15
You may poy by check, money order, Master Charge. Visa or €.0.0. DIGI-KEY GUARANTEE: Ay ports or products purchased from DigiKey that prove 10 be defective wii be 8 30.00-899.99 Add $0.25 $ 300.00-5999.99 ... .Less 20%.
veplazed or refunded if returned within 90 days from receipt with o copy of you invike “PRICES SUBJECT TO CHANGE WITHOUT NOTICE. " $100.00 & Up No Charge $1000.00& Up . @ 35123 4

Circle No. 14 on Free Information Card
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STATIC RAMS

2114 1024x4 (450ns) 8/9.95
2114-25 1024x4 (250ns) 8/10.95
2114L-2 1024x4 (200ns}{LP} 8/13.95
TMM2016-200 2048x8 (200ns) 4.15
TMM2016-150 2048x8 (150ns) 4.95
TMM2016-100 2048x8 (100ns) 6.15
HM6116-4 2048x8 (200ns){cmos) 475
HM6116-3 2048x8 (150ns)(cmos) 4.95
HM6116LP-4  2048x8 (200ns)(cmos){LP) 495
HM6116LP-3  2048x8 ({150ns){cmos){LP) 5.95
HM6264P-15 8192x8 (150ns){cmas) 24.95
LP-Low Power
DYNAMIC RAMS
4116-250 16384x1  (250ns) 8/6.95
4116-200 16384x1  (200ns) 8/8.95
4116-150 16384x1  (150ns) 8/10.95
4164-200 65536x1  (200ns)(5V) 9/39.95
4164-150 65536x1  {150ns)(5V) 9/44.95
TMS4164-15 65536x1  {150ns}{5V) 7.95
5V=Single 5 Voit Supply
EPROMS
2708 1024x8 {450ns) 3.95
2716 2048x8 {450ns)(5V) 3.95
27161 2048x8 (350ns){5V} 495
TMS2532 4096x8 (450ns)(5V) 4.95
2732 4096x8 {150ns)(5V) 4,95
2732A-4 4096x8 (400ns)(5VH21V PGM) 4.95
2732A-35 4096x8 (350ns){(5VH{21V PGM) 4.95
2732A 4096x8 (250ns)(5V}{21V PGM) 6.95
2732A-2 4096x8 (200ns){5V){21V PGM)}10.95
27128 16384x8 (250ns}5V} 19.95

5V=Single 5 Vol Supply21V PGM-=Program at 21 {olts

SPECTRONICS CORPORATION

EPROM ERASER PE-14 9 chip capacity 83.00
RESISTORS IC SOCKETS
4 Watt 5% Carbon 199 100
Film All Standard R
Values From 1 Ohm 12 pin g: .:g :;
To 10 Meg Ohm pin 1 1
‘ 16 pin ST 17 A3
50 Pcs./Value .025 18 pin ST 20 18
100 Pcs./Value .02 20 pin ST 29 27

1000 Pcs./Value .015 22 pin ST .30 .27
24 pin ST 30 27

DIP 28 pin ST 40 32
SWITCHES 40 pin

ST 49 .39
64 pin ST 4.25 call
g :gg::—:g: gg ST=-SOLDERTAIL
6 POSITION .80 8 pin WW 59 .49
7 POSITION .95 14 pin WW 69 .62
8 POSITION .95 16 pin WW .gg gg
18 pin WW 99 .
MISC. 20 pin WW  1.09 98
ULN2003 1.29 22 pin WW  1.39 1.28
3242 7.95 24 pin WW 149 1.35
MC3470 4.95 28 pin WW 169 149
AY5-1013 3.95 40 pin WW 199 1.80
com8116 10.95 WW=-WIREWRAP
16 pin ZIF 495 call
D-SUB 24 pin ZIF 595 call
DB25P male 1.80 28 pin ZIF 6.95 cali
DB25S female 2.25 ZIF-TEXTOOL

GREY HOOD .99 (Zero Insertion Force}

BARGAIN HUNTERS CORNER
BMC

L.

98

8000 6500
8039 5.95 6502 4.95
8080 395 6522 5.49
8085 495 6502A 5.95
8087 175.00 6800
8088 1995 M 6802 7.95
8155 6.95 6809E 8.95
8748 2495 6821 295

8200 6845 1295
8203 39.95 M 6850 325
8205 3.50 6883 22.95
8212 1.80
e 15 || RISk coNTR
8228 3.49
T Ri 5
8243 4.45 W 5791 53.95
8250 1095 B 2793 54.95
S251a o INTERFACE
8253-5 795 @ 8728 198
8255 4.49 8197 -89
8255.5 5.25 DM8131 2.95
8259 6.90 DP8304 229
8259.5 750 9334 250
8275 29.95 9368 3.95
8279 6.95 CLOCK CHIPS
8282 6.50 MM5369 195
828a 5.50 MM58167 8.95
8286 6.50 MSM5832 395

Z-80 DATA ACQ.
Z80-CPU 2.49 ADCOB04 349
Z80-PIO 295 ADC0809 249
Z80A-CPU 295 ADCOB17 995
Z80A-CTC 395 :
Z80A-SI0.0 1095 76488 5.95
Z80B-CPU 8.95 AY3-8910 12.95

DISKETTE FILE

if purchased with
$ 8 9 5 50 diskettes or more”
5$9.95IF PURCHASED ALONE
+ ATTRACTIVE. SMOKED ACRYLIC CASE WITH
SIX INDEXED DIVIDERS

+ RUGGED, HIGH QUALITY
CONSTRUCTION

* HOLDS 70 5"
DISKETTES
*NASHUA DISKETTES -DS/DD, BULK PACKAGED
$1.39ea. $1.49ea. s1.59ea.
QTyY 250 QTY 100 QTY 50

JUU-DDZ-C :

mmmmmnl] CAPACITORS

w VISA DiSC
" SR 100t 56pf
22pt 82pf
27pt 100pf
JUMBO LEDS Z;g 3‘2)‘1’3:
199 100-up 50V, .05¢ ea.
Red 10 09
Green .18 15 MONOLITHIC
Yellow .18 15 01wt 50V .14
Mounting Hardware .047uf 50v 15
10 ea. 100/.09 ea. Auf 50v .18
A7uf 50V .25
DISPLAYS )
MAN72 CA .3° 99 ELECTROLYTIC
MAN74 CC =38 K99 RADIAL
FND357CC .375" 1.25 1uf 25V 14
FND500CC 5 149 47uf 35v 18
FND507CA 5" 1.49 470uf 25v .30
2200uf 16v 60
AXIAL
ELCOMP 1ut 50v .14
Hardware Handbook 22uf 6V 14
Mfr's Specs: Logic. 47ut 50v .20
Memory, MPU’s & more 220ut 25V .30
COMPUTER GRADE
800 pgs. $14.95 M as000uf 30v 395
. . [ - P
g 2 DSE A Y s
9 (CA 408) 995-5430
BlE U
DR od
0 0 oe 0 0

WWW.amercaaradiohietery. com

R EF
CRYSTALS
32.768 KHz 1.95
1.0 MHz 3.95
1.8432 3.95
2.0 2.95
2.4576 295
3.276 295
3.579545 2.95
4.0 2.95
5.0 295
5.0688 295
6.0 295
6.144 2.95
8.0 295
10. 295
10.738635 295
14.31818 295
15.0 295
160 295
17.430 295
20.0 2.95
DISCRETE

KBPOZ2 Bridge .45

1N751 5.V Zener .25
AN759 12V Zener 25
2N2222 25
PN2222 10
2N2905 50
2N2907 25
2N 3055 .79
2N3904 10
2N3906 10
1N4004 10/1.00
1N4148 25/1.00
LINEAR
TLOB4 2.19
LM301 .34
LM307 .45
LM311 64
LM317T 1.19
LM319 1.25
LM324 59
LM339 .99
LF351 .60
Lm353 1.00
LF358 69
LM380 .89
LM386 .89
LM393 1.29
TLA97 3.25
NES555 34
NES558 1.50
NE564 295
LM565 .99
LM566 1.49
LM567 .89
NE592 .98
LM723 .49
LmM741 .35
LM1303 1.95
MC1408L8 295
LM1458 .59
Lm1488 .69
LM1489 69
XR2206 3.75
XR2211 5.25
CA3146 1.85
LM3814 3.95
75150 1.95
75154 1.95
75188 1.25
75189 125
78057 .75
7808T 75
78127 75
78157 .75
7805K 1.39
7812K 1.39
78HO5K 9.95
78L05 .69
78L12 .69
79057 85
79127 .85
79L05 .79
79L12 .79
T-T0-220 K-=TO-3
L-TO-92
HEAT SINKS
TO-3 STYLE .85

TO-220 STYLE .35

74LS00
74LS02
741503
74LS04
74LS05
74L508
74L509
74LS11
741814
74LS20
74LS821
74LS27
74LS30
74L832
74LS38
74L842
741547
74LS51
74LS73
74LS74
74LS75
74LS76
741585
74LS86
74LS90
741592
741593
7415107
7415109
7418112
74L5122
7415123
74L8125
74L5126
74L5132
74LS133
7415136
7415138
74151359
7415148
7418151
7415153
7418154
7418156

74500
74502
74504
74S05
74508
74810
74511
74520
74532
74574

7400
7402
7404
7405
7406
7407
7408
7410
7411
7414
7416
7417
7420
7425
7430
7432
7438
7442
7445

4001
4011
4013
4015
4016
4017
4020
4024
4027
4040
4042
4046
4049
4050
4051
4066

741L.S00
24 74L8157
25 74L5158
25 7415161
24 7418163
25 7418164
28 7415165
29 74LS169
35 74L8173
59 7418174
25 7418191
29 74L8193
29 74L8194
25 74L5195
29 748221
35  74L8240
49 7418241
75  74LS242
25 7418243
39 7418244
35 74LS251
39 74L8257
39 7418258
69  74LS260
39 74LS266
55 73LS273
55 7418279
55 74LS280
39  74Ls283
39 74LS290
39 7415293
45 74LS299
79 7418323
49 7418365
49 74LS367
59 7415368
59 7418373
33 7418374
55 7418377
55 74LS390
135  741S393
55 7415640
55 74LS670
190  74LS682
69 74LS688
74S00
32 74586
35 748112
35 748124
35 745138
35 748157
35 748175
35 745240
35 745280
40 74287
50 745288
7400
A8 7447
19 7473
19 7474
25 7475
29 7476
29 7486
24 7490
19 7492
25 7493
49 73121
25 74123
25 74132
18 73151
29 74154
19 74157
29 73164
23 74192
43 73193
69
CMOS
25 4069
25 4070
38 4071
39 4081
39 4093
69 13411
75 4511
65 4518
45 4520
75 4553
69 4584
85  74C00
35 74C04
35 74C74
79 74C925
33 74C926
A 0
ORDER

1195
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RATE: Ads are “ by 3". 1 Insertion: $935.00. 6 insertions: $900.00 ea. 12 insertions, $865.00 ea. Closing
date: 1stof the 2nd mo. preceding cover date. Send order and remittance to Computer Mart, Computers & Ejectronics,

CO m uter M a rt 1 Park Ave., N.Y., N.Y. 10016. Direct inquiries to: Lois Price (212),503-5115. For Customer Service (212)503-5115. For
Cus omer Service, call (212) 503-4506.

ASYNC-CARTRIDGE 64™

8551 Asynchronous Communications inter-
face Adapter for Commodore 84¢

» Plugs Into cartridge slot allowing serial
communications to 19.2 K BPS,
» Provides socket for 8? EPROM. You can
. ’s s put your communications software on a
- 4x6 cartridge.
@ Requires no ferminal. includes » Used as Device 2 (RS232 Port) with ASYNC-

Video Controlier and CP/M® 2.2 WEDGE software on 8K EPROM.
o Compatible with Cartridge -Maker~84™

8UILD OUR
PROGRAMMABLE DRUM SET

e ey gy — -

Select from 7 percussion sounds. struc-
:ure pattern and 1ime signature \n any con-

seivable combination. Enter scores in e Runs any size floppy drive. with the addition of a blank 8K EPROM.
seconds with touch sensitive electronic o Other models include Hard ade
N > . (Commodore 84 is a registered tr mark of
;ggtr_olts. Inclu?as Iscore editing. bridges Disk Controller, CP/M® 3.0, Commodore Busineas Machines, inc.)
intros. external sync to sequencers 428K or 256K RAM, and 8088
and foot controls. memory save and more. = ey :g;zCCA%{;mDGE“ A SR )i )
1 ; 64K SBC includes: e Source Code and Drivers G-WEDGE 84 o.owansvwiniiins 1996
Easy to assemrble from our kit Inciuded BLANK 8K EPROM 5.50
‘ B T T .
No. 3750 Progsammabie Drum Set Kit o Video Controlier ® CPIM* 22 | Shipping . ... ..o 3.00

® 2 Serial Ports Call our Toronto (if C.0.D. add $2.00)
o 4 Parallel Ports  Office foday.

® IO Expansion (67857244
(ORI G I (N [ m—" om— e
ol e 1054 Clinton SI., (
e’ 3

Butfalo, N.Y.
Custom Programming Group, Inc.
47-2A Marchwood Road  Exton, PA 19341
(215) 383-8840

CIRCLE NO. 103 ON !g!! INF!!RMIA I!! !l!!!

TOROIDAL POWER TRANSFORMERS

. Small size * Low nolse * Easy mounting —

$79.95 (olus $3 shipping)
Ask for our FREE Cataiog.

PA:A Electronics, Inc.

Dept. P 1020 W. Wilshire Blvd.,
Oklahoma City, OK 73116
orders (800) 654-8657

Thanks to YOU we're Growing
with YOU and your Computer
~—y _ LEO ELECTRONICS. INC
~ P.O. Box 11307
Torrance, CA 90510-1307
Tel: 213/212-6133  800/421-9565
TLX 291 985 LEC UR
we Offer . .. PRICE QUALITY
PERSONAL SERVICE

Made In U.S.A.
Custom sizes: 15VA-3,000VA at 50/60 Hz
40 standard transformers with R

117V-60Hz primaries in stock v ™ L
for 20VA, 40VA, T0VA, 100VA, 3“
150VA, 340VA, 60OVA .
Call or write for data sheets o =

SMART BOX

® Makes your personal computer
a control station for BSR

Secondarles® Price Each
64K UPGRADE devices. Size Volts/Amps 1 24 5-24
: 7 24V/2.9A 37.00 $22.80 $20.30
9Bank (IBMPC) $2610  (150ns) & Can send and receive all 256 O oA S e 2030
$24.75 {200ns) channels W o147 2xB5V/AIA 2790 2420 21.20
oo s o0 < ing AC haim Sl g9 am 08
) 15V, B ]
200ns) $275 ea & Communicates over existing gRisyizan 2is0 a0l 2
8 Bank (other PC) $23.20 (1ggns, power lines. - Multivoltage** 3390 3000 26.70
$22.00 200ns) . 3 : I50VA | 24V/6.2A $33.70 $26.40 $25.00
4164 (150ns) $2.90 ea s Compatible with any computer opD-a7"  220V/ETA 370 240 2500
I { H H =1.8" 2x8.5V/8.6A 4 .60 .. 3
(2o L CE equipped with an RS-232 port. W=2.9 Ibs g:!ZV/G,ZA 3460 29 2590
5 : 15V/5.0A 3460 2930 25.90
. 256K MO]E:ER SR SUPGRADE s Affordable. $294.00 x18V/41A 3460 2930 2580
By TWNY BT e Direct from Hyrus o it mm e
2716 $2.95 2764 $5.50 H -24" zxaow;oﬁg»x gglgo gg% gg.gg
S — Wwt.-8.2 2x33 .1 .90 L
(IMS:271 6=l 22 271255= $16.50 mes 6218 L eV oA 65.00  56.00 50.00

We accept chichs. Visa, Mastercard or Puichase Orders trom
quanhied fvms ard nsut s US funds only Call for
COD Calfunua rasidents add 6 °v tax Shipping s uPsS
Add $2 00 ftor ground and $5 00 for ar All majot manufac
turers All parts 1004 guaraniced Prcing subject to change
without nolice

+ Dual secondaries may be used separstely, In parallel or In saries.
s For 5V snd :12¥ or 5V end +15¥ regutated DC.
Terma: VISA, MASTERCARD, COD or Money orders—

UPS chargas sdded.

TOROID CORPORATION OF MARYLAND
301-464-2100 500 | surei-Bowle Ad., Bowte. MD 207154037

Cedar Springs
Dallas, TX 7523
\\Yﬂq 350-8766

5%’ FLOPPY
MOTORS

Now Buehler OEM replace-
ment spindle motors for all
major 5%-inch, full-height
floppy disk drives are
available for fast delivery.
Builtto exact OEM size, per-
formance and quality stan-
dards. Pulleysincluded.

For details and prices,
contact:

DISCOUNT
COMPUTER
EQUIPMENT

LOWEST PRICES on Printers.
Disk Drives, Software, and
Other Computer Equipment!
EPSON Star Micronics Okidata,
Tandon, TEAC & Many Others.

For a free catalog call

918/825-4844

SURGE PROTECTION THAT 4 WORKS
Computer equipment and software are expensive
CHEAP voltage surge suppressors don't make
PROTECTION $ENSE. Get the Best. Get ULTRA-
MAX at LOW DISCOUNTED PRICES. 1000X faster
RESPONSE TME-lowest CLAMPING VOLTAGE
highest ENERGY DISSIPATION - highest ATTENU
ATION NOISE PROTECTION-low voitage BROWN
OUT PROTECTION (prevent disk drive “head
crash”). 5 Yr. WARRANTY (testimony to quality)
Order SUPER VALUE -low cost insurance today.
ULTRAMAX #SS4LUM $99.99 + $4.50 shpg.
(reg. $159.) WITHOUT Brown Out MAX
#SS4LCS $69.99 + $4.50 shpg. (reg. $109). NV
RAes. add tax. BUYUS, INC. Dept. CE385, 18
White Birch Dr., Ossining, NY 10562. VISA or
MasterCard (914)762-4799.

Buehler Services, Inc. *
PO. Box A, Hwy 70-E

Kinston, NC 28501
Phone: 919/552-4300 Buehler

CAN Busiu(.ss

COMPUTERS

CIRCLE NO. 106 ON FREE INFOMATlON ARD CIRCLE NO. 107 ON FREE INFORMATION

WWW-amerncearadieohisgtary coms
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Marymac ‘Pnn Amodcnni
OUSTIES ELECTROMICS

800-231-3680 800-531-7466

Radio Shack TRS-80'°

People you Trust to give you the very best!

e Lowest

% Price
* Reliable
service

e Quality
Products

22511 Katy Fwy., Katy (Houston) Texas 77450
(713) 3920747 Telex 774132

RCLE NO. 108 ON FREE INFORMATIO

*MICROCOMPUTERK
BUSINESS
SOFTWARE

MEDICAL MGMT...
DENTAL MGMT...
INSURANCE AGENT
LEGAL BILLING.....
PROPERTY MGMT..
AND MUCH MORE'!

UNIVAIR INTERNATIONAL
9024 St. Charles Rock Road
ST. LOUIS, MISSOURI 63114

(314) 426-1099

WITHOUT RISK! !'!

Newsletter with ads to buy or sell
used hardware. $12 yr. Ads $16.
Ads submitted with subscription
are at half price for total of $20
for ad & subscription.

Buyer selects ad, sends purchase
price to Computer Swap Shop;
who holds it in escrow, notifies
Seller who ships to Buyer. Buyer
has 7 days to examine, if not satis-
fied, returns equipment to Seller
and gets money back. If O.K,,
Seller receives sales price less small
commission. Must be a member to
buy or sell.

NO RISK ! BONDED
COMPUTER SWAP SHQOP, INC.
P.0O. BOX 2988
DELRAY BEACH, FL 33444

CIRCLE NO. 114 ON FREE INFORMATION CARD
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MICROSETTE

5Y-Inch DISKETTES

Single or double sided. all double

density (SSDB, DSDD). in box(es)
ITEM 10 PACK 50 PACK
SSDD $15.00 $70.00
DSDD 20.00 90.00

CASSETTES

Error-free computer grade

With label and box
C-10 7.50 32.50
C-20 9.00 39.00
C-60 11.00 50.00
C-90 15.00 70.00

UPS Shipping included in continental

USA - California customers add taxes

MICROSETTE CO.
275 Santa Ana Court
Sunnyvale, CA 94086

(408) 737-8441

20 PROGRAMS
on 2 cassette tapes

for 16K —
TS1000. ;
TS1500, E:\@

& ZX81 ==
only g |
$19.95. ‘ u
*for TS2068, C-64, VIC-20, ATARI,
TI99/4A, CoCo & MC-10 only $29.95

Save money, learn about the exciting world of home
computing and have fun doing it with the new
HOME-PAC™
The HOME-PAC™ with 21 page user manual
covers educational, graphics, recreational. home
finance and utility applications.
Great tool for learning to program in BASIC
Programs are listable and manual includes section
on modification tips.

[10 DAY MONEY BACK GUARANTEE |
Please add $2.00 shipping and handling to order.

Simplex Software, Dept CE2
62 Crestview Drive
Willingboro, NJ 08046
MC, VISA & Checks Accepted
Orders & Inquiries State Computer Type
Dealer Inquiries Invited

CUFIPU TER TSHIRTS

FOR HOME, SCHOOL,

AND OFFICE!

The ULTIMATE Software'
AMUST tor all computer lovers'
BRIGHT GREEN (L CD | LETTERS
CUSTOM SiLKSCREENED ON 50/50 BL END

HIGH TECH DESIGN!

Frve popuiar styles 1o chooee rom
== Order Today' Only $8 95 ppd
Made in U.5.A.  Smmpl select Surtw anc Color® bekow

LETS SEEK PEFK & POKE 121)) White 01 Punk 22 Biua #3 |
TAKE A BYTE OUT OF ME (9] (Green 64 Geay 85 Reg 26

Use 830100l 3heet if Neceasary

» City STATE ————
» @cnc

COMPUTER NOVELTY CORP x
PO BOX 2964 o “ﬁg
FREEPORTY, TEXAS 77541 .
Enciose 38 95 0pa each TX Res 6% tae

NAME

ADDRESS

P4l

1

™ USER FRIENOL Y 23 Bleck o7
HAPPINESS IS A PROGRAM THAT WOR) .
@ COMPUTERS 0% SIZES S M xl
ol SR Ut — = ==
Plonse send me
Shire ___Colorw___Suze Shurtn Cowes . Sue =

WWW amercaaradiohietary com

BUILD YOUR OWN COMPUTER!!

68000 BASED MULT-BUS COMPATIBLE KIT

4 BOARD SET INCLUDES

1 6 SLOT MOTHER BOARD

1 CPU CARD
{ Qwth dPD 765 FLOPPY CONTROLLER
128K RAM CARD

SCHEMATICS PARTS LIST & ASSEMBLY DRAWINGS

KT 100t COMPUTER KIT { FLATBOARDS ONLY ) $189.99
KT 1004 COMPUTER KIT { UNTESTED BOARDS - POPULATED } 5699 99
KT 1002 COMPUTER KIT D(X:UMENTAIION ONLY ) $ 3%

KT 1003 PAL FOR RAM 5!699
KT 1005 CP/M FOR KII(ImLUIISBCOS $ 350.00

WE CARRY A COMPLETE UNE
OF ELECTRONIC COMPONE!
‘SEND FOR A FREE CATALOG'

4
.
- NICORN ELECTRONICS
10010 CANOGA AVE. UNIT B 8
CHATSWORTH, CALIF. 9131
(818) 341 8833

DRIVE DIAGNOSTIC TEST MENU
Onve Select M - Head Select
Clamp Center S Speed
LECTEL P - Posilton Error

: Azmuth i - Index Time
write Dala Vv Venty Dala

X = Exlio DOS

FLOPPY DISK
DRIVE DIAGNOSTIC

Do it yourself and save time and money. No
special training needed.

All tests made WITHOUT REMOVING DRIVES.
Additional equipment not needed. Our kit aiso
includes users guide that shows how to do the
drive adjustments.

OUR DRIVE DIAGNOSTIC WILL HELP YOU
PREVENT COSTLY DATA ERRORS.

APPLE Il1® DRIVE DIAGNOSTIC $119
KAYPRO® DRIVE DIAGNOSTIC : $119

Sheepshead Softtware™
P.O. Box 486
Boonville, CA 95415
(707) 463-1833
Phane orders Mon.-Sat.. 9 a.m_ o 9 p.m., Pacltic Casst Time.

MASTER/VISA Card or C.0.0.. add $2
Calit. add 6%. LiPS Blue Label add $5

i&! LIONHEART

BUSINESS AND STATISTICAL SOFTWARE
Explanatory Books. Compiled Software

Exploratory Dala Analysis
Experimental Statistics

Business Statistics

Forecasting and Time-Series
Business and Economic Forecasting
Monte Carlo Simulalion

Linear and Non-Linear Programming
Decision Analysis Techniques

PERT and Critical Path Techniques
Optimization

MS-DOS. CP M. Apple DOS 3.3. Macintosh

BASIC LANGUAGE UTILITIES (MS-DOS)

* BASIC COMPILER
* PreBASIC

* MEMORY

* STRUCTURE

* QWERTY Word Processor (MS-DOS)
vfsa MastecCara. Chech

LIONMEART

PO Box 379
Alburg. VT

05440

(514) 933-4918

Computers & Electronics
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INTERFACING BLUE BOOK
Written by a college professorin afriendly and
informative style, this book is a gold mine of
practical information on how to build a variety
of usefulinterfaces for your computer. Over30
projects including cassette interface, printer
nterface, expansion bus, light pen, RS-232
interface, more user ports, thermometer,
speech synthesizer and two other voice pro-
jects, A/D and D/A converters, 5 telephone
nterfaces including a sophisticated voice mail
project. motor controllers, AC power control,
togic analyzer, capacitance meter, spectrum
analyzer, home security system and many
more. $16.95 postpaid. Foreign orders add'$3
for AIR MAIL shipping.

VIC 20 INTERFACING BLUE BOOK
30 hardware interfacing projects for the VIC
20. Similar to the 64 book above. See what
your VIC can do with a little interfacing
$14.95 postpaid

MICROSIGNAL PRESS

Dept B, P.O. Box 388 Goleta, CA 93116

THE MASTER DIRECTORY
OF PRODUCTS FOR THE
IBM PC, PC XT, PCyr
AND MOST COMPATIBLES!

AVAILABLE AT YOUR
LOCAL NEWSSTAND AND
COMPUTER STORE

CONVERT YOUR TV
TO A HIGH QUALITY MONITOR

USE WITH COMPUTERS, VCR's & CAMERAS

Kit permits Dual Mode oper- 3 o5

ation on B&W or Color sets =
* Hi-resolution e Up to 80 ACVM
characters per line *« Wide bandwidth e Direct
Video e Safe-Easy installation

DVM:- 1 Hot Chasts kit with Audio avafiabie

——~\ AMP it
Inc.
Box 411, Los Angeles, CA 90028
(213) 466-5533

CIRCLE NO. 118 ON FREE INFORMATION CARD
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BYTE Mk

Quatty. silkscreened T in your
choice ¢t color and size
modes [iBlue TJRed [ Black
f1sm MED LG IXLG

Send $10 (includes postage & han
ding) per shwt to ZERO ONE 8306
Wilshute Blva  Suite 141. Beverly Hills
CA 90211 CAResdents ang saestas

Please allow 4-6 wks for delivery

SOFTWEAR FOR

THE FRIENDLY USE

Eprom Eraser & Progran o
At Unbeatable Prices

LABA EPROM ERASER Erases up to 9 chips in 15 minutes. This unit
$44.90

utilizes a high intensity shortwave (263,7am) itr:

violet tube for the erasing process. A conductive
foam pad Dlaced inside the chip drawer prevents
electrostatic, as well a5 physica damage 10 the

chips

LABT EPROM ERASER Same as above plus &n electronic timer with LED
$59.50

time interval indicator

MP32KB PROGRAMMER  The MP32KB s a self-contained stand alone unit

$169.00  which requires no additional system or software

- for operatian. Specially designed for smple and
easy operation, it can program most single 5V
EPROMs 2716, 2732, 2732A, 2532, and more. A
single press key allows the users to PROGRAM,
VERIFY, LOAD, READ, and KEY in with binary
keypad. A parrailel 1/0 port aflows users to connect
MP32K8 1o any computers for data transter.

MP.100 PROG RAMME R A stand-alane unit. this advance programmer has
$389.50

64K Internal buffer and on boarG expandability to
128K. It can program most EPROMs available
today from 16K to 512K at any Vpp. The
hexadecimal keypad and display with color coded.
panel are designed o minimize cperational efrors.
. With builtin paraflel 1/0 and Remate ports, the,
MP-100 can be easlly connected o any computers|
. tor data transters or to any host coMputers as &)
remote programmer loptional RS232). A large
conductive foam padded comparsment storss mare|
than 10 PROMs or Jumper modu‘es.

PA12Z AC ADAPTER wall plug power adapter tor MP32KB and MP.100]
$4.75

PROM Pragrammers

Mail orders: Please add $3.00 handling NJ residents: Pleass acid 6% sales tax

ANGO @2\ GioShss =_—
s

l Box 112, Harrion, NJ 07029 I =™
212 - 685-6336

MULTIPLEXED
DIGITAL

VOLTMETER
Only $79

FEATURES

e 16 Channel A/D converter (0-5V range)
e High accuracy (1/2% of full scaie)

e Simple to use (one BASIC statement)

¢ Plugs into either VIC-20 or C-64

Great for englneering experiments, Science

Fair projects, household monitoring of tem-
peratures, solar intensity, position sensing, etc.

Get professional results, inexpensively!
It's a sate learning tool for the student

Send check or money order or request our
free brochure.

DRIVER ELECTRONICS
797 Overhill Drive Dept. S
Hayward, CA 94544

California residenls add 6% sales tax

CIRCLE NO. 119 ON FREE INFORMATION CARD
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MAXIMUM

Maximum income from your computer -
$300, $1000, SSOOOger month!! SEND OR
CALL FOR DETAIL

MAXIMUM PROTECTION

9000 AMPS Surge Protection with 3
banks of 2 individually EMI/RFI filtered
sockets - 15 amp circuit breaker - on/off
switch with indicator #DE310 . . . $39.95

Same as above, but only 1 fiiter
#DE306 . . $29.95

MAXIMUM SAVINGS -BUILD YOUR OWN

68000 BOARD SET (512 KB, MMU) $78.00
Z80 BOARD SET (DISCI/F)... $78.00
PARRALLEL SWITCHER 24 LINES
SWITCHED

3 POSITION

FREE CATALOG
DIGATEK CORPORATION
SUITE7
2723 WEST BUTLER DR.

PHOENIX, AZ 85021
602-995-8371

ELECTRONIC
COMPONENTS

MOUSER
ELECTRONICS

aL W0 max

—
(160 PAGE )=
= Cariogs Malled

Outslde USA
Send 32.00

MANUFACTURERS OF QUALITY
ELECTRONIC COMPONENTS

OVER 15.000 DIFFERENT ITEMS IN STOCK!

MOUSER ELECTRONICS
11433 WOODSIDE AVE. SANTEE. CA 92071
PHONE® (619) 4492222 TWX 910 - 331-1175

A great new book
by Glossbrenner!

HOW TO GET
FREE SOFTWARE

Just $14.95, we pay postage if you
state where you saw this ad.

d* h ok * ok k Kk K

SAMPLE PUBLIC DOMAIN DISK $8.
Has 8 plus nice programs in.either
CP/M or MS-DOS. (Please state
computer format and type of system,
not Atari, Commodore, Northstar or
Victor.)

Sheepshead Software™
P.O. Box 486
Boonville, CA 95415
(707) 463-1833

CIRCLE NO. 120 ON FREE INFORMATION CARD
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uters MARKETPLACE

CLASSIFIED RATES: Per Word, 15 Word Minimum. COMMERCIAL: $5.00. PERSONAL: $3.00, EXPAND-AD®: $7.50. Ads set in all bold type @ 20% premium. Ads
set with background screen @ 25% premium. DISPLAY: 1" x 2¥", $605.00. 2" x 2%", $1,165.00 3" x 21", $1,675.00. GENERAL INFORMATION: Frequency rates
and prepayment discounts available. Payment must accompany order except credit card—Am. Ex., Diners, MC, VISA (include exp. date)—or accredited ad agency
insertions. Copy subject to publisher’s approval; must be typewritten or printed. First word set in caps. Advertisers using P.O. Boxes MUST supply permanent
address and telephone number. Orders not acknowledged. They will appear in next available issue after receipt. Closing date: 1st of the 2nd month preceding cover
date (e.g., Mar. issue closes Jan. 1). Send order & remittance to: Classified Advertising, COMPUTERS & ELECTRONICS Magazine, 1 Park Avenue, New York, NY
10C16. To Charge your ad to a major credit card, call Lois Price at (212) 503-5115. For Customer Service, call (212) 503-4506.

FOR SALE

GOVERNMENT and industrial surplus receivers, trans-
mitters, snooperscopes, electronic parts, Picture Cata-
log 25 cents. Meshna, Nahant, Mass. 01908.

ELECTRONIC CATALOG. Over 4,500 items. Parts, & com-
ponents. Everything needed by the hobbyist or techni-
cian. $2.00 postage & handling (United States Only),
refundable with first $15.00 order. T & M Electronics, 472
East Main St., Patchogue, NY 11772, (516) 289-2520.

POLICE'CODE UNSCRAMBLERS, lets you hear the coded
messages of Police, Fire and Medical channels; plus other
scanner accessories, satistaction guaranteed. DNE Inc.,
Rt. 7, Box 257-A, Hot Springs, AR 71901. (501) 623-6027.

PRINTED CIRCUIT BOARDS, your artwork. Quick deliv-
ery. Reasonable. Atlas Circuits, Box 892, Lincolnton, NC
28092.(704) 735-3943.

FREE CATALOG of special tunction IC's and quality com-
ponents. Goldsmith Scientific, 720 E. industrial Park Dr.
Manchester, NH 03103,

CABLE TV products. Jerrold, Hamlin and Oak, send $3.00
to: ADDITIONAL OUTLET CORP,, 1041 W. Commercial, Ft.
Lauderdale, FL 333089.

CABLE TELEVISION FACTS AND SECRETS. Now you can
getthe informative publication that CATV companies have
been unsuccessfully tyring to get banned for 15 years.
Movie Channel. HBO and Showtime converters, etc. Send
$8.75 to: CABFAX, P.O. Box 091196, Bexiey, Ohio 43209.

Computer/Satellite modulators, CCTV cameras, moni-
tors, MATV, Kits. Free video catalog. Phone (402) 987-
3771. Dealership available. ATV Research, 13-CE Broad-
way, Dakota City, NE 68731.

UNIQUE BOOKLET “How neurocell (body) converts sig-
nals/puises-circuit & computer simulation.” Check/money
order $7.95: Tronlert Inc, Box 355, Montreal-North, Can-
adaH1H-5L4.

FREE FLYER! IC’s, resistors, capacitors, jacks, etc., plus
SSM music synthesizer/audio IC’s, power amp modules,
analog delay IC's, computer books, and more. Also plans
tor analog delay/chorus unit! PGS Electronics, Route 25,
Box 304 Terre Haute, IN 47802.

PRINTED CIRCUIT BOARDS. Double sided with plated
through holes or single sided. No set up charge. Caudill
Inc., 205 East Westwood Ave., Highpoint, NC 27262.,
(919) 884-0229.

LOWEST POSSIBLE PRICES ANYWHERE! Computers
Hardware—Software—Printeis. Audio, Video. Car Stereo.
ELECTRIFIED DISCOUNTERS, 996 Orange Ave., West
Haven, CT 06516. MC/VISA. (203)937-0106.

CABLE TV EQUIPMENT, Tuneable Notch fiiters for “Beep-
ing” Channels. information $1.00. D.K. VIDEO, Box 63/6025
CE, Margate, Florida 33063 (305) 752-9202.

MICROWAVE ANTENNAS COMPLETE WITH WAR-
RANTY from the original manufacturer. Three styles
Daisey, Parobolic, and Yaggi. We also repair all down con-
verters and power supplies. S.A.P. 3531 W. Glendale Ave.,
Phoenix, Arizona 85021. (602) 973-9117.

CABLE T.V. EQUIPMENT, JERROLD HAMLIN, OAK, all
types. We also have Jerrold SB-3 in kit form. All parts and
instructions included. Dealer inquiries invited. S.A.P. 3531
W. Glendale Ave., Phoenix, Arizona 85021. (602) 973-9117.

CABLE CONVERTERS, MICROWAVE T.V. antennas, all
types of cable T.v. accessories and kits. HMR SALES, 221
East Camelback #1, Phoenix, AZ 85012. (602) 993-0398.

FREE CATALOG. 99¢ KITS. Audio, video, TV computer
parts. Allkit, 434 West 4th St., West Islip NY 11795.

MICROWAVE ANTENNA SYSTEMS

Freq 2 110 2.6 GHz » 34 db Gain+
COMPLETE SYSTEMS (as pictured)
$99.95

8995

Commercial 40" Rod Style
Parabolic 20" Dish Style

LIFETIME WARRANTY
PARTS AND LABOR

CALL DR WRITE FOR KITS » PARTS
© INDIVIDUAL COMPONENTS

We Repair All Types Down
Converters & Power Supplies

Phillips-Tech &P
Electronics —

P.0. Box 34772

Phoenix. A2 85067
(602) 967-6972
Special Quantity Pricing » Deaters Wanted

RADAR JAMMER!

= Causes speed radar guns to read out either: —a per-
centage of your true speed, or whatever speed you dial in
a Activated by your Escort and most other detectors

a Especially effective against instant-on radar

= Operates on both X and K bands (not FCC approved)

a MONEY-BACK GUARANTEE, f not satisfied.
WARNING: The device described in this literature is not
legal for use against police radar.

Complete literature & plans package, send $14.95to:

Philips Instrument Design Co. Inc.
9513 S.W. Barbur Bivd. #109 C Portiand, OR 97219

VISA and M/C order line: (503) 626-6764

COMPUTER SOFTWARE

HORSE & DOG HANDICAP#INGPROGRAMS FORMOST
PERSONAL COMPUTERS. Free catalog: Gambler's Edge
Computing, Dept. B6, 250 Richards Rd., Sulté 254, Kan-
sas City, MO 64116.

COMMODORE 64/VIC 20 Games/educational software.
Over 400 titles! Write for FREE catalog! American Periph-
erals, 12 Bangor St., Lindenhurst, NY 11757,

COMMODORE--64 sophisticated and flexible hires
graphics editor. Diskette $29.95. (MA add 5% tax). Aries
Sottware, Box 3006, Andover, MA 01810.

T1-994A SOFTWARE/HARDWARE bargains. Hard to find
items. Huge selection. Fast service. Free catalog. DE, Box
690, Hicksville, NY 11801.

PROGRAM PACKAGING AND SUPPLIES. Binders, Slip-
cases, Game Portfolios, Disk, Etc. FREE CATALOG. An-
thro Systems, 376 East St. Charles Rd., Deépt. CE, Lombard,
IL 60148, (312) 629-5160.

FREE CATALOG super low prices on hardware & soft-
ware. Save on printers, modems, & monitors. Hundreds
of programs for IBM, Commodore, and Apple. Save 40%
dr more on business, recreation, and home. Maranatha
Computing, P.0. Box 270, Englewood, CO 80151. (303)
789-4952.

FREE Commodore-64/T199-4A/TRS80-CoCo/TRS80-

MC10/TRS80-100/VIC-20/Timex programs! Send stamps!
EZRAEZRA, Box 5222-CMR, San Diego, 92105.

TI-99/4A Softwares for personal, home entertainment, and
business applications. Write for free catalog to: Micro-Biz
Hawaii, Dept. P 98-1409D, Kaahumanu St., Aiea, Hawaii
96701.

SPEECH synthesizer. Timex: TS2068/1500/1000. ML-
program, multiple vocabularies, flexible memory require-
ments, very intelligible. Comes complete. Includes 273
words. Expandable. $16.95 p.p., TAD PAINTER, Box
166055, Irving, TX 75016.

IBM-PCjr owners, we have the affordable software you
want. Free catalog. Oowl Software, 1435 Burniey Square
Nok, Columbus, OH 43229,

SATELLITE TV RECEIVER BREAKTHROUGH! Build your
own system and save! Instruction manuals, schematics,
circuitboards! Send stamped envelops: XANDI, Box 25647,
Dept. 22G, Tempe, AX 85282.

WHOLESALE PANASONIC SONY MARANTZ VCR TELE-
VISION MATV/CATV ACCESSORIES (718) 897-0509. D &
WP, 68-12 110 St., Flushing, NY 11375.

HARDWARE/POWER PROTECTION

Spike and Surge protector with reverse polarity and round
fault detection. Six plug. $29.95 guarantesd. GEDJ Tech-
nical, PO Box 6383, Hollywood, Florida 33021.

COMPUTER PUBLICATIONS

COMPUTER EQUIPMENT/PARTS

SAVE 90% Build Your Own Minicomputer. Free Details. Di-
gatek, 2723 West Butler Dr., Suite 20C, Phoenix, AZ 85021.

AMBER REPLACEMENT CRT's (picture tubes) for IBM PC,
Radio Shack, TeleVideo, DEC, Kaypro and many more
monitors. Made with European Amber phosphor, high-lead
glass, anti-glare tech, high-res gun, stc. Finest quality.
Replace your CRT (a 20 minute job) and eliminate eye fa-
tigue, improve appearance. Free literature. ALSO, anti-ra-
diation, anti-glare terminal shields. Langley-St. Clair
instrumentation Systems, 132 W. 24th St., NY, NY 10011.
(800) 221-7070.

FREE 64 PAGE COMPUTER CATALOG crammed full of
ds of the best buys and lowest prices around! A.P.

CABLE TV CONVERTERS. Police Radar Detectors and
Scanners. Send $1.00 for catalog. Great Lakes Com-
munications Inc., 0-2026, Chicago Drive, Jenison, MI
49428.

COMPUTER PRODUCTS, Dept. CC, 214A East Main,
Patchogue, NY 11772. (516) 698-8636.

FULLY ENCODED ASCIl KEYBOARDS, new, multifea-
tured, $35. Apple, Xerox, Bigboard builders send stamp/
flyer. Electrovaiue, Box 376-PK, Morris Plains, NJ 07950,

CABLE TV CONVERTERS: Jerrold, Harmiin, SB-3, Mini-
code, Zenith, UHF converters. Send SASE, 54¢ postage or
call for info. (312) 637-4408. Higgons Electronics, 6014 W.
Nelson, Chicago, IL 60634.

USED COMPUTER terminals, printers, cables, surplus
electronic parts. Spectals 8 CRT-as is-$10.00. Catalog
$1.00. Rondure Company, "The Computer Room" CE, PO
Box 35566, Dallas, TX 75235. (214) 630-4621.

“DISK DRIVE MANUAL"—Drive Alignments, Pre-
ventive Maintenance, Diagnostics, Troubleshooting,
Repairs—Without Special, Expensive Software,
Equipment. Comprehensive. $19.90. Brochure $1.
Consumertonics Co., 2011 Crescent, Alamogordo, NM
88310.

COMPUTER BOOKS. Many below list prices! Free price
list. B. Kolano, 4210 North Lilly, Brookfield, Wi 53005.

EPSON MX/FX/RX (GRAFTRAX+) PRINTER CONTROL
CODES. Unique presentation simplifies use, Increases
productivity. Complete, accurate. Includes supporting
material. Send $11.50: William Herron, 4460 Delmar, San
Diego, CA 92107.

COMPUTER REPAIRS

DISK DRIVES ALIGNED AND REPAIRED. 5%-5S-$50, 5%-
DS & 8°-S5-$80, 8"-DS-$80; includes $20 in parts. Mo&t
home and personal computers repaired. Dealers/users
invited, MICROAIDE INC. (201) 283-1910.

DISK DRIVES ALIGNED AND REPAIRED. $40 plus parts.
(Most PC's repaired) MicroScot. Call eves. (316) 624-5636.
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COMMODORE 64

VOICE SYNTHESIZER FOR COMMODORE 64. Unlimited
vocablulary, easy to use, completely assembled. FREE
INFORMATION FFSA, 3812 North, Northwood Peoria, IL
61614.

AUTOMATIC TELEPHONE DIALER INTERFACE can make
you rich. FREE revealing details. Microtronics Money
Making Systems, 355 California Drive, #A4, Burlingame
CA 94010.

COMMODORE LOGIC ANALYZER. inexpensive, easy to
build, Hardware plans and software, $9.95. Pigtronix, 12
North East Avenue, Baltimore, MD 21224,

COMMODORE 64 SOFTWARE. Free price list. WMJ Data

Systems, Dept. CEC64, 4 Butterfly Drive, Hauppauge.
NY 11788.

INSTRUCTION

UNIVERSITY DEGREES BY SPECIAL EVALUATION of
existing credits and Job Experience. Fast, inexpen-
sive. Call (614) 863-1791. Or write: EVALUATION, Box
13151-A3, Columbus, Ohio 43213.

REPAIR ELECTRONIC ORGANS—Revised home study
course covers all current makes and models. Free book-
let. Niles Bryant School, P.O. Box 20153, Sacramento, CA
95820.

LEARN WHILE ASLEEP! HYPNOTIZE! Astonishing de-
tails, strange catalog free! Autosuggestion, Box 24-ZD,
Olympia,; Washington 98507.

EARN $800+WEEK! Get your “F.C.C. Commercial Radi-
otelephone License” at home. ‘Free” details. COMMAND,
D-100, Box 2223, San Francisco 94126.

TIMEX/SINCLAIR

TIMEX/SINCLAIR QUALITY SOFTWARE. Free price list.
WMJ Data Systems, 4 Butterfly Dr., Hauppauge, N¥
11788.

TS2068 FLOPPY DISK INTERFACE and CPM...Here atlasi
Aerco, Box 18093, Austin, TX78760, {512) 451-5874.

CABLE T.V.

UNIVERSITY DEGREES! Economical home study for
Bachelor’'s, Master's, Doctorate. Prestigious faculty
counsels for independent study and life experience cred-
its. Free information—Richard Crews, M.D. (Harvard),
President, Columbia Pacific University, 1415 Third St., Dept.
2D53, San Rafael, CA 94901; Toll Free (800) 227-1617; Ext.
480; California: (800) 772-3545, Ext. 480.

COLLEGE DEGREES without classes. Professional
counseling plus application(s) assistance. Counseling, Box
60185, Washington, D.C. 20039. (201) 723-1715.

FOR INVENTORS

CABLE TV SECRETS, the Informative Publicafion the
Cable Companies Tried to Ban. HBO, Movie Channel,
Showtime converters, etc.—$8.95. CABLE FACTS, Box
711-PE, Pataskala, Ohio 43062.

CABLE TV CONVERTERS and modulators. Commer-
cial types. BEST PRICES. Catalog $2.00. Profes-
sional Video Inc., 4670 Hollywood Blvd., Hollywood,
CA 90027.

PLANS ANDKITS

Communicate for miies with other computers with no li-
cense radio link. Study package with full details, sources.
$8.00 refundable. Broadcast Technical Services, 11 Wal-
nut St., Marshfield, MA 02050.

PROJECTION TV ... CONVERT your TV to project 7 foct
picture ... Results comparable to $2,500 projectors ... Ta-
tal Cost less than $30.00... PLANS AND 8" LENS $19.95
lllustrated information FREE. Macrocoma-CG Washing-
ton Crossing, Pennsylvania 18977. Creditcard orders 24
Hours. (215) 736-3979.

MODULAR 1/O PORT KITS ... Parallel 8-Bit Input and Ou:-
put for Models ($35), lIl/4 ($55), and CoCo ($50) (requires
5V supply). Send check or money order to: D&A RE-
SEARCH, 400 Wilson Avenue, Satellite Beach, FL 32937,
(305) 777-1728.

WANTED

GOLD, electronic, circuit board scrap, sliver, platinum,
tantatum, mercury. Ores, métals assayed. Samples evai-
uated. Wholesale Terminal, toll free 1-800-932-1010, (617}
326-3442in Mass.

TUBES

TUBES: “Oldies”, Latest. Supplies, components, sche-
matics. Catalog Free (stamp appreciated). Steinmetz, 7519-
PE Maplewood, Hammond, Ind. 46324.

PERSONALS

MAKE FRIENDS WORLDWIDE through international co"-
respondence, illustrated brochure free. Hermes-Verlag,
Box 110660/2, D-10_QO Berlin 11, W. Germany.

ORIENTAL SINGLES seeking cultural exchange, friend-
ship, sharing, marriage. WRITE: CHERRY BLOSSOM?3,
Box 1021P, Honokaa, Hawaii 96727.

CORRESPONDENCE TO AS!A FOR LASTI‘NG, RELA-
TIONSHIP. Free information. AAWS-CE, Box 2777, Orcutt,
CA 93455-0777.

ORIENTAL BEAUTY SEEKS ROMANCE! Warm, loving,
sincere, Ionely. Thousands residing USA, worldwide. all
ages. FREE PHOTO ALBUM! Pacitic, Suite 18D, 8033
Sunset. Hollywood, CA 90046.

INVENTORS! [|DEAS HAVE VALUE!

Ever think of an idea, forget it and see it later on the
market? Many people don't forget, act quickly and
are rewarded by American Industry. Write down
your idea! We offer free disclosure registration and
initial consultation regarding your idea's potential
value. Call or write without delay for your free infor-
mation package.

AMERICAN INVENTORS CORPORATION
82 Broad St., Dept. CE
Westfield, MA 01086
413-568-3753

A Fee Based Marketing Company
Oftices Coast to Coast

ERASE DEBTS with little-known law—create wealth!! De-
tails FREE—Wealth Kit, No. EES3, Billings, NY 12510.

EARN EXTRA INCOME with your microcomputer. Super
opportunities! Free details. Scitec, Box 02038, Colum-
bus, OH 43202.

MAKE EXTRA MONEY using your home microcomputer.
FREE DETAILS. Send SASE to: information, Box 25545~
B, Honolulu, HI 96825.

WORD PROCESSOR PROFITS. Earn up to $80,000 an-
nually athome or office. 224 pages. $16.00. Fires Inc.; 8430
Buckingham Dr., El Cerrito, CA 94530.

NET thousand+ Monthly with Home Computer Part Time.
Complete Business Plan $10.00. Unlimited Possibilities.
Glenn Koellisch, P.O. Box 9017, Canton, OH 44711.

EASY INCOME - Computer mailorder. Full/Part-Time. De-
taits $10.00. C.C. Products, 10636 Main St. Suite 471,
Bellevue, WA 98004.

$$$ COMPUTERS $$$ “If You Can't Make Money With
Computers, You Just Haven't Tried.” Just off the press, this
book anaiyzes hundreds of business opportunities in the
computer industry. Many can be started without experi-
ence. 255 pages. $14.95, or send for circular. RYDER
PUBLISHING CO., Box 344-A, Brooklyn, NY 11234. (Re-
turn book within 10 days for refund. Satjsfaction
guaranteed.)

$2,000 AND MORE POSSIBLE in your mailbox every day
mailing envelopes. No personal contact. Complete de-
tails $2.00. Newsletter-221, 6545 Addison, Unit H, Chi-
cago 60634.

PROJECTION TV MAKE-$$$'s assembling Projectors
Easy... Results comparable to $2,500 projectors. Your to-
tal cost less than $20.00. PLANS, 8" LENS & Dealers in-
formation $17.50 ... lllustrated information FREE
Macrocoma-CGX, Washington crossing, Pennsylvania
18977. Creditcard orders 24 Hours {215) 736-2880.

$360.00 WEEKLY/UP, MAILING CIRCULARS! No quotas.
Sincerely interested, rush stamped envelope: National
Division, Box 15877-E3, San Diego, CA 92115.

DO-IT-YOURSELF

TELEPHONE SYSTEMS at wholesale prices. Catalog
$3.00, refunded with order. DTC, P.O. Box 15046, Day-
tona, FL 32015.

INVENTIONS, IDEAS, NEW PRODUCTS WANTED! Indus-
try presentation/national exposition. Calt TOLL. FREE
1-800-528-6050, extension 831.

PATENT PROTECTION. Searches, Applications, Licen-
sing. Free Advice. Silicon Valley Patents, 3732 Oakes.
Hayward; CA 94542.(415) 886-4440.

BUSINESS OPPORTUNITIES

MECHANICALLY INCLINED individuals deslring owner-
shlp of Small Electronics Manufacturing Business—with-
out investment. Write: BUSINESSES, 92-K3 Brighton 11th,
Brooklyn, New York 11235.

BORROW $300.-$30,000 INTEREST FREE! Keep indefi-
nitely! Free Details. Write: American, 1601 Main, Plain-
fieid, Indiana 46168.

BUMPER STICKER PRINTING DEVICE. Cheap, simple,
portable. Free details. Bumper, POB 22791 (PE), Tampa,
FL 33622.

FREE BROCHURE. Repair air conditioning, refrigeration.
Tools, supplies, full instructions, Doolco Inc. 2016 Can-
ton, Dallas, Texas 75201.

BORROW $400.-$40,000 overnight on your signaturet All
eligible. Repay anytime. Free details! Infohouse-CE, 808
Post, San Francisco, CA 94109.

MULTI-CHANNEL microwave antennas. Highest qual-
ity, low prices, dealers weicome. D.T. compact $38.00;
PT-1 $48.00; SR-1 $65.00; D.T. Grid $69.00; PTS-33
$75.00. All units comptete! Daisy Tenna, Box 42010,
Phoenix 85080. 1(800) 874-9033.

MAIL ORDER OPPORTUNITY! Start profitable home
business without experience or capital. Information free.
Mail Order Associates, Inc., Dept. 621, Montvale, NJ 07645.

$3,000. a month spare time income with your computer!
Free details. DIGATEK CORPORATION. 2723 West Butier
Drive, Suite 20B, Phoenix, AZ 85021.

$100,000 YEARLY!!! Assemble “PROFESSIONAL" GIANT
SCREEN PROJECTION TV's—“Don’t be fooled by imita-
tions!” ... “Buitd the best with lenses and screens utilized
By Sony, Zenith, Sylvania, and Magnavox!” ... Simple con-
struction! ... illustrated information and complete parts
catalog 2.00... Money back guarantee! ... POLIVISION, 187-
Y Cypress St., Throop, Pa 18512.

REAL ESTATE

500 OFFICES ... 45 STATES! 30,000 listing on computer,
16,000 under $50,000! Free printouts and regional cata-
logs! UNITED FARM AGENCY, 612-EP West 47th, Kansas
City, MO 64112. Ph: 1-800-821-2599, in MO 1-800-892-
5785.

VAIL, COLORADO: Golf course home. Appraised $475,000.
Take partial trade for diesel boat. 42’ min. Schrader's, 800
Garfield, Ft. Collins, CO 80524. (303) 482-4735.

MAILING LIST

FREE MAILING LIST analysis. Details. GOC-11N, Box 1107,
Stuart, FL 33494. (305) 334-5205.

INSURANCE

SAFEWARE. if your computer is important to you, insure
it! SAFEWARE provides full replacement of hardware,
media and purchased software. As little as $35.00 a year
for comprehensive coverage including fire, theft, power
surges, earthquake, water damage, auto accident. Call 8
to 8 Mon. through Sat. SAFEWARE, The Insurance Agency,
Inc., 2929 North High Street, Columbus, OH 43202, (800)
848-3469 (nat). (614) 262-0559. (OH).

GOVT’D SURPLUS

IS IT TRUE YOU CAN BUY JEEPS FOR $44 THROUGH THE
U.S. GOVERNMENT? Get the facts today! Call (312) 742-
1142 Ext. 4649.

BOOKS & MAGAZINES

SATELLITE TV VIEWERS
Get the most complete weekly listings
Send $1 for sampie copy. "

“P.O. Box 308Z, Fortuna, CA 95540"
800-358-9997 (U.S.) » 800-556-8787 (Calif.)
707-725-2476 (all others)
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PUBLISHERS' OVERSTOCKS, BARGAIN BOOKS 2,000
titles, all subjects! Free catalog: Hamitton, Box 15-D, Falls

Village, CT 06031.

EMPLOYMENT OPPORTUNITIES

ELECTRONICS/AVIONICS EMPLOYMENT OPPORTU-
NITIES. Details FREE. Aviation Employment Information

Service, Box 240E, Northport, New York 11768.

TECHNICIANS. Journeymen to $40,000+. Apprentices to
$32,000+. Jobs Across US. Learn where! O&M Research,

Dept. P, Box 879, Shingle Springs, CA 95682.

MISCELLANEOUS

|
CONTROL YOUR WORLD with your computer! Control up
to 48 devices easily. Complete plans, schematics, pro-
grams $9.95. B&W Electronics, 3621 Lowden, Kalama-

z00, M1 49008.

THE $3.95 PERIPHERAL

THAT CAN SAVE YOU
HUNDREDS OF DOLLARS

Before you shop, consult the CREATIVE
COMPUTING 1985 BUYER'S GUIDE TO
PERSONAL COMPUTERS & PERIPHERALS —
the complete hardwore sourcebook with in-
depth product listings, comparative charts ond
evaluations of hundreds of new microcom-
puters and peripherals. it will connect you to
the best volues in new computer equipment.

Available at your local newsstand

and computer store.

Now you can organize your copies of
Computers& Electronics

Now your magazines can be a handsome
addition to your decor, well organized, and easy
to find, thanks to these durable library-quality
cases or binders. They're made of luxury-look
leatherette over high-quality binders board. And
both styles are custom-designed for this or any
magazine you save, with size, color, and imprint
selected by the publisher. FREE transfer foil
included for marking dates and volumes.
Magazine binders hold your
issues on individual snap-in rods,
combining them into one volume.
$7.95 each; 3 for $22 50; 6 for $42.95.
Mixed titles OK for quantity prices.
Open-back cases store your
issues for individual reference.
$6.95 each; 3 for $19.75;
6 for $37.50. Mixed
titles OK for
quantity prices.

P ik, -
i Computers & Electronics
1 PO. Box 5120, Philadelphia. PA 19141
: Please send: []Cases []Binders Quantity
1 Computers & Electronics: e
i {Other titles):
g [JENCLOSEDISS________*Add $1.00 per order
g forpost. & handling. Outside USA add $2.50 per unit
i ordered. Send U.S. funds only. CHARGE ORDERS
i accepted for American Express, VISA, or MC. PHONE
i TOLL FREE 800-526-0790. NJ only

20] 540-0445. BY MAIL include credit card name,
I # and exp date. MINIMGM CHARGE ORDER $10.
: Print Name
1 Address
: City/State/Zip_—
I ‘PAresidents add 6% sales tax.

~Shelf Conscious?

Y rrrrrrrrrrrre |

e T L Y

104

Forth and Al

(Continued from page 95)

those tools are handy for writing search
routines. Thus, Forth is useful for imple-
menting inference engines. And, since
it’s useful for writing new languages and
for writing inference engines, Forth
seems a good candidate for Al work.

Forth, LISP, and Al

That 1s not to say that Forth is out-
standing for Al work; it is not. Extensi-
ble languages, like LISP and Forth, sim-
ply offer you the option of adding
whatever it 1s you need if it’s not already
available in that language. Since LISP is
the language of choice in academic Al
projects, a discussion of Forth for Al
doesn’t seem credible without reference
to it. So let’s use LISP as a reference for
the final points I think should be made.
Where do LISP and Forth get their abili-
ties to support Al programming?

Artificial intelligence requires the fol-
lowing program features: user interface,
pattern recognition, and the ability to
compile user expert programs in whatev-
er new language is needed. The last point
is crucial; without it, you obviously
don't have much of an expert system.

LISP and Forth are both very power-
ful environments for creating knowledge
representation languages. They are also
very powerful environments for creating
inference engines.

LISP was designed for just such an ac-
tivity as Al programming, while Forth
was originally created for linear pro-
gramming projects. Therefore to get all
the subtle features one assumes when us-
ing a good LISP system, you must add
them to a standard Forth system.
There’s a side benefit here: If you don’t
happen to need a particular feature, you
will not have to add it to your Forth sys-
tem, which will leave you more room for
your knowledge base and inference en-
gine. Another benefit: If you do add it,
you surely will know how it works.

Forth, as an Al language, does lack
features which LISP offers and which
you must add to your Forth system. One
is a memory structure. LISP gives you
lists that are incredibly convenient
places to stick bits and pieces of knowl-
edge you are performing inferences on.
LISP also gives you tools with which to
manipulate these lists—routines such as
APPEND, DELETE, and MAKELIST—plus
a host of useful, if obscure, routines to
travel along lists of data looking for
things. Forth, on the other hand, gives
you no such tools; if you want them, you
have to add them. But, because you can,
and because I have, I think Forth is a
pretty good artificial intelligence
language. o
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Forth is a language of tools. Some of
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International Connections 1

i

With the industry’s most popular data communications program, the world
is at your command.

Animport/exoort office ir New Jersey can instantly check the London
market for current dollar exchange rates ... send Hong Kong an uodated
production schedule ... prnt-out the week’s sales results from the Dallas
branch.

There's virtualy no limit to fow far you zan reach with your microcom-
puter, ordinary telephone lires, and CRCSSTALK.

Even if your own business and personal needs are closer to home, you'll
appreciate CROSSTALK's ccmpatibili-y with a wide user base ... smart
terminal characteristics .. to-al modem control ... and the ability to capture
data at a high speed for later off-line ad ting. CROSSTALK has extras you may’
not find in other programs. C:ata capéure to memory buffer (and orHine display).
Protocol error-checking file transfer. Modem/telephone hangup, and display of elapsed
time of call. Command file power and flexibility. Remote takeover and operation. And
much more,

There is a CROSSTALK version for amcst every
CP/M, CP/M-86, or IBM DOS based microcomputer

system. See your dedler, or write for a brochure. - I\ ‘ ' - \ l I \ L .‘

®

MICROSTUF 1000 Holcomb Woods Parkway / Roswell, Georgia 30076

CROSSTALK is o tfrademark of Microstuf, Inc., CP/M and CP/1-86 are trademarks of Digital Research, Inc., IBM is a frademark of internationcl Business Machines, Inc.

Circle No. 4 on Free Information Card
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TheTI855i1s
the only printer
with letter quality,
draft speed,
raphics,
plug-in font
modules...
all for under

$1000. (suggested retall price)

Finally, the printer for all PC needs.
| !

The TI 855 printer. The .¢!\.',|
printer for all major PC’s. . TEXAS .
See for yourself today. J =

Call 1-800-527-3500 | Ny INSTRUMENTS

for the dealer
nearest you.
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Creating useful products
and services for you.
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