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Double Sided * Double Density

48 TP1* Soft Sectored

10 ¢ 5% inch diskettes

CERTIFIED ERROR FREE




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

M [(odak
Diskettes

© Eastman Kodak Company, 1984 L8 ———

withstand 4% million passes before significant
wear Occurs.

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

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

—  KODAK. =
The name says it all.



GO FOR THE BEST,
REGARDLESS OF COST
EVEN IF IT'S CHEAPER.

THE LEADING EDGE"™

THE IBM®

_Clock/Cnlendi Standard

PERSONAL COMPUTER PERSONAL COMPUTER
Display Hi-res monochrome display Monochrome display—$275
standard Monochrome controller—$250.
_Memory 256K Standard 256K Standard ol
Speed N 7.16 MHz and 4.77 MHz Standard 4.77 MHz Only
Expandability Expandable to 640K Expandable to 640K
1St No additional boards Must add two boards_ ol
Disk Drives 2-360KB Drives Standard One Drive Standard
Additionat Drive—$425. |
Battery Backed

Not available from IBM

| Ports Bo_thﬁaralle] and Serial Standard

Serial—$100. |

Expcnsit;ﬂols 7 slots Standard of which 4 remain
open after expansion to 640K

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

Warranty One Full Year parts and labor
e P

90 Days parts and labor

Support Lifetime no charge toll-free hotline
Standard. The best in the industry

None on hardware Software |
optional at $40 per call.

 Service Nationwide Service Centers Nationwide Service Centers
Price $1,995 Complete $3.110 (Configured as basic

s - _ _ LeadingEdgePC) |

*as of 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.

I1BM is a registered trademark of Internatlonal Business Machines Corporation.
Circle No. 20 on Free Information Card
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SETH R. ALPERT

EDITORIAL

WHO N

7yt

ICROCOMPUTERS, as I am sure
M you are tired of being told,
continue to get more powerful

and to cost less per unit of capability.
About the most publicized recent great
leap forward in capacity was that pro-
vided by IBM's Personal Computer AT.
This machine runs around three times as
fast asits older brother, comes with up to
five times as much system memory, uses
floppies that store four times as much in-
formation, and can be equipped with up
to four times as much hard disk storage
in the basic chassis. The standard for
processing power in a business micro has
suddenly been changed again.

I happen to be one of those indivduals
who is always eagerly awaiting the next
quantum jump in power, be it from hard-
ware or software, so to me this introduc-
tion of the AT was nothing but good
news. My years in computing have con-
ditioned me to believe that, for micros
and mainframes alike, no matter how
much power is at your fingertips, it will
soon seem at best ordinary or, more like-
ly, insufficient. People, from end users to
computer professionals, just don't enjoy
waiting for a computer to do its thing.
Ultimately, anything less than instant
response time will seem to be too slow.

Processing power has become an im-
portant issue even for home computer

buyers. Industry reports indicate thal re-
cent sales of personal computers tolindi-
viduals reflect a shift from machines un-
der $500 to those $500 to $1000.

As it turns out, not everyone agrees
with me on this (and, of course many
other things as well). Shortly after the in-
troduction of the AT, I found myselfin a
conversation with another observer of
the personal computer scene who react-
ed by saying that it was indeed impres-
sive, but who really needs that kind of
power in a desktop computer? Clearly a
more sensible attitude than that found in
speed freaks like myself who can never
get enough. In fact, I am embarrassed to
admit that it was the first time I ever se-
riously considered the viewpoint my col-
league was espousing.

In truth, many people have such an
outlook. A good example can be found
among programmers who have the Spar-
tan view that it is somehow purer, per-
haps even more macho, to work on a
lean machine than a loaded one. They go
so far as to argue that those who write
for an 8-bit environment simply write
better, more efficient, more elegant code
than those who work in the 16-bit world,
precisely because of the resource and
memory constraints that they face. Per-
sonally, I think that is malarkey and sim-
ply misses the point. I would rather have

a programmer developing software for
me free to worry about its features and
user interface than about cramming ev-
ery ounce into 64K of RAM.

Wasteful? Perhaps, but machines like
the AT will get today’s jobs done faster
and pave the way for the more capable
software of tomorrow. How could any-
one not want that? Paraphrasing one of
the laws of thermodynamics, software
expands to fill the hardware available.
While part of that expansion may result
from less efficient programming meth-
odology, I am convinced that market-
place forces will see to it that the major-
ity is due to expanding capabilities.

Are machines with the power of the
AT unnecessary for most of today's mi-
cro users? Trying to be realistic (and I
admit that is sometimes difficult),
think it is fair to say that today’s person-
al computers pack adequate power for
today’s applications. For people whose
needs are satisfied now, there is little re-
alistic reason to move to more powerful
machines. But as software that takes ad-
vantage of more powerful hardware be-
comes available, those who wish to bene-
fit fully from personal computers will
want to upgrade. And those who wish to
remain competitive may have no choice.

One might well ask where all this will
end. When will personal computers (or
supercomputers for that matter) have
enough power so that there is no need to
go on developing more capable ma-
chines? My feeling is that that time is not
even in sight. Electronic computing, af-
ter all, is less than 40 years old; personal
computers have been around for a mere
ten years. A whole new world of applica-
tions, many of which have been pre-
viewed in the pages of this magazine, is
sitting on the horizon, waiting to soak up
personal computer resources as they be-
come available. Examples include image
processing, local large databases stored
on optical disks, and speech recognition
and synthesis. As the hardware becomes
sufficiently capable and affordable, such
applications will become commonplace.
And I am confident that a next genera-
tion of applications will be waiting in the
wings, hungry for more computer power
if only it were available.

Who needs all that power? All of us,
that’s who. o

PHOTO BY DONNA DAY
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Hayes sets the standard

for personal

computer

- communications.

martmodem 2400.

{gJHayes.

The new fast mover from
Hayes. The telecomputing
leader. When it comes to commu-
nications products for personal
computers, we're 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.

RIMODEM 2400~

With worldwide communications
in mind, Smartmodem 2400 was
desigried to meet CCITT interna-
tional standards. it provides a fast.
cost-effective way to transmit data
between approved countries.

New version of Hayes
Smartcom 1I® 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 I, 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 and our new
Smarzmodem 2400. Guaranteed to
get you rmoving fast!

Smartcom il is a regisiered trademark and Smaramodem 2400 and Smartmodem 1200 are trademark

* Trademarks of their respecti
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Hayes Microcomputer
Products, Inc., 5923 Peachtree
Industrial Blvd., Norcross, Georgia
30092. 404/441-1617.

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

Smartcom lI

* Hayes Verification and XMODEM
protocols ® Emulates DEC* VT52
and VTIO0/102 e Totally unat-
tended operation ® Voice/data
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Princeton Graphic SR-12 Monitor
Review Correction

The December 1984 issue of CoMm-
PUTERS & ELECTRONICS contained a re-
view of Princeton Graphic Systems’
high-resolution color SR-12 Monitor
and Scan Doubler. This monitor sup-
ports crisp displays of up to 690 X 480
pixels and 16 simultaneous colors. Our
review was regrettably misleading on a
number of points having to do with
hardware and software compatibility
and the additional equipment you will
need to be able to make use of the SR-12.
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We would like to clear up an impression
the review might have given, that it is
difficult to take advantage of the moni-
tor’s capabilities. g

The monitor itself is noninterlaced
and needs compatible video output. Two
approaches can be taken to obtain the re-
quired video output. First, PGS’s Scan
Doubler board can be added to a config-
uration including any IBM-compatible
color graphics card. The Quadcolor
boards mentioned in the review will
work, as will many other products. The
Quadcolor II board is good but not opti-
mal for such a configuration, as the re-
view stated. Using the Scan Doubler
with an IBM-compatible color card
maintains IBM software compatibility,
but requires an extra slot and limits soft-
ware addressability to the IBM standard
640 X 200 pixels.

A second approach would be to use a
high-performance graphics board such
as the Sigma Designs Color 400 or the
Tseng Labs Colorpak Plus. Because
such boards have built-in scan doubling
capability, they can be used with the
SR-12 without the PGS Scan Doubler.
In addition to saving a slot, such boards
also support addressability of 640 X
400, thus producing an even sharper dis-
play (which is particularly important for
text) than a Scan Doubler based
configuration.

We regret any confusion that our re-
view may have caused. —Ed.

The Bernoulli Box

I must take exception to a statement in
the article “3M Stretches the Capacity of
Floppy Disks™ in your August issue, in
which the author said that a compliant-
medium equivalent of the hard disk
didn’t exist until 3M’s development of
stretched-surface media. IOMEGA has
had such a disk drive on the market for
over two years. These drives, available in

both 5Y%," (5M bytes) and 8" (10M
bytes) versions employ the Bernoulli ef-
fect to stabilize the spinning disk with
respect to the head.

Every virtue of the stretched-surface
disk is possessed by the Bernoulli disk,
but the physical laws of moving air de-
scribed by Bernoulli are used to stabilize
the compliant medium rather than a
plastic frame. Thus high-density plug-in
cartridge disks are obtained without the
fragility and expense characteristic of
hard disk cartridges.

We are currently marketing a drive
subsystem for the IBM PC known as the
“Bernoulli Box,” which contains two
10M-byte replaceable cartridge drives in
a PC look-alike cabinet. The drives are
also used by other manufacturers who
offer IOMEGA-based drive systems for
minicomputers, dedicated word process-
ing systems, and S-100 and Apple
micros.

—GARY CROWELL
IOMEGA Corp.
Ogden, UT

Languages and Letters

The comments by Reid Neubert re-
garding the ease of reading various type
fonts in your Letters column of Novem-
ber were very interesting. He is certainly
correct about the recognition of words as
gestalts formed by the grouped letters.

I learned to read German in black let-
ter type and can read it about three times
as fast as when the German is printed in
roman. On the other hand, I read Swed-
ish much more rapidly in roman. I read
Yiddish also, but slowly because of the
lack of distinctiveness in the Hebrew
characters. Arabic scripts, especially
Pharsee, share this fault.

The problem is also noticeable in
modern Chinese and Japanese charac-
ters with uniform-width strokes. Char-
acters learned in the old-style square
method are very hard to recognize in the
new style. I suspect even those who are
native to the language have their prob-
lems too.

—BILLY R. POGUE
Thatcher, AZ

Errata

In the list of Manufacturers of *“Real
World Interfaces” in the Novermber is-
sue, the address for Lawson Labs should
by Columbia Falls, MT 59912. The tele-
phone number for Imaging Technology
should be 617-938-8444.

Computers & Electronics




... IN THE INFORMATION AGE
WITH THE DOW JONES
NEWS/RETRIEVAL® MEMBERSHIP KIT.
SAMPLE A CONTINUOUS STREAM
OF KNOWLEDGE AT A PRICE

YOU CAN AFFORD.

Now you and your whole family
can experience the information
age without getting in over your
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 at

home, get the scores, plan a trip,
review a movie, choose a stock,
or check world and business
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

@ 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 inexpenstve
electronic mail. . .Dow Jones News/
Retrieval ts informative, entertaining
and well worth the money."”

-Brad Baldwin, InfoWorld Magazine

® FREE subscription to
Dowline, the magazine of
Dow Jones News/Retrieval

® 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

D
S/R

s s ha 7 ¥ AN
Copyright © 1984 Dow Jones and Company, Inc.

All Rights Reserved. Dow Jones N etrieval®
is a registered trademark of Dow Jones and
pany, Inc.
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Train for the Fastest Growing Job Skill in America

Only |

VRI teaches you

to service and repair
all computers as you

As computers move into
offices and homes by the millions,
the demand for trained computer
service technicians surges forward.

The Department of Labor estimates

that computer service jobs will
actually double in the next ten
years—a faster growth than any
other occupation.

Total System Training

As an NRI student, you'll get
total hands-on training as you
actually build your own Sanyo
MBC-550-2 computer from the
keyboard up. Only a person who
knows all the underlying funda-
mentals can cope with all the
significant brands of computers.
And as an NRI graduate, you'll
possess the up-to-the-minute
combination of theory and practical
experience that will lead you to
success on the job.

You learn at your own con-
venience, in your own home, at
your own comfortable pace. With-
out classroom pressures, without
rigid night-school schedules,
without wasted time. Your own
personal NRI instructor and NRI'’s
complete technical staff will
answer your questions, give you

New from NRI—the only home study course that
trains you as you assemble a top-brand computer!

After you construct this
digital logic probe, you’ll
install the “intelligent”
Sanyo detached keyboard,
with its dedicated
microprocessor.

You next assemble the
power supply into the
main unit of the computer.
Using the digital multi-
meter, you check all
keyboard connections
and circuits.

After you install the disk
drive and monitor, you'll
make a backup copy of the
MS-DOS operating disk,
explore the 8088 microchip
and additional circuits. J

guidance and special help whenever
you may need it.

The Exciting Sanyo MBC-
550-2—Yours To Keep

Critics hail the new Sanyo as
the “most intriguing” of all the
IBM-PC compatible computers. It
uses the same 8088 microprocessor
as the IBM-PC and the MS/DOS
operating system. So, you'll be able
to choose thousands of off-the-shelf
software programs to run on your
completed Sanyo.

AmericanRadiaHictary Com.

|

As you build the Sanyo from
the keyboard up, you'll perform
demonstrations and experiments
that will give you a total mastery of
computer operations and servicing
techniques. You'll do programming
in BASIC language. You'll prepare
interfaces for peripherals such as
printers and joysticks. Using utility
programs, you'll check out 8088
functioning. NRI's easy step-by-step
instructions will guide you all the
way right into one of today’s fastest
growing fields as a computer
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Your NRI Course Includes a Sanyo MBC-
550-2 Computer with 128K RAM, Monitor,
Disk Drive, and “Intelligent” Keyboard;

service technician. And the entire
system, including all the bundled

software and extensive data The NRI Discovery Lab®, Teaching Circuit
i Des gn and Operations; a Digital
manuals’ l.s YOUI’S to keep AR Mul"?meter Bundleld Spreac;gslheet and
of your training. Word Pfocessing Software Worth $1500
at Retail—and More. Communications, TV/Video/
How the pro computer . Audio Servicing, and other grow-
critics rate the T went to have a look at the ing high-tech career fields. If the
Sanyo 550: MEC-550. . .u/;har ! fo;ndpmade card is missing write to NRI at the
. » me an owner the next day!”

“Sanyo BASIC is definitely Bill Sudbrink Y address ielow:

rior to IBM Microsoft. . . let: - )
supe 50 g BYTE Magazine

you use two or three keystrokes for

entering BASIC commands.” L ”El
—MICROCOMPUTING Magazine | yop g Jage Free Catatog SCHOOLS

“.. . compares favorably with Send the postage-paid reply ';g‘;‘;'y'“i'? C:"ﬁ""i":vf ducation Center

the IBM PC, even surpassing it in card today for NRI's big 100-page Washington. DC 20016 A,

computational speed. . . color catalog, which gives you all i AN L M
—COMPUTERS & the facts about NRI training in

1BM is a Registered Trademark of Internatlonal

ELECTRONICS Magazine Microcomputers, Robotics, Data Business Machine Corporation. 1025
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SOL LIBES

Rumors & Gossip
» The Commodore-Atari price war is
expected to escalate. Atari may drop the
800XL price to close to $100, in which
case Commodore is expected to sell the
C-63 for just a few dollars more. The
new Commodore Plus/4 machine, intro-
duced in October with a list price of
$299, is already being discounted for un-
der $230 and the C-64 had pre-Christ-
mas discounts to as low as $185. The
800XL reportedly has 3% of the home
market, compared to the 64’s 32%.
Commodore may sell its new 68000 ma-
chine (purchased from Amiga) in Eu-
rope by the end of next month and intro-
duce it formally in the U.S. at the June
Consumer Electronics Show. Some in-
dustry pundits are calling this machine
“Mac with color.” Meanwhile Atari is
rumored 1o be negotiating with Mindset
and at least one other company to ac-
quire comparable graphics capabilities.
Apple seems to be working hard to de-
velop its color version of the Mac.
AT&T, we hear, is not happy with
Digital Research’s slow progress in
porting Unix System V to the 80286 mi-
croprocessor and may finish the project
in-house. . . . Apple is expected to an-
nounce shortly several networking prod-
ucts for the Macintosh that will allow
business users to connect the machine to
several different IBM systems, including
those using the SNA LU 6.2 protocol
and DCA/DIA. Apple is afraid that if it
doesn’t offer some IBM compatibility, it
will be locked out of the business market.
Sinclair seems to be developing a new
microprocessor chip with parallel pro-
cessing and RAM on board that won’t
be introduced for at least 4 years. And
we have been told Atari is investigating
potential sales of home PBXs.

BITS & BYTES

L

precedent in the personal computer field
by offering a 5-year warranty and a 24-hr.
customer support line. Since most PC
makers still offer 90-day warranties, TI’s
move will put additional pressures on sell-
ers. We wonder whether T1I, like the auto
makers, will return to 90-day warranties
if. or when, business improves.

Informal Blurbs & Morsels

> IBM, introducing its PC in August
1981, caught the industry by surprise.
About a year passed before the first
clones appeared. Not so with the AT,
which was introduced in August 1984.
AT-clone prototypes were already
shown at the COMDEX show in No-
vember, and companies are expected to
start shipping production units shortly.
A few dealers are already offering dis-
counts on the new AT even though IBM
1s still allocating shipments. The AT is
reported to have garnered 9% of retail
dollar sales in September, the first
month it became available. That portion
is even higher than what the Apple Mac
captured in its first month. It is estimat-
ed that IBM sold 60,000 ATs by the end
of last year.

Before long IBM will most likely in-
troduce a tape backup system for the AT
and a new operating system that is a sub-
set of the VM operating system used on
their larger computers. And there are
rumors that IBM is working-on a plug-in
card for the AT that will allow the AT to
emulate a System 36.

Industry prognosticators generally
feel that IBM’s recent price cuts for the
PC, XT, and Portable are an attempt to
clear inventory prior to the introduction
of upgraded versions of the PC, XT and
a lap portable. The last round of price

cuts in June together with increased pro-
duction had a devastating effect on the
clones, and these new products should
have an even greater impact. IBM is
known to have already contracted with
Toshiba and Alps for 1.8 million
microfloppy drives (at $60 each) and
with Verbatim for a half-million 31"
drives a month, which probably means
that the new products might be out as
soon as this month. Rumors are that the
new desktop PC will have better ergo-
nomics and will set a new, low, price
standard for an entry-level system due to
streamlined manufacturing and a great-
ly reduced parts count. The lap unit is
also expected to contain 128K of bubble
memory for file storage. IBM is believed
to have contracted with Hi-Comp,
which already makes a PC bubble card,
for 500,000 bubble subassemblies for
possible use in the lap unit.

IBM is understood to be developing a
line of laser printers at its Boulder
facility.

According to International Resource
Development, a market research outfit,
IBM is currently shipping about 10,000
ATs, about 25,000 PCjrs, about 35,000
XTs and about 50,000 PCs every month.

There have been accusations that
IBM is dumping PCs by forcing dealers
to purchase more units than they are
able to sell. The result is that these deal-
ers turn around and unload their excess
inventories to unauthorized resellers
(the “grey market™). Dealers carrying
the IBM PC are coming under even
greater pressures as they find that their
biggest competitor in selling IBM sys-
tems is IBM itself. It has been estimated
that 60% of all PC/XT machines are
now sold directly by IBM. IBM is cur-
rently offering discounts to multisystem
buyers of 30-37% and even more on
large orders. Dealers find that they usu-
ally cannot compete with IBM on
multisystem sales and are left with sell-
ing the meager and expensive single
systems.

In Japan IBM has introduced a spe-
cial version of the PCjr called the JX.
The unit is being made for IBM by
Matsushita and sells for $676 to $1378.
The unit uses 3%" floppies and has a
high-resolution graphics option of 720
X 512 pixels. Could this be a prelude of
things to come from IBM in the U.S.?
IBM is also known to be taking a serious
look at the Microsoft MSX operating
system, which is very popular in Japan

12

ILLUSTRATIONS BY CARL WESLEY

AmericanRadinHictary Com

Computers & Electronics



for low-cost home computers. It looks
like IBM is seriously entering this mass-
merchandiser market.

It is estimated that software now ac-
counts for 10% of IBM’s business. Last
year IBM sold about $4 billion worth of
software, which is probably more than
all the other software vendors put to-
gether! IBM’s software sales, increasing
at about 40% a year, should account for
one-third of its business within 10 years.
Rises in software prices have been offset-
ting declining hardware prices.

Apple Juice
» Analysts estimate that Apple shipped
about 300,000 Macintosh computers last
year, quite a respectable number for the
first year of sales. Sales, however, leveled
off toward the end of the year and fell far
short of the 1 million PC/XT machines
IBM shipped last year. Of course Apple
is taking pains to protect its dealers and
so far has limited its direct system sales
to end users (as IBM is doing; see above).
Expected shortly is a 20M-byte hard
disk for the Mac. Apple is also known to
be developing a lap version of the Mac.

Further, it appears that the fat Mac,
with 512K of memory, has had a serious
impact on sales of Lisa 2s. Apple is
known to be developing a more powerful
Mac, based on the Motorola 68020, that
will probably replace the Lisa.

Meanwhile Apple’s upgraded version
of the II with 8/16-bit CPU capability
and memory addressing of 16M bytes is
expected out late this year and should
extend the life of the Apple II even fur-
ther. A more distant possibility is en-
hanced color graphics for the II, as Ap-
ple seeks to meet the challenge expected
from Commodore/Amiga. Apple re-
ports that by the end of last year it had
sold over 2 million Apple IIs.

Apple has also stepped up its advertis-
ing efforts to $200 million for the year,
double what it spent in 1983 and 1984.

The Integrated Software Glut

» VisiCorp announced the first “inte-
grated software environment” called
Visi On in November 1982. And Quar-
terdeck soon followed, with its Desq sys-
tem. Now, according to Datapro Re-
search, there are at least 102 integrated
products available. Lotus (Symphony),
Software Publishing (PFS), Ashton-
Tate (Framework) and Peachtree lead
the integrated market. IBM is promising
to begin shipping its Topview integrat-

ing environment this quarter. Mean-
while Microsoft has pushed back release
of Windows from June 1984, to Novem-
ber 1984, and now to June'1985. The pub-
lished specs for Windows appear much
more powerful than those of Topview or
of any of the other integrated or integrat-
ing packages introduced so far.

There are increasing signs that “inte-
grated environments” may be a product
in search of a market. Visi On never got
off the ground and Quarterdeck is reor-
ganizing. And many users are complain-
ing that integrating many applications
makes the product slow and too hard to
use and learn. Lotus’s older and less
comprehensive 1-2-3 appears now to be
selling better than its more elaborate
Symphony.

It will still be a few more months be-
fore we know if users really want such a
high degree of integration. Most person-
al computer users run only one or two
(at the most three) applications on their
systems—for example, a spreadsheet or
word processor—and still fewer need
concurrency beyond a print spooler.

OROM—The Next Hardware
Breaktiwough?
» IBM is known to be seriously evaluat-
ing the use of OROM (Optical Read-
Only Memory) disks for use with its
PCs. Speculation is that IBM will intro-
duce an OROM drive option before the
end of the year. Based on the technology
used in audio and video laser disks,
OROMs are expected to revolutionize
the distribution of commercial software.
The disks are expected to be well un-
der 4" in size and fit into drives that are
significantly smaller than current half-
height drives. IBM is known to be evaiu-
ating systems with disks as small as 2" in

diameter that can store 40M bytes. It is
considering systems made by 3M Co. for
media-mastering drives from Matsu-
shita Electric as well as from several oth-
er vendors. Industry experts predict that
premastered optical disks could cost less
than $3 in quantity and the drives should
be made for well under $150.

‘While other companies are sitting and
watching, IBM is known to be soliciting
bids for OROM systems that can access
40M to 500M bytes at Winchester
speeds with drive costs comparable to
floppies. The likelihood is that IBM will
be the first company to introduce such a
system for desktop computers, although
Apple and AT&T are also known to be
seriously investigating OROMs for their
desktop systems.

OROMs would be the ideal mass-de-
livery method of proprietary system
software. For example, instead of Lotus,
with six floppy disks, there would be
only one OROM disk. Furthermore, the
disk is read-only and far more difficult to
copy. OROMs are even more advanta-
geous for integrated software packages
and database applications where the
database is provided by the software sup-
plier, and IBM is the largest supplier of
software for desktop machines. Addi-
tional research is being conducted into
the manufacture of optical disks with
both read-only and read-write.

At the Japan Electronics Show, in Oc-
tober, prototype re-recordable optical
disk systems were demonstrated by
Hitachi, Sanyo and Sony. Sony, creator
of the 3Y," drive, showed 3%/, erasable
50M-byte optomagnetic disks. They can
read and write both digital and analog
data cn the same disk. Thus, in addition
to program and data, the vendor could
supply documentation with full color
graphics. O
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There’s a big difference between a
computer that accepts options and a
computer that accepts the future.

PCjrdoes both.

IBM designed it with 13 ports for
expansion —more than most any
other computer at its price. So
when you're ready, you can plug
in all kinds of options.

iy
mmmm““‘n o

Such as Memory Expansion Attachments.
. -—---- Mouses. Modems.
| More computer for your money. nght penS. Printel’s.
See how PCjr compares b
" with other comp:te:trsat its price Plotters. Diskette
emol oftware - -
| Uneptenoy e Rnsoerioe | drives. Joysticks.
ble to 51;%8) " forthelBM PC S h h ]
E Pe?g\g&?némeemory Runs bodlhdtskette and p peec Synt E€SI1ZET'S.
3 'cavtri ge programs A d b *
, iola nd with PCyr.
Diskette Drive ‘I‘)O_p;nyd 80-column ’ . .'7 2
| Double-sged.  Resoutan you're not limited to
C sity 4-color: " o
| ComnIOE | ot what’s available
B 2o today. [Ps also
! Keyboard Open architecture

designed to accept

the bright ideas that

are bound to come
4 tomorrow.

It’s an “open” computer. Unlike computers
that are sealed shut, PCjris open for
innovation to a whole world of hardware
and software manufacturers. [BM included.

Of course, PCjris a lot of computer
before it expands. With the power to run
over 1,000 of the
best programs

Optional 128KB
Memory Expanslon
Attachment(s)

13 ports for add-ons,
including built-in
serial interface

Typewriter-style
Detached; cordless

Warranty
1-year limited
warranty

=

PCjrcan grow as quickly as you
It was designed with 13 ports for

AmericanRad

written for the IBM PC. It costs less than
$1,000* without monitor. And it’s ready
to grow.

By leaps and bounds.

The new PCjr Memory Expansion
Attachment can give memory a
quick lift to 256KB. Or, with a
PCjr Power Expansion Attachinent.
all the way to a hefty SI2KB.

Check out all of your
options at an authorized
IBM PCjr dealer or IBM
Product Center. For the name of the store
nearest you, call 1-800-IBM-PCJR. In Alaska
and Hawaii, call 1-800-447-0890.

IBM PCyjr

Growing by leaps and bounds.

can.

add-it-yourself options —from IBM
and from other manufacturers as well.

Little Tramp character licensed by Bubbles Inc., s.a
*1BM Product Center price, monitor not Included.
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LES SOLOMON ON

HE title of this column para-
T phrases the line Joan Rivers uses

to start her programs. She wants
to talk; I want to communicate about a
“high-level” computer language.

Like so many others, I came into the
microcomputer world speaking only
BASIC—a high-level language that uses
simple words in English (or any other
vernacular that has a BASIC) to make
the computer do its thing. Since I could
read and write English, BASIC pro-
grams that I wrote and/or borrowed ran
without error. And with slight adjust-
ments from one BASIC dialect to anoth-
er, BASIC programs copied from books
and magazines also ran.

What made life so pleasant was that
since much software was written using
relatively simple and easily understood
English words and grammar, 1 could
read and follow these programs (even if I
didn’t quite understand them).

During the past several years, a num-
ber of specialized computer languages
have come into use. I started to keep
track of these languages, but stopped my
list at almost 200! Then one day, I (for
one) started to experience the same
problem that occurred to the people who
tried to build the Tower of Babel.

These “high-level” languages used
what appeared to be English words, yet
were not quite English, and used them in
a complex syntax that I could not follow.

Moreover, software written in one of
these “‘advanced” languages could not
communicate with any other. They
might as well have come from differ-
ent and unrelated cultures. Not only
couldn’t they understand each other, but
I'couldn’t understand what was going on.

When I tried to figure it out, I found
that each language had a cult following
that appeared ready to die rather than
switch. When I asked the software sages
about their particular languages, 1 was
told that (fill in the name of the lan-
guage) represented “mankind’s greatest
gift to software development.” And, if I
dared question this “‘truth,” then I was
not a true believer, and would be
doomed to vaporization.

I started to read books and magazine
articles about these improved and effi-
cient languages. However, no sooner did

“not a software Luddite. I believe that

COMPUTER HARDWARE

HI THERE, CAN WE COMMUNICATE?

' WIPFG W T PR
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FORTRAN FORTH o TG
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I start to get a handle on one language,
when along came another whose gurus
promised it to be “the one and true
language.”

‘At the same time it seemed that each
new language got further and further
away from easily understandable En-
glish. One, called APL, is so advanced
that it doesn’t even use language sym-
bols as we know them on this planet, and
can be read only by crew members of a
passing UFO. (Don’t write threatening
letters, I know how powerful APL is, but
I misplaced my intergalactic code book.)

I understand that BASIC (at least the
interpreter) is slow and poorly con-
structed for most of the heavy work that
a computer is designed for. Yes, I am
aware of its memory requirements. Yes,
I'am aware that structure is important. I
know that some languages can perform
certain tasks with fantastic speed. I am

both hardware and software are improv-
ing almost on a weekly basis.

Now to my gripe, which, simply, con-
cerns the almost total lack of human in-
terface in these advanced languages.

I am not against any new language.

All T ask is why can’t the syntax be writ-

ten so that an English-speaking person
can follow it? Would it hurt anyone, if
easily understood English words and
structure were used? At least most of us
could follow the reasoning of the pro-
gram flow. Maybe we would even get to
like, and use, the language.

One relatively easy solution would be
to create two versions of a computer lan-
guage. The first would be the actual lan-
guage for use by adherents. The second
(introductory?) version would have on-
screen relatively easy-to-understand En-
glish commands, while the machine
would perform the requested operations
in the “real” language.

After all, compiled BASIC works that
way. Maybe a little time will be wasted
during the “interpretation,” but, at least,
anew user will be able to understand the
new language without having to spend a
lot of time trying to figure out whether it
was useful. Then, someone who liked the
simplified, English-command version
would feel much better about going
through the period of “learning the lin-
go"” with an eye towards graduating to
the full-blown language.

Disk Cache

In conventional operation, when the
computer requests data from the disk,
only the requested data are retrieved.
Since it takes a finite amount of time to
search the disk for the particular track
and sector containing the requested
data—the drive must be started and
brought up to speed and the head must
be properly positioned—it would not
take very many requests to “burn up”
quite a bit of time.

Because the next piece of information
required is likely to be on the same disk
track as the preceding, and because it
takes the same amount of time to
download an entire disk track as it does
for a few sectors, a disk cache memory
can be useful.

However, when each track section of
the cache memory is full and another re-
quest for data is made, a built-in special
algorithm selects which portion of the
cache memory will be purged so that the
requested data can be stored in its place.
Thus the data in the cache are continu-
ously updated. o
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At CIE,you get electronics
career training from specialists.

If youw're interested in learning how to fix air conditioning,
service cars or install heating systems— talk to some other
school. But if you're serious about electronics... even earning an
Associate Degree... come to CIE —The Electronics Specialists.
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Why trust your education
and career future to any-
thing less than a specialist?

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

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

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

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

what we’ve planned for you at CIE.

What you should look
for first.

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

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

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

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

With CIE’s Personal
Training Laboratory...

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

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

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

Earn An Associate Degree
from CIE.

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

Cleveland Institute of Electronics, Inc.

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

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

MAIL TODAY!
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ANY tests have been devised to
M measure virtually every con-
ceivable physical and mental

ability possessed by human subjects.
They include tests of visual acuity using
an eye chart, tests of intelligence and
tests of coordination, like games, espe-
cially the electronic variety.

I've long been interested in using elec-
tronic circuitry to measure the responses
of animal and human subjects to various
situations and stimuli. When I was a de-
velopment engineer at the Laser Divi-
sion of the Air Force Weapons Labora-
tory, one'of my assignments was to assist
in a highly sophisticated experiment
wherein trained rhesus monkeys re-
sponded to symbols flashed on a screen.
Depending upon the shape of the sym-
bol, which was called the stimulus, the
animals pulled one of two levers. For
each correct response, a food pellet was
automatically dropped into a cup in
front of the monkey.

The expensive, transistorized equip-
ment required to monitor the perfor-
mance of the hard-working monkeys
filled part of an equipment rack sta-
tioned next to the animals’ restraint

LISTING 1. MEMORY TEST |

10 'MEMORY TEST

20 'COPYRIGHT 1985 BY
FORREST M. MIMS III

30 KEY OFF:CLS

40 SCREEN 1,0:COLOR 1

50 PRINT “A NUMBER WILL
FLASH ON THE SCREEN"

60 PRINT “FOR A BRIEF TIME.
YOU MUST MEMORIZE”

70 PRINT “THE NUMBER AND
ENTER IT INTO THE”

80 PRINT “KEYBOARD.”

85 LINE (103,87)-(175,111),,B

90 FOR N=1TO 1000:NEXT N

100 RANDOMIZE TIMER

R =INT(RND*(100000 # + 1))

120 LOCATE 13,15:PRINT R

130 FOR Z=1 TO 312:NEXT Z

140 CLS

150 INPUT “ENTER THE NUMBER
NOW:" N

155 PRINT *

160 IF R=N THEN PRINT
“CORRECT.” ELSE PRINT
“INCORRECT.”

165 PRINT *

170 GOTO 50

FORREST M. MIMS 1l

THE COMPUTER SCIENTIST
PSYCHOLOGICAL TESTING _

chair. After personal computers became
available a few years later, I sometimes
thought how convenient it would have
been had such equipment been available
for the monkey experiment. Not only
could tests be quickly reprogrammed or
modified, the stimulus could be present-
ed by means of the computer’s monitor
screen.

Today anyone with access to a person-
al computer can design many kinds of
psychological and physiological tests for
both serious applications and recreation.
I have designed several such tests and
they are the subject of the remainder of
this column. Though the programs are
listed in PCjr BASIC, they can be modi-

Fig. 1. Screen display during the
Memory Test program.

fied for most other machines, particular-
ly those that use some form of Microsoft
BASIC.

Memory Test

Several devices have been invented to
prevent an intoxicated person from
starting an automobile. One of these de-
vices incorporates a display that briefly
presents the driver with a random num-
ber. The driver must then correctly enter
the number into a keyboard within a giv-
en time interval for the car to start. If an
incorrect number is entered or if the
allotted time expires, the test is repeated.
After three failures, the device automati-
cally deactivates itself for several min-
utes or more.

Personal computers are ideally suited
for this kind of memory test. Indeed, the
internal cassette tape recorder control
relay of a portable machine, such as the
TRS-80 Model 100, could easily be con-
nected in series with the ignition switch
of a car.

Listing ! shows one way to implement

a memory test in PCjr BASIC. In opera-

LISTING 2. AUDIO-VISUAL
REACTION TIME TESTS

10 "AUDIO-VISUAL REACTION TIME
TEST
20 'COPYRIGHT 1985 BY FORREST M.
MIMS HI
30 KEY OFF.CLS
40 SCREEN 1,0:COLOR 1
50 PRINT “STIMULUS SELECTION.”
60 INPUT “PRESS V FOR VISUAL OR
A FOR AUDIO:” S$
70 CLS:T=0
80 RANDOMIZE TIMER
90 R=INT(RND *(1000+200))
100 FOR D=0TOR
110 IF INKEYS$=* "THEN 120 ELSE 240
120 NEXT D
130 IF S$="A” OR S$=*“a" THEN BEEP
140 IF S$="“V” OR S$="v" THEN 150
ELSE 160
150 LOCATE 12,20:PRINT “X"
160 T=T+1
170 IF INKEYS$=
" 160
180 N=N+1:Q=Q+T:AV=Q/N
190 PRINT T:PRINT “”
200 LOCATE 20,1: PRINT “AVERAGE
="AV
210 PRINT “PRESS P FOR ANOTHER
TEST.”
220 IF INKEYS < > “P” THEN 220 ELSE
70
230 END
240 BEEP:PRINT “IMPROPER
RESPONSE!”
250 GOTO 210

“P” THEN 180 ELSE

1

tion, a random number having up to six
digits is flashed on the computer screen
for a very brief interval. The screen then
asks the user to enter the same number.
The display notifies the user whether or
not the entered number matches the one
previously displayed and then recycles
for another trial.

The program is straightforward and
can be easily adapted for other comput-
ers. Lines 50-85 print instructions for
the test on the monitor and draw a rect-
angle in the center of the screen. After a
fixed delay with a duration determined
by line 90, a random number between 0
and 100,000 is generated.

In PCjr BASIC, the RANDOMIZE TIM-
ER statement in line 100 automatically
reseeds the random number generator so
that a new sequence of random numbers
is produced each time the program is
run. Line 120 prints the random number
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inside the rectangle previously drawn on
the screen as shown in Fig. 1.

Line 130 is a timer loop that deter-
mines how long the number is displayed
in the box. When run on a PCjy, this loop
requires about 0.0016 second per cycle.
Therefore, the 312 cycles specified in
line 130 provide a delay of approximate-
ly half a second. The delay can be modi-
fied by changing the number of cycles in
the loop. For example, a value of 156 will
give a delay of a quarter of a sécond.

Incidentally, if your computer is not a
PCjr, you can determine the delay pro-
vided by a single cycle of a loop counter
like the one in ljne 130 by entering a rou-
tine similar or identical to this:

10 'TIMER TEST

20 FOR N = 1 TO 100000:
NEXT N

30 BEEP

If your machine doesn’t have a BEEP
statement, use one of its sound func-
tions. After you enter the program, type
RUN and then simultaneously press EN-
TER and start a stopwatch. When the
loop has completed counting and the
computer emits a beep or tone, stop the
watch. Divide the number of seconds by
100,000 to find the time required for
each cycle of the counting loop.

First-time users of this program are

surprised how fast the number displayed
in the box vanishes. When line 130 is ad-
justed for a 0.25-second display time, the
number appears as a quick flash on the
screen. It’s impossible for me to read a
number in the standard fashion (from
left to right in serial sequence) in such a
brief instant. Therefore, I try to form a
mental image of the digits by storing the

ELGPSED TIME (SECONDS): 2.083

Fig. 2. Screen display after the
movable dot has been placed at the
center of a circle in the Centering

Ability Test program.

LISTING 4. CENTERING
ABILITY TEST

10 'CENTERING ABILITY TEST
20 ‘COPYRIGHT 1984 BY

4 FORREST M. MIMS III
.30 SCREEN 1,0:COLOR 1
40 KEY OFF; CLS
50 TIME$="00:00:00"
60 WINDOW (— 60, —60)—(60,60)
70 CIRCLE (0,0),30
80 X =STICK(0):Y =STICK(1)
90 X=X —60:Y=120—Y:Y=Y—60
100 PSET (X,Y)

' 110 T=TIMER
120 IF X=0 AND Y =0 THEN

BEEF:GOTO 150
130 PRESETX,Y) =
140 GOTO 80 >
150 LOCATE 24,7:PRINT “ELAPSED
TIME (SECONDS):"; T |

160 FOR N=1TO 1000:NEXT N
170 STRIG ON
180 Z=STRIG(0)
190 IF Z= — 1 THEN 40 ELSE 180

——

LISTING 3. HAND-EYE
COORDINATION TEST

10 "HAND-EYE COORDINATION
TEST
20 'COPYRIGHT 1985 BY
FORREST M. MIMS 111

30 KEY OFF:CLS:STRIG OFF

40 SCREEN 1,0:COLOR 1

50 SC=12

| 60 WINDOW (—60,—60)-(60,60)
70 FOR X=60 TO O STEP —5
80 A=STICK(0):B=STICK(1)
90 A=A —60:B=120—B:B=B—60
100 PSET (A,B)

110 A=ABS(A):B=ABS(B)

120 IFA>X OR B>X THEN

BEEP:SC=SC—1

130 LINE (—X, —X)-(X,X),,B

140 CLS

150 NEXT X

160 PRINT “SCORE =";SC

170 STRIG ON

180 Z=STRIG(0)

entire number at once and then reading
it back a digit at a time while keying it
into the computer.

This program can be easily modified
to include additional features. For exam-
ple, you can include a second timer loop
that requires the user to enter the num-
ber within a specified time interval.
Also, the program can be revised to re-
peat the cycle a maximum of, say, three
times.

A particularly interesting modifica-
tion would have the program present to
a range of subjects a specific number of
random numbers and then tally their
scores. The numbers could be presented
for various times to pinpoint the mini-
mum response time for each subject.

Audio-Visual Reaction Time Test
Reaction time, as aficionados of gun
fights in western movies can quickly at-

test, has long been a part of folklore and
games. The personal computer provides
an excellent tool for measuring various
kinds of reaction time.

Recently I developed a simple pro-
gram that measures in relative units the
time required for a person to strike the P
key on a keyboard after a white X is
flashed on the blue screen of a computer.
The same program can also measure the
time required to strike the P key after a
beep is sounded. After my family and 1
tried this program, we were surprised to
learn that we reacted more rapidly to
one of these stimuli, and I'll reveal which
below.

The reaction time program is shown |
in Listing 2. As will soon become evi-
dent, the program includes two proce-
dures that help preclude fortuitous or
improper responses. Lines 50-60 print
instructions on the monitor that allow
the user to select the program’s visual or
audio response mode. After the response
has been made, line 70 clears the screen
and sets the reaction timer (T) to 0.

The stimulus could be presented to
the user a fixed time after the program is
run. After a few runs, however, the user
would quickly anticipate when to press
the P key or any other designated key,
thereby producing much faster than nor-
mal reaction times. To eliminate this
problem, the program presents the stim-
ulus at a random time after the program
is run.

Look at lines 80-120 in Listing 2 to
see how the random time intervals are
produced. Line 80 reseeds the random
number generator, and line 90 creates a
random number between 100 and 1000
and assigns it to a variable designated R.
The lower limit of 200 is needed to pro-
vide some delay after the program is run.
Lines 100-120 form a timer loop that es-
tablishes the actual random delay before
the stimulus is presented.

190 IF Z= —1 THEN 30 ELSE 180
February 1985
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LISTING 5. Hi-LO GAME

5 CLS

10 N=INT(RND*(100+ 1))

15 T=0

20 INPUT “ENTER GUESS:”,G

30 T=T+1

40 IF G=N THEN 100

50 IF G> N THEN PRINT “TOO
HIGH.”:GOTO 20

60 IF G <N THEN PRINT “TOO
LOW.”:GOTO 20

70 PRINT “CORRECT. TOTAL
GUESSES=".T

80 GOTO 10

Line 110 within this loop traps cheat-
ers, scoundrels, and jumpy-fingered in-
dividuals who press the P key before the
stimulus has been presented. Should this
occur, program control is transferred to
line 240, which tells the computer to
beep and announce IMPROPER RE-
SPONSE! on its screen. The program then
resumes execution from the top.

Assume the random delay timer runs
its course. In accordance with the selec-
tion made back at line 60 (S$), lines 130
and 140 select between audio (beep) or
visual stimuli, while line 150 flashes an
X on the screen. The program then en-
ters the counting loop defined by lines
160-170. Each time the loop completes a
cycle, T is increased. Only when the p
key is pressed does the program exit the
timing loop.

Line 180 takes care of the arithmetic
by calculating the average reaction time
for the tests made since the program was
started. Finally, lines 190-200 print on
the screen the reaction time for the cur-
rent test and the average reaction time
and instructions for how to proceed with
still another test.

The program in Listing 2 can be im-
proved and modified in many ways. For
example, computers with built-in clocks
can provide the actual elapsed reaction
time rather than relative numbers. Addi-
tionally, both the audio and visual stim-
uli can be altered. For example, the
white X on a blue background can be
changed to any other character or spe-
cial shape having other foreground and
background color combinations. Also,
the character can be randomly posi-
tioned on the screen.

Furthermore, specialized provisions
can be added to make the test much
more difficult. For instance, the screen
might display a randomly selected char-
acter and require that the key for that
character be pressed. Or the program
might test left and right hand response
by requiring each hand to respond to a
particular symbol.

A simple but tricky test I plan to try
will require a response only when a par-
ticular symbol is flashed on the screen.
All other symbols must be ignored. In
this test the user will need to think about
the symbol before making a response,
not just respond when the symbol first
appears.

The audio mode also has many possi-
ble variations. For example, the beep can
be replaced with a sound or tone func-
tion. Reaction time as a function of
sound frequency can then be tested. A
much more complicated variation would
test both memory and reaction time by

OPTICAL ILLUSIONM TEST

S.EI-ECT THE LONGEST FIGURE (A,B OR SAME):

Fig. 3. The optical illusion test in
Listing 6 produces this screen
image.

having the program first present a tone
having a randomly selected frequency.
The user would then press a key only af-
ter a tone of the same frequency was re-
peated. Other tones would be ignored.

Oh yes, earlier I mentioned that my
family and I were surprised to find a sig-
nificant difference between visual and
audio reaction times. I would have
thought that the time required to react to
a visual stimulus would be faster than
that for a sound. It turns out that the
members of my family react more quick-
ly to sound. For example, my average re-
sponse to a recent series of 10 visual re-
action time tests was 45.6 My average
response to a series of 10 beeps was a
much faster 28.9.

The reaction times for the beeps, at
least in my case, tend to be very uniform,
while those for the visual stimulus usual-
ly include a few that are significantly
slower than the remainder. Eye fatigue
that comes from staring at the computer
display plus an occasional untimely
blink probably account for this anomaly.

Hand-Eye Coordination Test
To score well with most video games
requires excellent hand-eye coordina-
tion. I have devised an ultra-simple vid-
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eo game that provides a quick measure- ‘
ment of hand-eye coordination.

The program begins by presenting a
large box on the screen that quickly be-
comes smaller and smaller. The object of
the game is to manipulate a joystick to
keep a dot on the screen within the bor-
ders of the shrinking box. Should the dot
wander outside the borders of the box,
the computer will beep and deduct 1
from the player’'s maximum possible
scoreof 11.

Obviously, the easiest way to make the
highest possible score is to move the dot
to the exact center of the shrinking box.
However, because the box shrinks very
rapidly, first-time players tend to over-
compensate and move the dot too far at a
time. In other words, in this test, experi-
ence provides a major asset.

The program for the hand—eye coordi-
nation test is given in Listing 3. Though
the program is straightforward, it does
use some PCjr BASIC statements that
might not be readily available in other
dialects of BASIC.

Line 50 establishes the maximum pos-
sible score plus 1. The wWINDOW state-
ment in line 60, which will be familiar to
users of xy plotters, is a powerful state-
ment that allows the screen coordinates
to be redefined. Since the PCjr joysticks
produce values ranging from about 3 to

(Continued on page 84)

LISTING 6. OPTICAL
ILLUSION TEST

10 ‘OPTICAL ILLUSION TEST

20 'COPYRIGHT 1984 BY FORREST M.
MIMS II1

30 KEY OFF:CLS

40 SCREEN 1,0: COLOR 1

50 LOCATE 2,10:PRINT “OPTICAL
ILLUSION TEST"

60 LOCATE 8,8: PRINT “A

70 LINE (95,47)~(111,63)

80  LINE (95,79)~(111,63)

90  LINE (111,63)-(207,63)

LINE (207,63)-(223,47)

LINE (207,63)-(223,79)

120 LOCATE 16,8: PRINT “B.”

130 LINE (127,111)-(111,127)
140 LINE (127,143)-(111,127)
150  LINE (111,127)207,127)
160 LINE (207,127)~(191,111)
170 LINE (207,127)~(191,143)

180 LOCATE 23,1

190 INPUT “SELECT THE LONGEST
FIGURE (A,B OR SAME):"”,S$

200 IF S$="A" OR S$=“B” THEN
PRINT “INCORRECT”:GOTO 230

210 IF S$="SAME” THEN PRINT

! “CORRECT”

220 GOTO 220

230 BEEP:FOR N=1TO 1000:NEXT N

240 GOTO 30

—
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LOOK WHAT'S ON
TELEVISION TONIGHT.

6:00 7:30 9:00
THE HULK SOLAR MAGIC
The first comic attraction FOX DESK l

in the QUESTPROBE™
Adventure Series. You
become a super hero.
A joint (ad)venture of
Scott Adams, Inc. and
Marvel Comics Group.
(Diskette)

(Ages 5 to 10) (Micro
School) Educational TV.
Practice in basic math
facts. Several levels
(Easy to hard) (Diskette)

it's erase or be erased

as you navigale spaceship
over a grid of colorful
pulsating entities, armed
with laser. Unlimited levels.
A BALLY MIDWAY original.
{Cartridge)

8:00

EASY
SCRIPT

QOur best wordprocessor.
Displays 764 lines by 40
characters. Prints over
130columns. Global/local
search/replace/hunt/find.
Super/subscrigts. Insert/
delete characters. lines,
sentences, paragraphs.

(Diskette)
.
FRENZY/ B
FLIP FLOP THE
(Ages 6 o 14) (Milliken MANAGER

Edufun) FRENZY (sublrac-
tion and division) The
hungry gator arrives

save the fish...play the
BONUS game...FLIP FLOP
{transformed geomelry)
look at the two figures

do they need (o flip. turn
or slide? (Diskette)

A powerful database
management system. For
business, educational or
personal fites. Not for
Rockford's fites. With four
built-in applications. Or
design your own. (Diskette)

The scene opens on an
office desk, complete
with digital clock. type-
writer, wastebasket and
file cabinet. Select
functions (typing. filing.
editing) by pointing
animated finger
(Cartridge)

9:30

INTER- 0
Commodore’
NATIONAL | oy
SOCCER N
(Gold Medallion Game) ; fu@

Sports highlight. With
passing, kicking, diving
goalies, even trophies!
Great color, 3-D realism.
No locker room interviews.
{Cartridge)

[T

10:00
SIMONS'

éaz

BASIC ,
Ratec PG. Expands SIMONS
Commodore BASIC by BAS|C

an additional 114
commands. Convenient
programming com-
mands such as RE-
NUMBER and TRACE
plus graphics plotting
command. (Cartridge)

T ALDNCH N RCARAMIEG TONPAAN

~ Announcing the most exciting
variety show on television.
Featuring many of the stars of

With a real high fidelity sound

that covers a 9-octave range.

BLVINRT VE. INCOR

And a supporting cast of low-
price, high capacity disk drives,
printers, monitors (a better way
to watch Commodore 64) and
modems.

So, if you're not pleased with
what’s on your tv set tonight, simply
turn on your Commodore 64.

COMMODORE 64=

IT'S NOT HOW LITTLE IT COSTS,
IT’'S HOW MUCH YOU GET.

arcade games, education and the
business world.

Produced by (and for} Commo-
dore, the people who bring you the
Commodore 64™ a 64K computer
that would be a value at three times
its price. In fact, many of its compet-
itors are three times its price.

Produced in living high resolu-
tion graphics with 16 available colors
and with eight 3-dimensional sprites.
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HARDWARE for

i

THE WORLD'S LARGEST

co

IPUTER MAI

ALL MAIL: Conroy-LaPointe, Inc. 12060 SW Garden Place, Portiand, OR 97223

CASH-n-CARRY COMPUTER STORES, INC.——SAN FRA

vour APPLE

<% TOLL FREE (800) 547-1289

NCISCO, PORTLAND, SEATTLE ——SEE BELOW

SOFTWARE for your APPLE

usr ust OUR Beagle. GPLE or Alpha Plot, each $ 3% § 27
«Orange Micro, Grappler Plus je or +) $ 149 *ALS /Silicon Valley, Word Handler 80 $ 39 Full Beagle line in stock CALL
16K Buffer Board for Grappler Plus  $175 «  Lst Handler 80 $ 39 Borand, Turbo Pascal 5% § 35
SYSTEMS IN STOCK CALL Buffered Grappler Plus, 16K $239 * Handler Pak, (Word, List Spell} 130§ 85  Central Point, Copy Il Plug it copier} 40 § 25
LIMITED WARRANTY —100% Parts & Labor for 90 days by us. 2 Chip Set for Buffered Grappler 28 *Applied Soft Tech., Versaform 389 §$ 245  Einstein/Alison, Compiler 129 § 95
Paymar, Lower Case Chip, Rev. 7 n+) 50 Arktronics, Jane w/Mouse I+ or lle) 2% § 195 Epson, Graphics Dump 15 ¢ 9
*PCP, Applicard, 64K w /128K Ext. Jane w /o Mouse {llc) 179 $ 119  Funk Software. Sideways 60 $ 40
ust OUR Applicard 6MHz, 14 leatures Artsci, Magic Window |1 150 $ 99  Hayes, Termnal Prog. for Smartmodem 100 $ 65
*CENTRAL PT., Fier, Unity & Appie 0OS $ 20 $ 15 RH Electronics, Super Fan || Magic Words 70§ 48 winsoft GrafDRTH Il by Paul Lutus $9 $ 65
*MICRO-SCI, A2, 143K Disk Drive $345 $ 199 «Tian/Saturn, Accelerator Ile »Ashton-Tate, dBase Il (Req CP/M 80) $495 § 269  Microsoft, Full Line in Stock CALL
A2 Controller Card $100 79 Trackhouse, Numeric Key Pad $149 BPY, Job Cost 595 § 375  Omega, Locksmith 100 $
1/2 Ht: Disk Drwve {lle} $269 195 Transend /SSM, AIDII, Serial /Para | F § 225 ARAP,PR or INV.each 395 $ 249 Penguin, Compiete Graphics System || 80 §
1/2 Ht. Disk Drive {lic) $29 209 TG, Tra.cball or Select-A-Port $ 40 +Broderbund, Pnnt Shop 50 $ 34 Phoenix, Zoom Grafix 40 $
TEAC TEAC, T4Q Dwect Drve, 163K 349 239 Joystick or Game Paddles $ 45 29 « Bank Street Speller 70 $ 45  Quality, Bagof Tricks 40 3
Controbler Card by ComX 110 49 *Videx, PSI0 I /F Card 229 145 + Bank Street Writer (specity 11+, e, ¢ 70 $ 45  Unhted SWI, ASCII Express-The Pro 130§
1/2 HIGH TEAC, T80 Double Sded, 326K § 449 329 + Bank St Combo (Writer & Speler) 2lg(] $ 85  Utilico, Essental Data Dupiicator il 80
TEAC, Controlier Card 85 59 Continental, GLARAP or PR, each 0 § 165
Rana fiel 163400k $379 ¢ 239 == * Home Accountant s 4 HOME & EDUC
Elte 2, 326K, 80 Track ‘649 $ 389 = CDEX,for Viscaic. Mulbptan, Apple lleeach § 60 § 40  Barrons, Study Program for SAT
“ ite 3 652K 160Track  $849 § 499 i— Dow Jones, Market Analyzer 350 $ 219 Beagle Bros., Fullline n Stock
W ciie Contor 145 § 89 _— Market Manages 30 § 189  Bluechip, Miionaire
Video Tech, 1/2 Ht Disk Drive 225§ 149 = Market Mcroscope IN STOCK $ 349§ 219 Broderbund, Print Shop
] Bluechip, Millionaire -~ $ 60 39 Hayden, Pe Writer hers 2.2 150 § 89 CBS, Large Inventory in stock
RAM  EXPANSION Central Point, Copy || MAC $ 40 30  «Howard Soft, Tax Preparer, 1384 250§ 185 +Continental, Home Accountant
. Sokware, Home Accourtart  $100 65 Human Edge, Saes Edge or Management $ 250 $ 165  Davidson, Full line in stock
ComX.80col. +64K RAMIor lle. LYCHY $190 § 99 Crucrive Sokusios, Miochortt Lol 149 $ 95  Knoware, Knoware % $ 64 Dow Jones, Home Budget
* RAM Card, 1 Yr. Wy, (Il+) 16K $ 179 39 Dow Jones, Straightalk NEW § 79 50  Living Videotext, ThinkTank $150 § 99  Edu-Ware, Large Inventory in Stock CALL
+Microsoft, RAM Card (I1+) 100 €9 Ejectronic Arts, Pball Construction 40 29 Meca, Managing Your Money 200 $ 125  Electronic Arts, Full line in stock
""'&';/SRT"“ rgm Card 128K {1 +) 599 $ 329 huden, Sargon i $ 50 33 Micro Pro, {all require Z80.-CP/M Card) Harcourt, Computer Prep for SAT
21 RAM Cards & Software in Stock CALL  Human Edge, Sales or Mgmt Edge.ea $250 $ 159 «  WordQm™ 350 § 189  Koala, FullIinein stock, CALL
VIDED CARDS Infocom, Full Line in Stock CALL & WordStar w/Starcard 49 $ 265  Leamning Co,Large Invemory n Sock CALL
. Kensington, Swive! 25 21« WordStar Professional, 4 Pak 4% $ 265  Microsoh, Typing Tutor I
*ComX, 80 col. +64K RAM(lle) 1 yr. wty. $ 199 9 Starter Pak 90 60 « MaiMerge, SpellQar, or Starindex, ea. 99 § 54  Monogram, Dolars & $nse or SAM, ea
*Videx, VideoTerm 80 col. (+ or e) 2 Surge Suppressor 50 35« InfoSar and StarCard 595 § 295  Scarborough/Lightning Mastertype
* UitraTerm (+ or e} Living Videotext, Think Tank 145 85  Mecrosof, Mul-Plan Apple DOS or CP/M) $195 § 129 Simon & Schuster, Typing Tutor II]
- Soft Video Switch (114 Main Street, Filer or Writer, ea. 199 '$ 125  +Osborne/ComX, {Disk and Book)(Stat, Bus. & Math) Sub Logic, Flight Simulator 11
* Enhancer Il (Il+) Maxel, Diskettes, SS/SD, 3%", 10 pak 60 35 Some Common Basic Programs{75ea) $100 § 49 _ TVerrapin, Logo
* Function Strip {li+) Megahaus, Megafiler 195 125 Practical Basic Programs(40 ea ) $100 § 49
We Have Full Videx Line Call Microsoft, Chart 125 94 Peachtres, Requires CP/M & MBasic, 64K
Word os File or Multiplan, each 195 129 Series 40 GL & AR & AP, all 3 395§ 239 Atani, Large Inventory in stock
Mirage Concepts, Trivia 50 32 «Quark, Word juggler & Lexicheck (lle) 189§ 129  Broderbund, ful e
«CCS, Senal Interface 7711 (Set 8AUD) Monogram, Dollars & $ense 150 95 Sensibie, Sen. Speller or Bookends, ea. 125 ¢ 79 $ 4
*CPS /Eastside, Wid Card 2 (copier, +or e) Novation, Smartcat Plus Modem w/Aoft  $ 499 379  Sierra/On-Line, The Dictionary 100 $ 69 $ 4
Chalkboard, Power Pad (Requires Kit) Penguin, Transylvania 35 24 Gen. Manager |i 230 § 155 $ 0
Research, CP/M Gold Carc /644 Graphics Magician 50 32 ScreenWriter |1, 2 Pak w/Dict 130§ 89  Infooom, y $ 4
* 641 19K Gold Card Expanson ProModem 1200w /cable8sot $ 495 350 Homeword 50 $ 45 ~insoft 3Games.arg/Spder Raid/Grapple § 82
K , System Saver Fan 65  Scarborough/Lightning Mastertype § 35 19 Sofware Arts, TKSolver (for lleorlic) $299 § 139 Muse, Castie o Beyond Castle Wolfenstein § 35
Key Tronic, KB200 Keyboard {1+) 219  Simon & Schuster, Typing Tutor (Nl 50 33 Sofware Publishing, (specify + or e} Origin, Uttma lll $ 680
Koala, Touch Tablet w /Micro lllustrator 75 Softw. Pub., PFS:File or PFS: Report, ea. $ 125 79 PESFile, PFSGraph, PFSReporteach  $125 s 79 Penguin, Transyhania $ 35
Kratt, Joystick {li Nl +) 49 PFS: File & Report 195 § 125 PFS: Wrte (lle) $125 § 79 ; Trivia Fever $ 40
Game Paddies (H1/11+} 39  Stonewars, DB Master 195 $ 125 PFS: Proof $ 70 § 48  Sierra/On-Line, Ultima il $ 60
MR, Sup R fan I+ only) 30  Telos, Fike Vision 19 $ 125  Stonewars, DB Master Version 4.0 $350 $ 225  Sir-Tech, Wuardry $ 50 5
«Microsoft, 780 Softcard (+ or &) 235  T/Maker, Clickart 50 32 DB Utily Pak I or II $129 s 82  Spinnaker, full line in stock, CALL 35% off list
280 Softcard Premium(ile) 275  Videx, Vegas 60 34 VisiCorp, Full Line In Stock CALL  Sub Logic, Fiight Simulator il $5 s 35
*counov-a ™ DISKETTES  ANCHOR. l:nduga?xu R $3% 3 269 PDO M,muxs 1 BUFFERS T
We guarantee these top qualily products with the Conroy-  MAYES, IEMFC Smartmodem 12008 $599 $ 409 ] y . T
LaPownte name. 5 YEAR LIMITED WARRANTY. {BM-PC Smartcom I} Software 149 29 ust OUR  ARBO, IBM-PC to Para Printer Cabie 60 30
10€a, SS/5D, 35 Track {Apple, etc.) $ 14 Micromodem lle w/Smartcom 329 230 EPSON, JX80-—Color Printer, 160 cos EPSON, Paraliel Interface tor LQ1500  § 100 79
100€a, SS/5D, 35 Track {Apple, etc } $ 120 Mcromodem 100 (5 100 busy 399 3 275 FL??(I&OS(E 200 & 67 cps 13% :ﬂw Serial Interface Board 130 $ 105
I%m %/AS% ik ((Iltgae m : 99 Sack Chronograph (RS23) 29 §189 g Al00os ® intoc &W%fﬁ%‘m" e 5’3 2
€2, , 40 Ir: ck . g
10008 D30 daToch i o S ammgm% (;Rogzkssaz zgg % ;z;loo—loocomsw.mur. 499 InStock  ORANGE MICRO,G 2opkr s for Ape  § 149 99
1000 ¢ DS /DD, 43 Track (I8M, H/P) $1190  1BM-PC to Modem Catie ¥ g 19 [Elans 09 IS Buflred Grapper P, 16K 2 $1%
o KENSING TON, Modem 1200 595 385 & Cos PRACTICAL, Mcrobuft In-Line 64K para. U9 259
CONROY-LAPOINTE NOVATION, 103/212 Smar Cat 5% §$A15 “Taily MANN et S0c G $399 $ 299 Mcrobulln-Une 64K ser s )
IBM PRE-FORMATTED DISKETTES Smartcat s wsctware e 19 §379 UY 180 Do, 0 S § Sop QUADRAM, 4 ez /oy s 5120 Srapon 646
180—132col, 160cps $1088 § 778 Microfazer, w/Copy, PP, 8K, #MPSw/PS $ 179 139
10ea DS/D0, 48Track (IBMPC Pretormatted) NEW  § 25 ACCESS 1-23(12008+Crosstalk XV} $595 § 369 OKIDATA, 82A—80c0i, 120c0s para $ 343 § 319 npcrer X P,
I00ea 0S/00. 48 rack (B FC Predomati MW $ 210 Appe at 1 J00BAUD 39§ 249 gL B0, 120 M3 8599 Mo w/onn ks TS 829 $ 29
1000ea, DS/DD, 48 Track (IBM-PC Preformatiec) NEW  $1695 Z124ppk Cat, 12008AL0 250359 m 1% d00gn pua 135 $1095  Micolazer, Stapon, 8 PP Epsonw/PS 3125 3 o
ust OUR Teat 149 104 92—80col., 160 cps, para. 499 $ 399  Maofwer, Snap-on, 64K, PP, Epson w/PS § 299 229
COC, 10062 SS/DD, 407 (Aogie, 1BM)  $ 550 § 195 212 Auto Cat 6% $ 579 giﬁ‘gﬁcad. 160 Sl Q@ :lg;g STAR MICRO. Serial Interface & Cable  § 92 79
10aSS/00. 40T Appie BM)  § %5 $ 21 PROWETHEUS, OMO $15 $ 350 OUADRAM. Qraoet e o Pt Lo 3o
100ca D300 AT IBMHAY  $750 § 295 probodem 12008 (1BM) 399 3289 LSTARMIC, Gemin 107X, 120s, 18 §499 § 269
10ea DS/DD. 40T {IBM, H/P) $ 75 32 QUADRAM, Quadmodem, Intemal IBM $595 § 425 Gemini 157X, 120cqs, 15° 549 § 419 ARBO, IBM-PCto Modem Cable $ 3l 21
DYSAN, }8:%%%%/‘,&) g gg g; Quadmodem, Stand alone 695 $495 yogHiBA 1BM-PC to Para Printes Cable 60 30
MH /P = ASTAR, Rf Modulator for T.V.{Apple 3B 20
MERESEINT 121 8 e MONITORS L et BB T R
| ), g » -9’ Keyboar ble (1IBM| 40 30
10 each, MD}, SS/DD $5 8 19 Cobr 300Comp/Aude U9 § o5 TN IO potate handheidls $229 $129 | IS Kevboardfx o $ 15 9
10 each, MD2, DS/DD $ 75 26 Color 500 Comp AVCR/RGB /Audio 525 395 STAR MICRO, Serial Interface & Cable § @ 79
MEMOREX, 10¢a, SS/SD, 3%" MAC) $ 65 37 Color 600 Hi Res, RGB /Audio 649 495
VERBATIM, 10exch, MDSISOL SS/OD § 49 $ 27 Cor 700 Uitra Fi Res RCB 73§59 LETTER QUALITY: ACCESSORIES
10each MD3ADS/DD 3 84 32 12 Green, #3006 179§ 119 : Curtis, Damond, Goutlets, switched ~ § 50 § 29
10each, 347 SS/DOMAC) § 65 § 35 12 Amber, #3004 1 3189 hui. 6300 —40ups paa $9 g795  Emendd Goutts 6 cord 8§ 35
GENERIK™ DISKETTES 15 (oo 1 LD, TADAIOHBM § 200§ hay +JUNL BI00 oo puadpn 359 § 4es A, o G % 8 52
ASLOWAS $1 PRINCETON, FG8 i hec 113 10 $795 3 €85 LTI 1014—I3cpepara bSer ginbinci¥p § 499 § 365 Seophie, 3outets, w/ies 80 § 45
RCBH Res SR1Z 19 3 599 1114—same = 1014w /14, 2cd8on § 599 § 439  EPD, Lemon 60 § 29
W/Jackets, Scan Doubler for SR 12 29 § 179 i Pk
no labels, top quality. Amber, MAX: 12 (for Mono Board) 249 § 199 . Peach 98 39
90 day warranty QUADRAM, Quadchrome 12°RGBColr $ 695 $ 495 PLOTTERS: INNOVATIVE, FipnHe 10 isketie hoide) 7 4
BaSRRI s s QMRVESS B N awoncuenc 0ot sm s e g iovie i § 18
1000 ea, SS/30, 35 Track (Apole. Atar)  S4150 § 750 .zz‘,;',‘ﬁ"‘l“{,.'“f g‘l's,‘;’; i f5° 165 7 SverLine Cort o Al 18M) 50 3 35
100€a, DS/DD, 48 Track {IBM. H/P\ " $626 $ 119 12" Green zvam' 259 5 PRINTER SUPPLIES: Remote Control (1BM) 180 $ 115
250¢€a, DS/DD, 48 Track (IBM, H/P)  $I1565 $ 319 13- Ambes. 7VM 124 2% 15.3 E System Saver Fan Aope o N s 68
10002, DS/DD. 48 Track (IBM. H/P) $ 995 12" Color, ZVM135 599 § 469 Tractor Feod Paper, Ribbons, Daisy Wheela.  CALL %%mm n""g i el ;2 $ 31;
- MAIL TO: 12060 SW Garden Place, Portiand, OR 97223 —— Include your telephone number;
Imgﬂf*ggg:?gnu ] ORDERING INFORMA no~ & TERMS' double check your figures for Shipping Insurance and Handling {SIH). Al ng\s usyally i stock
Heglerd me sl NAME NO C.0.D. Cashiers checks, money orders, Fortune 1000 checks and government checks —we immed honor. and other company checks —aflow 20 days i dear.
| LoPorte e cartl % l Prices reflect 3% cash discourt, so ADD 3% to above prices for VISA, MasterCard or Amencan Express. Add SIH CHARGES. US. Mainiand, 3% ($5 minimum) for standard UPS
form, | under. W l ground; UPS Blue, 6% ($10 minimum); for U.S. Postal, APO or FPO, 12% {$15 minimum). Hawai —UPS Blue. For Alaska or Canada —UPS in some areas only, ak others Postal —call
] Wm »3;‘ St ADDRESS o write, or speafy Pustal. Forexgn orders excent Canada, 18% ($25 minimum). Monvtors by Postal or to foresgn courtries, 30% (850 mirvmumj. Orders received with insufficient SIH
|“°"d el charges wil be retunded. All prices, avadabity and Bons subject to errors o change without notice, so cal 1 verity. Al goods are new, Include warranty and are guaranted
""E"”Wm m" o work. Due to our fow prices and our assurance that you wil get new, unused product —ALL SALES ARE FINAL Cal before returing goods for repaw of replacement.
] fﬁwﬂgdms“"(‘ﬁ'“ oy STATE P ORDER DESK HOURS —6AM 1o 6PM PST, Mrm-ksn.d-y 1010 4. (6AM here is SAM in New York)
ke e = WAL TO: ’205‘7316_"‘&”’_“5.."’_"’2."2.9_”5. EconoRAM ™, Fastrak ™, and Generik™ are ComX C: ™ and SotRAM™ are trademanks of Magnum Computer.
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LOW PRICES TO PROFESSIONALS WHO KNOW WHAT THEY WANT AND KNOW HDW TOUSEMM

COMPUTER

SYSTEMS

— Call for Details —

256K =

360K
Disk Drives
by CDC

90 Day
Limited Warranty
By Us

LOMPAL ponavie,

256K, 2 360K Disk Drives

’;§ SANYOsss:2

256K, 2 320K Disk Drives

TeleVideo

256K, 2 360K Disk Dnvs 8088 Chip

NITH
2150,
256K, 2 320K Dishk Drives,
MS DOS 2.1, 8088 Chip, 2 S/P

CALL

CALL

CALL

CALL

DRIVES

for the 1BM-PC or XT

AND
ACCESSORIES

Elme

compatible. All you need 15 your DOS

manual.

asy to install. Includes 10 Megabyte Havd Disk, Controlier
Card and instructions.

wMegafight 100, 10 mbyte Hard Disk Kit

MAYNARD

10 meg Hard Drsk Kit. WS1 Sandstar

Controller will accept 3 Sandstar modules  $13%5

$ 799

$1150

[ Jc MEANS ABESTBUY ||

FOR YOUR !

ADVANTAGE Muntt Bd for AT

SixPakPlus, 64K.S /PALC+S /W

SxPakPius, 256K S PAL+SW

SxPakPius, 384K SP/LC+SW

Game Port for SixPak

1/0 Plus I, S/PACC

1/0 Pus W, S/PACCAG

1/0 Ptus I, 25/P/CC/G

MonoGraph Pus ™ P/CC ffort otus)

PCNet, Starter Kit, PC002

PCNet, Circutt Board,PCOO1

ComboPius Products

MegaPlus Products

UNH Mondor it & swivel base

3to 9 KEyboavd Exten Cable
fertical CPU “System Sta

Monochrnme Ext Cable Pau

8087 ¢!
HAUPPAGE 8087 AL

(ch) 8087 Software Pak
8087 Macro Pak
Color Card w/para.
HERCULES ¢ card oo
KAMERMAN. External Power Supply
KENSINGTON, Masterpiece
PC Saver ™ Line Cord w /Filter
i KBS150, Std. keyboard
Key Tronic KB5151, Std. keyboard
KB5151 jr, keyboard
Koala Pad ™ w /PC Design
Programmer’s Guide
Mutbtuncton (6) Card, MFC
Memory Card no RAM

Memory Card 256K
HardDsk I/F Module (HDM}
HardDsk Cable

Para Port Module (PPM}

Senal Port Module (SPM)

Clock Cal. Module (CCM)

(Game Adapter Module (GPM)

AN

CURTIS

Hoala
MAYNARD
SAND

STAR
SERIES

LIST OUR
PRICE PRICE
AnDEK
Amdssk V, % height, internal, 320/360K  $658 § 498 APPLIED SOFT., Versaform
Amdisk 11, 3" Dual Floppies, SO0K $299 § 249 ARKYRONICS, Jane
*ASHTON-TATE, Framework
@ @ » dBase Ul
" gBase I:, {req. PO-DB(;S & 128K)
« dBase llto |1l upgrade
CONTROL Everyman's DB Primer (Book)
riday!
DATA AT, Training Programs —Large Inventory
Dlst DRIVES Bﬂénhglh&% A:&O:gnnzm .
C or PR, eacl
320/360K Personal Accounting
~&I;&D$RBUND. Bank Street Writer
ramng ms —Large Inventory
Call For Larger +CONTINENTAL, Wrafie
domoy s $169 FuLL HeiGHT il
Home Accountant
49 yaiF HeicHT T ks 1
30 Day Limited Warranty by Factory Authonzed Distributor WW'Y agement
LITHIUM PRESS, PC to MAC & Back
CDC, Y%HI Dual Drve Installation Kt § 30 § 16 Do'zmgmm Eraliy
Market Analyzer
MAYNARD, Floppy Cont. {w/Para.Port)  $300 § 239
imerdace w/Pars Port. $300 § 188 | poWrRL MO0 o o oM
Intertace w /Ser. Port $310 $ 195 Quickcode or dGraph, each
PERFECTDATA Head Caring Kt~ § 16§ 12| | RARVARD, Tood rect Mg NEW
MAM mggb;m;e Writer
or Sargon }II, each
Quaddisk Internal Hard Drsks w /Controller  IN STOCK HOWARDSOFT, Tax Preparer
Real Estate Analyzer
HARD DISKS || "gicmmer e
Mind Prober NEW
Convert your PC to 10 meg and to be XT compatibie with Management Saes of Negosaton Edge.ea
one ol the fllowing INTERKAL HARD DISK y TEMS, Kis| | 1US, EasyWiter i System
are uzl engineered 10 work with DOS 2.0/2.1. Com- EasySpelier

GL AR, AP, OF or INV, each
Business System : GL +AR +AP

+KENSING TON, Easy Link Mail Manager
KNOWARE, Knoware (reg graphics)
UFETREE, Volkswriter Deluxe
Volkswriter
UVING VIDEOTEXT, Think Tank
LOTUS, 1-2-3

Symphony
MDBS, Knowledgeman
MECA. Managing Your Money
MICROPRO, WordStar®
WordStar 2000
WordStar 2000 Plus
WordStar Professional Plus
WordStar Professional, 4 Pak

+INSOFT,Gyaf ORTH {animated 30 graphacs}

3395
$ 6%
$895

$215

PC or XT

0UR
c;zu.; MICRON, 4164 Chips, 20C 15 s 12 $ 4
s
System Card 256K $ 625 $ 450
3 3 MICROSOFT 33 $1% $ 139
39 PC i Booster wth Mouse  $495 § 329
iigg System Card, 64K $395 $ 275
g ’%g MOUSE SYSTEMS,PC Meuse w/PC Paint §$ 295 § 189
$ 795
$ ciGlf PARADISE, Modular Graphics Card $395 $ 285
¢ PLANTRONICS
$ 39 Color Board & Cormapc 16 colorw/Para $559 § 295
$ Jg Cokor Board & Draftsman, 16 color, w/Para $ 559 § 395
$ 1
$ 35
$ 159
$ 235 + Quadboard. no RAM, expand to 384K § 295 25
$ 138 + Quadboard . 64K expand to 384(SPAL $ 3% 245
$ 195 w Quadboard 256K expand' i 384CSPAL § 675 &75
$ 169 * Quadtoard, 384K SPAL/G $7% § 525
$ 329 Quadboard I no RAM expand o 256K $295 § 215
§ 295 Quadboard Il EAKexpand lo 256(Z3AC § 395 265
Quadboard Il 256K 294X $595 §$ 395
$ 95  (uad 512 + 64K plus seral port  $325 § 265
$ 39 (uag 512 + 256 plus senal port  $550 $ 420
$ 159  Quad 512 + 512K plus serial pot  $895 § 625
$ 199 (uadoolor |, board, 16 colors $295 $ 195
$ 199 .+ Upgrade Quadcolor | to Il kit $275 199
89  Quadvue, board, Mono/S/P/CC CALL
14 + Quadchrome, 12" RGB Color Montor  § 795 495
79 Quadchrome Il, 14" RGB Color Monitor § 650 450
169  Amberchrome, 12° Ambzr Montor $250 165
395 Quad 3278 Q1% $1090
399  Quadnet V| 29 $1545
27 Quadnet IX §19% $174%5
49 Quadink $ 680 449
79
48
43 TG PRODUCTS, Joysick $45 8 29
99
357 Ti
1320 TILBN acceenstr 1 2086+ 1286 $ 95§ 750

i PRO, CorrectStar
Inb&x Hus {+ Starburs
MasiMerge, SpelStar or Starinden, ea.
Pak (MM/SS/Sh
4000

Wori
Word with Mouse
MONOGRAM, Doltars & $erise w/Forecast
MULTIRATE, Mutimae
OPEN SYS, GL.AR.AP PRINY or PO,each
+OSBORNE /COM

6
X, {Book & Busin, Stat & Math
Frograms on DS/DD Disksh

Some Common Basic Programs (70 ea}
Practical Basic Programs
PEACHTREE. Peach Fak

Perfect
STONEWARE, Acvanced D8 Master
SUMMA, Trader's Foracast

Trader's Dala Manager

Trader's Accountant

Complete System
VISICORP, VisiCakc 4

BORLAND, Sidekick

Sidekick (Copiable}

Turbo Pascal or Tookbox, ea.
*CENTRAL POINT, Copy Il PC
*COMX, Fastrak™ RAN Disk emulatot

and printer spooler program. Works on
PC/DOS versian o RAMCard Menu Drwen
DIGITAL RES., CP/M-86™

Concurrent CP/M-85™ w/windows

w
&3

5@5&§E§u&a§§r

100
100
39
395
ug
3%

LEEEE§s§Eszu§§§ axg¥nsIBbes

$100 8
$ 8 39
$835 8225

© 1984 by Conroy-LaPointe, Inc.

Ali Rights Reserved

9Each, 4164, 200ns
90 Day Wartanty by us

© 1983
Conroy-LaPointe, Inc.

* ComX

EconoRAM ™ 384K BOARD

$350

With Fastrak™ RAM Disk Emulator and Spooler Software
Fuky Compatitse, 1 Year Limited Warranty by ComX

Works on DOS 1.1, 2.00r 2.
Prices and avadabiity subect to ch

1
ange. Call.

UTILITY & SYSTE
DIGITAL RES., CBASIC 86™ (CP/M86)
CBASL ol P/ 5cr OO

{PC 0OS)
PL/L (CP/M-86)

MICROSOFT, muMath /muSimp
Busmess BASIC Compiler

MOUSE SVS’TEMS. PCPsinl  NEW
NORTON, Utithes 2.0 14 programs
OPEN SYS, BASIC Interpreter NEW
ROSESOFT, Prokey

M

$ER8E
EREREEEE s IREE

-

BRBBRE

azgs

HOME & EDUCATIONA

*ARMONK, Executive Suite
BLUE CHIP, Milionaire or Tycoon each
BPY SYSTEMS, Personal Accounting
CBS, Large Inventory in Stock
COMPREHEN., PC Tutor(1. 1 or 2.0 ea)
CONTINENTAL, Home Accountant Plus
DAVIDSON, The Speed Reader Il

Word Attack! or Mathbiaster!, each

Budget
, Computer SAT
NlCROSOFT Flight Smulator I
MONOGRAM, Dotlars & $ense
PBL CORP., Petsonallnvcstor
RBOROUGH, MasterType
SIMON & SCHUSTER. TyptnaTutorIll

, Large inventory ¥
ELECTRONIC ARI’S.FuN Line in Stock
EPYX, Auto Sim or Tempie ol Apshai
HAYDEN, Sargon Il {Chess)
INFOCOM, Deadiine or Suspended, ea
Zorklorlnrkllorlnrklll each
«INSOFT, Mystrix, Wordtrix or Quatrix,
MICROSOFT, Fight Simulamt i
ORIGIN, Utima Il
PROFESSIONAL, Trivia Fever
SPINNAKER, Large Inventory in Stock

-]

SUB LOGIC, Night Mission Pnbal $

$ &
$ &0
$ 9

L ]

L 1 4
8%

Y
=

-
o

&0
S0
7%
50
39

8583

& EBBRELLS

H-n -CARI*V COMPUTE
nly. Open Monday throu

OvcrAhe counter sales of
SAN FRANCISCO
s« Montgomery, opposite the Pyramid).
30 tnke Washm fon Slvee( m
D, OREGO
217

H hvu s 99

98006. In Loehmann's Plaza near

Highway 405 & 50 and at South East 36th and

and
SEATTLE. WASHINGTON — 3540 lZSth Ave.
Factoria Square,

Rchards. CALL 64

B STORESING,

— NEW STORE| 550 Washington Street
interstate 80, to Highway
ALL 015?
zvk 17 Tlgard a

982-
intersection of

£, Be"evue WA

0L e s

212
20-55985,

NO
SALES TAX

South Easl of

OUR REFERENCES:

We have been in computers and electronics since
1958 a computer dealer since 1978 and in compu-
ter mal order since 1980 Banks: Ist interstate
Bank, (503 643 4678 We belong to the Chamber of
Commerce (503) 228-9411 and Direct Mhrketing
Assoication, or call Dunn and Bradstreet if you are 2
subscriber.

AmericanRadioHistorv-Com
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[MosterCard || VISA

1 [conRoY-
care| | TAPOINTE
: CARD

k=eor . TOLL FREE
(800) 547-1289

OREGON ONLY (800) 451-5151

Foreign

{503) 620%77

HOT LINE

Information on your order
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ORDER DESK HOURS
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HARDWARE REVIEWS

ITT XTRA

Another giant
enters the IBM
compatible fray

BY ROBIN WEBSTER

HOUGH there's hardly any stand-

I ing room left in the IBM-compat-
ible club, giant ITT has decided

to wedge its way in. ITT has been work-
ing hard (through major newspaper and
television advertising) to stress that its
new ITT Xtra personal computer has ev-
l_erything a user might need—and then

some. Given this approach, and the fact
that such companies as Compagq, Pana-
sonic, Leading Edge and Texas Instru-
ments have all found ways of adding
features to the standard IBM PPC (porta-
bility, internal printers, faster central
processors, and so on), I expected that
ITT's “Xtra™ tag was meant seriously.
However, as we'll see, the ITT Xtra of-
fers only a few minor benefits over the
IBM PC.

Hardware Overview
The ITT Xtra's hardware is quite
straightforward. It comes with a system
unit, a keyboard, and a monochrome or
color monitor—and uses an IBM-stan-
dard Intel 8088 microprocessor
The standard Model 1 Xtra system
costs $2495 and comes equipped with

28

PHOTOS BY BOB LORENZ

AmericanRadioHictory Com.

128K RAM, one 360K floppy drive, a
video adapter card, and parallel and seri-
al ports. The review system was a Model
2, which features 256K of main memory,
two floppy disk drives, both 1/0 ports,
and a color monitor. This configuration
sells for $3425.

The Xtra's system unit is quite com-
pact, measuring only 15%," X 14" X 5
'%."; this is about 3" narrower than the
IBM PC. It is two-tone beige, has round-
ed edges, and is fabricated out of alumi-
num sheeting with a molded plastic
front.

Set just off center in the front of the
system unit are two half-height floppy
disk drives (360K each). These drives use
flip-down latches to retain disks rather
than spring-loaded catches that hold and
eject disks automatically. The Xtra's

Computers & Electronics



Bulld IBM-PC compatible
Heathkit computer and
save, or buy assembled.

Most Accurate Clock uses i 3
NBS atomic clock signal to ,'On precious
keep “perfect’” UTS time. N mezals, dis-

- = 5 L
Computerized
weather station
“remembers”
weather to aid
in forecasting.

“Universal”

X “and-heid, microprocessor- terminal interfaces
Robotics technology controlled Real T'me computer, ham
comes to life in build- > Spect-um station for
ing HERO™ | and Analyzer. |
teaching it movement, |
speech, and
manipulation.

Sy

=

=

= Learn
— computers,
=, programming
] with Micro-
= processor
E Trainer and
- Course.

Triple-trace oscilloscope
speeds roubleshooting.

More than just a catalog, a trustworthy guide to what’s new in electronics and computers.

News about important product innovations is packed
into every page of the quarterly, full-color Heathkit
catalog. Ever since radio became electronics, the il-
lustrated Heathkit Catalog has been a guide to new
and exciting kit products for people like you to build.
Enjoy and learn from them, while saving money in the
process. What sets the Heathkit catalog apart is its
range of high quality products and accurate informa-
tion to help make your buying decisions easy.

[ e e e e e e e e

Heath Company
Dept. 010-266
Benton Harbor, Michigan 49022

YES! Please send me a copy of the
all-new FREE Heathkit Catalog.

Name
All you have to do is fill out the coupon to get your copy
Circle No. 26 on Free Information Card ® Address
-
Heathklt City State
CL775A Zp

|
|
|
|
|
|
|
I
|
H
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A subsidiary of Zenith Electronics Corporation
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drives operate quietly and reliably.

Thinking ahead, ITT included a 128-
watt power supply in the Xtra, which is
sufficienttosupport the half-height 10M-
byte hard disk available as an option.

For those who have used the IBM PC
keyboard long enough to become famil-
iar with its rather awkward key place-
ments, the Xtra’s 84-key *“corrected”
keyboard will present some initial diffi-
culties. For example, the return key is
arranged horizontally, and the tilde/
apostrophe key has been moved above
and to the right of it; the left-hand shift
key is to the right of the reverse
slash/vertical rule key; and the plus key
on the numeric pad has been made small
to make way for a dedicated enter key.
All this may not seem like much, but it
will certainly prove disconcerting for an
hour or so, until you get used to it.

One of the games IBM PC users have
to play is determining whether or not the
CAPS LOCK and NUM LOCK keys are on
or off. Thankfully, the Xtra’s equiva-
lents remove this guesswork. Green
light-emitting diodes indicate whether
they are active or inactive. This is a nice
touch that doesn’t really cost much to
include.

Although they included these conve-
niences, the designers unfortunately
didn’t pay as much attention to the
“feel” of the keyboard. Whereas the
IBM keyboard provides tactile feedback
so that you know when you've pressed a
key correctly, the Xtra’s keyboard feels
quite lifeless and the key tops wobble
around a bit too much. The net result is
that typing errors are easier to make.
Overall, I prefer the IBM keyboard.

1/0 Comnectors

All input/output connectors, as well
as the ac power socket, are afranged
along the back of the Xtra’s system unit.
Don’t bother to look for a reset switch,
because there isn’t one. Instead, there is
only a single on/off switch placed at the
top-left corner (looking from the rear).
A set of 1/0 ports—independent of the
five internal expansion slots—are ar-
ranged along the bottom edge of the
rear; the review machine featured one
parallel printer port, an RS-232 serial
port, and a blanked-off interface slot.
According to an ITT spokesperson, the
third slot is left over from an earlier de-
sign, and the system unit template has
not yet been updated. A color monitor
card occupied one of the five expansion
slots inside the machine.

"Removing the outside casing of the
system unit is very easy since only two
small screws have to be removed from
the rear beforethe top cover can be lifted
away. The Xtra’s internal layout is very
neat.

For starters, there are no massive rib-
bon cables snaking all over the place.
Also, the two main motherboard config-
uration switches and the motherboard
RAM chips are easily accessible.

Surprisingly, the noisiest part of the
Xtra is the 4%," cooling fan, which is
mounted horizontally over the mother-
board like the fan in the IBM PC. I say
“surprisingly” because the ITT spokes-
person stressed that the design team had
paid special attention to using a quiet fan
system. Maybe the review machine was a
bad example, but I never did get used to
the whine it produced.

Since the Xtra is based on the Intel
8088 microprocessor, it should theoreti-
cally provide the same computing power
as the IBM PC. However, after I ran a
few simple performance tests, it became
clear that there are differences.

Performance

In preparing to run the tests, I decided
to see how the Xtra would react to an at-
tempt to run IBM’s BASICA system.
First, I booted the Xtra off a PC-DOS
2.1 disk and made sure that everything
was working correctly. Then I typed
“BASICA™ and waited to see what
would happen. Naturally enough, the
Xtra system couldn’t cope with the true-
IBM code and simply generated a ““Di-
vide Overflow™ error message before
redisplaying the A > prompt. Although
it didn’t recognize the IBM BASICA
program, the Xtra did not seize up like
some other IBM compatibles put
through the same test.

Looking at a directory listing of the
ITT-DOS disk, I noticed that there were
in fact two BASIC files—one was called
BASICA and was 644 bytes; the other
was called XBASIC and was about 57K.
Clearly the ITT BASICA file passes
control to the “true” BASIC program
—XBASIC—whenever the former is
invoked.

Running a simple BASIC program
(do a FOR/NEXT loop 10,000 times) on
the Xtra took 11 seconds, while it took
an IBM PC 13 seconds. At this point the
Xtra was clearly ahead. Curiously, in
running some other tests the Xtra fell
marginally behind: Running a small BA-
SIC program that calculated all prime

numbers up to the number 50 took 85
seconds on the Xtra and only 67 seconds
on the IBM PC; and sorting a 100-
record database in dBase II took 77 sec-
onds on the Xtra and 74 seconds on the
IBM; using the DOS Find filter to search
three files for a particular section of text
took 34 seconds on the Xtra and 32 sec-
onds on the IBM PC. There is nothing .
startling about these differences, but
they do show that the IBM PC has some-
what of a performance edge.

Software Compatibility

Since the ITT Xtra is supposed to be
IBM compatible, I decided to try a wide
range of popular IBM software products
on the machine. I booted the ITT DOS
and then tried to run the first applica-
tion, version 2.4 of dBase II. Everything
seemed to go well up to the point where
dBase II asked if I wanted to input data
into my newly created file. Once I re-
sponded “Yes,” an error message ap-
peared, stating “End Of File Found Un-
expectedly.” No matter what I tried, 1
couldn’t get dBase version 2.4 to budge
beyond this point so long as I used ITT
DOS. However, I could use dBase 2.4 on
the Xtra when I booted the system off a
PC-DOS 2.1 system disk.

As it turned out, the problem was due
to an error in the way dBase 2.4 inter-
faces with MS-DOS 2.11. By using the
DOS Debug program to “patch” the 2.4
version according to a sequence provid-

(Continued on page 84)

Connectors on the back of the Xtra.
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ULTRATERM

The ultimate
display board
for Apple Il
computers

BY JAINE SAFFIR

the Apple 11+ microcomputer is

a confusing business since every-
body but your local grocer seems to be
making one. Until recently, the best ad-
vice to follow was to go with the stan-
dard, Videoterm by Videx.

That is no longer true.

Videx has a new, extended display
card called Ultraterm. But describing
Ultraterm as just another 80-column
card is like calling the palace at Ver-
sailles housing. The range of displays it
can produce is awesome—no other card
on the market even comes close to it.

Ultraterm, which has a suggested re-
tail price of $379, has a built-in soft
switch and two distinct character sets. It
can produce seven different displays fea-
turing any two of four attributes, all by
keyboard control.

S ELECTING an 80-column card for

Character Sets

The standard character set, which is
built in a 9 X 12 dot matrix, is an im-
provement over the standard 7 X 9
Videoterm set. The result is that the de-
scenders on letters such as “y” and “g”
are better formed and the middle bar of
an “m” is clearer. The full 96-character
ASCII set is available as well as 32
graphic elements that can be generated
from the keyboard by using certain con-
trol key sequences.

The enhanced character set, formed in
a 9 X 16 dot matrix, is a full serif font
similar to the monochrome display on
the IBM PC. It also contains all 96
ASCII characters and 32 block graphic
elements that can be used to design
forms and charts. The characters resem-
ble those you are reading now, which are
in the Times Roman style. They are so
easy to read that they are a real eye open-
er to those of us used to staring at the
normal Apple character set. How Ultra-
term produces this set involves an inter-
esting bit of hardware hocus pocus.

Ultraterm uses a familiar video tech-
nique, called interlacing, to produce its
characters. It produces twice the vertical
resolution of the normal Apple display.
And double the resolution means a

tighter-looking display with more clear-
ly drawn characters. Your monitor,
however, may not be able to handle it
adequately.

Since the display is updated at half the
usual speed, you need a monitor with a
high-persistence tube. Otherwise, the
display may start to fade before it can be
refreshed. A bit of research has con-
vinced me that most amber screens work
fine, but the standard green screen moni-
tor with a P-4 or P-31 phosphor will
flicker when the Ultraterm display is
produced. Turning down the brightness
helps a lot, but if you’re hooked on
green, you’ll need a monitor with longer
persistence, like Apple’s Monitor III,
that uses a slow P-39 phosphor.

Display Sizes

The size of the Ultraterm display de-
pends on the character set in use. A usu-
al 80 X 24 display, which can be pro-
duced with either the standard or the
enhanced character set, can be extended
to 96 and 160 characters across using the
standard font. The enhanced set can be
called up in four other screen sizes—80
X 32,80 X 48, 132 X 24,and 128 X 32.
Using a word processor with 48 lines of
displayed text or a spreadsheet with 160
characters across is simply fantastic.

Ultraterm produces the extended
screen widths by outputting characters
at twice-normal rates. As a result, you
will need a monitor with a bandwidth of
at least 18 MHz to avoid smeared char-
acters. Most modern monitors can, in
fact, handle this sort of display. but low-
quality monitors are out of the question.
Ultraterm is an extremely sophisticated
display device, and you can’t reasonably
expect to use it with a bargain basement
monitor.

Even if your monitor has the neces-

| sary bandwidth, you may still find that
some of the characters in the wider dis-
play modes run off the edges of the
screen. A bit of tweaking on the horizon-

tal linearity pot will eliminate the
overscan. If you imagine that it’s diffi-
cult to stare at a 160-character line,
you're quite right, but choosing the right
combination of display attributes will
make the line much more legible than
you might expect.

Display Attributes
No matter which display mode you |
decide to use, Ultraterm allows you to
utilize two active screen attributes.
These are low light and high light for
normal white on black characters and
low intensity and high intensity for in-
verse characters. You can software-se-
lect any combination you want at any
one time and even switch attributes in
the middle of a program, which is a neat
way to call out error messages, for exam-
ple, in home-made software. A screen
made up of low- and high-intensity in-
verse characters looks a lot like the dis-
plays you see on the Macintosh and Lisa
and makes a line 160 characters wide
surprisingly readable.

Software Support

Hardware like Ultraterm isn’t worth
anything if it’s not supported by main-
stream software. Videx had this bit of ba-
sic wisdom in mind when it designed
Ultraterm: The card’s firmware has an
operating mode that allows it to emulate
Videoterm. And since Videoterm is sup-
ported by 99.99% of all the canned soft-
ware that can work in an 80-column
mode, Ultraterm is right at home in the
large orchard of Apple software. Not
only that, but most newer software and
(Continued on page 98)
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IBM’s new Business Management
Series for Personal Computers.

IBM’s Business Management Series
(BMS) can improve your accounting in so
many ways, they’re almost uncountable.

It’s derived from accounting
software big IBM machines are famous
for, but for not so big an investment.

(If you don't have a PC already, keep

Big business accounting for

reading. BMS is a terrific reason for
buying one.)

There are six easy-to-learn
programs in BMS, and they can work
alone or with each other.

For example:

Inventory Accounting helps you
maintain more responsive, and therefore
more profitable, levels of stock by taking
its information directly from....

AmericanRadioHistorvy Com

Order Entry and Invoicing, which
offers flexible methods of pricing,
discounting and taxing while it helps you
automatically update. ...

Accounts Recetvable for a clear
picture of your open accounts to improve

General Ledger Payroll
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The BMS programs work alone or as a team.
You can start with one, such as General Ledger or
Payroll. and add others later: Or. buy all at once. If
you plan toown several. consider an IBM computer



companies with smaller numbers.

cash flow and reduce bad debt.

Payroll keeps records, writes
paychecks and W-2 forms, easily tackles
multiple pay rates and frequencies, and
much more.

Accounts Payable not only writes

Accounts Payable Accounts Receivable

like the PC/X'L. 1t lets you store them. perma-

nently. inside your machine. Very handy. Heres
another tip. IBVM's new Personal Decision Series
{for spreadsheets. writing. graphing, etc.) can

Little, Tramp character licensed by Bubbles Inc.. s.a

checks, it helps you decide to whom and
when. And, like other BMS programs, it
feeds into....

General Ledger;, a “big picture”

program that gives you something all the
green notebooks and #2 pencils in the

Order Entry Inventory Accounting

take information directly from BMS. Very, very
handy. And ask about IBM Extended Support, a
way 1o get software updates and telephone assis-
tance. direct from IBM.

CIRCLE NO. 49 ON FREE INFORMATION CARD

AmericanRadinHietory Com

world never will:

The ability to see more quickly and
clearly not only where you are, but where
you're going.

To learn more, see an IBM Product
Center or authorized IBM PC dealer.

For their number, and a free
brochure, call this one—800-447-4700.
(In Alaska and Hawaii, 800-447-0890.)

[ ]

Personal Computer Software



SOFTWARE REVIEWS

PROKEY

Keyboard
customizer improves
- quality of life
for micro users

ROKEY is a software package from

BY JOHN SMITH-RICHARDSON
P a company called RoseSoft that
can customize any key or combi-

nation of keys on an IBM PC or compat-
ible to represent other keys and func-
tions. It is also a macro definer for
individual keys—'"macro” meaning a
string of characters of any length.

The program, positioned in RAM be-
(tween the keyboard interpreter and the
applications program being run, is trans-
parent to the user. It intercepts keyboard
entries before they reach the applica-
tions program and redefines the keys’
functions, or it converts keystrokes to
macros.

Almost every key or combination of
keys can be customized to represent any
other key(s)}—up to 300 individual func-
tions. Alternately, a key can be preload-

|
|
|
|

ed with a macro that can represent pro-
gram commands or even a complete
document of 2000 words (or 12,000
characters). Simply touching one or two
keys will output the macro.

One of ProKey’s major strengths is
that it lets you define any of the PC’s
graphics characters by entering its
ASCII code. For example, if you are pre-
paring a document that makes frequent
use of the infinity symbol (o), which is
accessed on the PC as ASCII code 236,
you can define a normally unused key or
asupershifted one to represent that sym-
bol. (CTRL-A and ALT-A are the
supershifted modes for the A key.)

Unlike most other keyboard redefin-
ers, ProKey does not require the user to
exit the applications program to define a
key. Keys can be defined *on the
fly"—they can be redefined and then
switched in and out while an applica-
tions program such as WordStar or
dBase III is being run. Alternatively,
Just one, or all, keys can be predefined,
or the macros can be assigned to their
keys by a definition file created with a
word processor.

Whether prepared on the fly or with a
word processor, a customized keyboard
can be saved to a “definition file” that
can be manually or automatically loaded

“
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l Specifications

Product: ProKey
Mfr: RoseSoft
4710 University Way N.E.
Suite 601
Seattle, WA 98105
Price: $129.95
Requirements: IBM PC or compatible,
one disk drive, 64K
RAM minimum, 96K
preferred

ST Ty IS

by ProKey. You can save to disk directly
after you've finished using the applica-
tions program or, if you need several dif-
ferent versions of a customized key-
board, you can prepare them in advance
and save them to disk, recalling them as
necessary.

Although it is loaded into RAM,
ProKey itself, as well as the key defini-
tions it uses, can be switched in and out
to conserve memory. When ProKey is
switched out, the RAM it uses to define
keys is released for use by the applica-
tions program. Since ProKey can lie dor-
mant, it is not necessary to load it back
into memory when it is again needed:
You can simply switch it back in and call
up a definition file while the applications
program is running.

In addition to conventional macros,
which consist of strings of characters,
ProKey’s macros can be programmed
with ““fill-in-the-blank"" fields, which can
be of fixed or variable length. The mac-
ros can even be nested to refer to each
other so that a “master” macro can call
up or define other macros: For example,
the same macro that might contain the
heading for an accountant’s spreadsheet
might also redefine the PC’s keypad to

function only in the numeric mode, mov-
’ ing the cursor positioning to four alpha
| keys. In this way the accountant would
not have to switch back and forth con-
tinually between the keypad’s numeric
and cursor positioning modes.

Let Me Count the Ways

Almost every key can be defined in
four different modes: the normal charac-
ter, the shifted character, the ALT (alter-
nate) character, and the CTRL (control)
character. As an example, the macro for
ALT-K would be different from the one
for CTRL-K, with SHIFT-K containing yet
another macro or key definition. Even
the normal K itself could be defined as a

different key or as a macro.
If, while running an applications pro-
gram, you find that it would be conve-
(Continued on page 96)
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Integrated
software for
Apple Il computers

BY GORDON McCOMB

IT'S no wonder integrated software

programs have become popular. By

lumping similar command struc-
tures together, it is easier to jump from
one application to another. You don't
have to relearn the basic commands of
each, which is especially helpful if you
forget key commands for functions you
don’t use often. It's also handy to have
an application available without having
to stop a current program to boot anoth-
er. But it's too bad they’re so expensive.
The widely publicized Lotus Symphony
and Ashton-Tate programs, for in-
stance, cost $695<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>