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Diskettes 
Double Sided Double Density 

48 TPI Soft Sectored 

10.51/4 inch diskettes 
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INTRODUCING' NEW X.0,40 
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 

© Eastman Kodak Company, 1984 

Kodak 
Diskettes 

Kodak 
n'kruaskenes 

,o ,°- 

withstand 41/ million passes before significant=' 
wear occurs. 

With accuracy and durability like that, 9'e 
can offer this no -questions -asked replace- 
ment policy: 

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

Kodak diskettes for home and business PC-.- = 

yise are available in standard 8- and 5'A -inch 
formats, high -density 51/4 -inch diskettes, and 

31/2 -inch micro diskettes in our 
HD 600 Series. 

New Kodak diskettes. Be 

Kodak 
Diskettes ,: 

WC ten flnea-..e.- 
a.,.r.nen.,., 

cause the only, thing thatcan 
follow a legend is- another 
-legend. 

KODAK. 
The name says it all: 



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

51995. 
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Display 

THE LEADING EDGE'" 
PERSONAL COMPUTER 
Hi -res monochrome display 
standard 

THE IBM° 
PERSONAL COMPUTER 
Monochrome display-$275. 
Monochrome controller-$250. 

Memory 256K Standard 256K Standard 
Speed 7.16 MHz and 4.77 MHz Standard 4.77 MHz Only 
Expandability Expandable to 640K 

No additional boards 
Expandable to 640K 
Must add two boards 

Disk Drives 2-360KB Drives Standard One Drive Standard 
Additional Drive-$425. 

Battery Backed 
Clock/Calendar Standard Not available from IBM 
Ports Both Parallel and Serial Standard Serial-$100. 
Expansion Slots 7 slots Standard of which 4 remain 

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

Warranty One Full Year parts and labor 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 

Leading Edge PCI 
'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 02021.800-343-6833.16171828-8150. 

FORTUNE DIVISION. 225 TURNPIKE STREET, CANTON. MA 02021.800-354-0554.16171828-8150. 

IBM is a registered trademark of International Business Machines Corporation. 
Circle No. 20 on Free Information Card 
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MICROCOMPUTERS, as I am sure 
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 as its 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 hut 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 that re- 
cent sales of personal computers to;indi- 
viduals reflect a shift from machinés 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 myself in 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), I 
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 ofapplica- 
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 he 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 

4 PHOTO BY DONNA DAY Computers & Electronics 
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The new fast mover from 
Hayes. The telecomputing 
leader. When it comes to commu- 
nications products for personal 
computers, were the leader! Hayes 
Smartmodem 1200- set the indus- 
try standards for quality, reliability 
and performance. 

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

Smartmodem 2400 provides a quick 
link to minis and mainframes. Both 
synchronous and asynchronous 
transmissions are supported by an 
advanced version of the well-known 
Hayes "AT" command set. You can 
download from the IBM mainframe 
at the home office. Send data to 
the mini upstairs. And guarantee 
accurate transmission with infor- 
mation services. 
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With worldwide communications 
in mind, Smartmodem 2400 was 
designed to meet CCITT interna- 
tional standards. It provides a fast, 
cost-effective way to transmit data 
between approved countries. 

New version of Hayes 
Smartcom II° communications 
software creates a complete tele - 
computing system with Smart - 
modem 2400. Our new Smartcom 
II, Version 2.1, is available for the 
IBM* PC and many popular com- 
patibles. Smartcom II 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 II, 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 II and our new 
Smartmodem 2400. Guaranteed to 
get you moving fast! 

Hayes Microcomputer 
Products, Inc., 5923 Peachtree 
Industrial Blvd., Norcross, Georgia 
30092. 404/441-1617. 

Smartmodem 2400 
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 'iWo-year limited warranty 
with optional four-year extended 
warranty available. 

Smartcom II 

Hayes Verification and XMODEM 
protocols Emulates DEC* VT52 
and VTI00/102 Totally unat- 
tended operation Voice/data 
capabilities. 
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Smartcom II is a registered trademark and Smarmodem 2400 and Smartmodem 1200 are trademarks of Hayes Microcomputer Products. Inc 

Trademarks of their respective companies 01985 Hayes Microcomputer Products. Inc 
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LETTERS 
Princeton Graphic SR -12 Monitor 
Review Correction 

The December 1984 issue of COM- 
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. 
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. 

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 hoard 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 Sigmá 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 5t/4" (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 
YOM -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. 

6 Computers & Electronics 
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...IN THE NFORMATION AGE 
WITH THE DOW JONES 
NEWS/RETRIEVAL® MEMBERSHIP KIT. 

SAMPLE A CONTINUOUS STREAM 
OF KNOWLEDGE AT A PRIG 
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 

w..vw - 
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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, convenient 
electronic shopping and inexpensive 
electronic mail. ..Dow Jones News/ 
Retrieval is 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 

DOW JONES 

Copyright a 1984 DowJones and Company, Inc. C= 
All Rights Reserved. Dow Jones News/Retrieval° 
is a registered trademark of Dow Jones and 
Company, Inc. 

Circle No. 7 on Free Information Card 7 



Train for the Fastest Growing Job Skill in America 

Only NRI t ches you 
to service and repair 
all computers as you 
build your own 16 bit 
IBM-compatible micro 

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 yogi assemble a top -brand computer! 

ty 
an . 

;, i ...rl.,._... 
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 báckup copy of the 
MS-DOS operating disk, 
explore the 8088 microchip 
and additional circuits. 

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. 

As you build the Sanyo from 
the keyboard up, you'll perform 
demonstrationsand 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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service technician. And the entire 
system, including all the bundled 
software and extensive data 
manuals, is yours to keep as par. 
of your training. 

How the pro computer 
critics rate the 
Sanyo .550: 

`Sanyo BASIC is definitely 
superior to IBM Microsoft... lets 

you use two or three keystrokes for 
entering BASIC commands." 

-MICROCOMPUTING Magazine 

"... compares favorably with 
the IBM PC, even surpassing it in 
computational speed ... " 

-COMPUTERS & 

ELECTRONICS Magazine 

r. 

k. 
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Your NRI Course Includes a Sanyo MBC- 
5502 Computer with 128K RAM, Monitor, 
Dish Drive, and "Intelligent" Keyboard; 
The N RI Discovery Labc), Teaching Circuit 
Des gn and Operations; a Digital 
Mul-imeter, Bundled Spread Sheet and 
Word Processing Software Worth $1500 
at Retail-and More. 

"I went to have a look at the 
MBC-550... what I found made 
me an owner the next day!" 

-Bill Sudbrink, 
BYTE Magazine 

100 -Page Free Catalog 
Tells More 

Send the postage -paid reply 
card today for NRI's big 100 -page 
color catalog, which gives you all 
the facts about NRI training in 
Microcomputers, Robotics, Data 
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dy 
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Communications, TV/Video/ 
Audio Servicing, and other grow- 
ing high-tech career fields. If the 
card is missing write to NRI at the 
address below. 

McGraw-Hill Continuing Education Center 

3939 Wisconsin Avenue, NW 
Washington, DC 20016 c1r;4 
We'll Give You Tomorrow. W i 
IBM is a Registered Trademark of International 
Business Machine Corporation. 1-ozs 
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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-64 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 to 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. 

Texas Instruments is setting a new 
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 TI, 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 
is 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 3'/2" 
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'/2" 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 
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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 
Breakthrough? 

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 evalu- 
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 t he Japan Electronics Show, in Oc- 
tober, prototype re -recordable optical 
disk systems were demonstrated by 

Hitachi, Sanyo and Sony. Sony, creator 
of the 31/2" drive, showed 3'/2" erasable 
50M -byte optomagnetic disks. They can 
read and write both digital and analog 
data on the same disk. Thus, in addition 
to program and data, the vendor could 
supply documentation with full color 
graphics. 
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With PCft you can add options 
that haven't even been invented yet. 
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There's a big difference between a 
computer that accepts options and a 
computer that accepts the future. 

PCjr does both. 
IBM designed it with 13 ports for 

expansion - more than most any 
other computer at its price. So ! 

Í11111l111Í1ÍÍ when you're ready, you can plug 
in all kinds of options. 

Such as Memory Expansion Attachments. 
Mouses. Modems. 
Light pens. Printers. 
Plotters. Diskette 
drives. Joysticks. 
Speech synthesizers. 

And with PCjr, 
you're not limited to 
what's available 
today. It's also 
designed to accept 
the bright ideas that 
are bound to come 

- tomorrow. 

r 
More computer for vour money. 

See how PCjr compares 
with other Computers at its price. 

Memory 
User Memory (RAM) 

128KB (expand- 
able to 512KB) 

Permanent Memory 
(ROM): 64KB 

Diskette Drive 
Double -sided, 

double density 
Capacity: 360KB 

Processor 
16 -bit 8088 

Keyboard 
Typewriter -style 
Detached; cordless 

Warranty 
1 -year limited 

warranty 

L 

Software 
Runs over 1,000 

programs written 
for the IBM PC 

Runs both diskette and 
cartridge programs 

Display 
40- and 80 -column 
Resolution: 

4 -color: 
640h x 200v 

16 -color: 
320h x 200v 

Expandability 
Open architecture 
Optional 128KB 

Memory Expansion 
Attachment(s) 

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

It's an "open" computer. Unlike computers 
that are sealed shut, PCjr is open for 
innovation to a whole world of hardware 
and software manufacturers. IBM included. 

Of course, PC jr is a lot of computer 
before it expands. With the power to run 

over 1,000 of the 
best programs 

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

By leaps and bounds. 

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. 

The new PCjr Memory Expansion 
Attachment can give memory a 

quick lift to 256KB. Or, with a 

PCjr Power Expansion Attachment, 
all the way to a hefty 5121íB. 

IBM PCjr 
Growing by leaps and bounds. 

PCjrcan grow as quickly as you can. 

Art It was designed with 13 ports for 
add -it -yourself options-from IBM 
and from other manufacturers as well. 

111111111111111111111 
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Little Tramp character licensed by Bubbles Inc., s.a. 

'IBM Product Center price, monitor not included. 



LES SOLOMON ON 

011111 R 
HI THERE, CAN WE COMMUNICATE? 

THE title of this column para - 
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, I 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, I 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 
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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 

' not a software Luddite. I believe that 
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 I 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 Eng ish 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, 
a new 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 
call 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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ALL AIRLINES DEPART FROM THIS TERMINAL. 
Presenting Travelshopper 
...new from CompuServe 
and TWA. 

Now you can save time and money 
by getting information and reservations 
on virtually any flight on any airline- 
worldwide-from one source. Ifs TWA's 
new Travelshopper, available now through 
CompuServe's Information Service. 

With Travelshopper, you can scan 
flight availabilities, discover airfare bar- 

, gains and order tickets... on your own 
personal computer...at home or in the 
office. 

You also receive automatic member- 
ship. in TWA's Frequent Flight Bonus`" 
program. And you can build bonus points 
by staying at Marriott and Hilton hotels 
and by using Hertz Rent-A-Car. 

Travelshopper and Frequent Flight Bonus are Service marks of TWA 

Besides Travelshopper, CompuServe 
offers an ever-growing list of,other travel-; 
oriented on-line services. 

The Official Airline Guide 
Electronic Edition lists direct and 
connecting flight schedules for -over 700 , 

airlines worldwide plus over 500,000 
North American fares. 

Firstworld Travel offers worldwide 
travel advice and service. 

Discover Orlando provides complete 
prices, hours and features on all of 
Central Florida's attractions and 

and health requirements for most 
, foreign countries. 

And TraveMision® provides complete 
automotive information, including road 
maps and an expert, personalized routing 
service. 

Let your travel plans really take off. 
Use Travelshopper andlots, lots more . 

from CompuServe. 
To buy a CompuServe Starter -Kit see 

your nearest computer dealer. Tó receive 
our infdrmative brochure, or to order , 

direct, call or write: 

accommodations. 

West Coast Travel offers travel infor- Comp Serve 
mation for the western states: 

Pan Am's Travel Guide contains 
up-to-date information on immigration 

Circle No. 60 on F'ree'Iniermadon Card 

P.O. Box 20212, 5000 Arlington Centre Blvd., 
Colunbus,Ohio 43220 

1-800-848-8199 
In Ohio, Ca1111-614-457-0802 

An F1&R Block Company 



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



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

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

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

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

There are other options for the 
hobbyist If you're the ambitious 
type-with serious career goals in 
electronics-take a close look at 
what we've planned for you at CIE. 
What you should look 
for first. 

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

That's what happens with CIE's 
Auto-Programmed°Lessons. 
Each lesson takes one or two prin- 
ciples and helps you master thém 
-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 
5MHz, 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 other career field 
-is a college degree. That's 
why CIE gives you the op- 
portunity to earn an 
Associate in Applied 
Science 

CIE 

_- 

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 
government -administered FCC 
(Federal Communications 
Commission) Radiotelephone 
License, General Class. It can be 
a reall 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, 
x Cleveland, 

r OH 44114. 

. 

IZE ON IN ME WE 

Cleveland Institute of Electronics, Inc. 
1778 East 17th Street, Cleveland, Ohio 44114 

Accredited.Member National Home Study Council 

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

package of home study information! 

Print Name 

Address Apt 

City State Zip 

Age Area Code/Phone No 

Check box for G.I. Bill information: D Veteran Active Duty 

MAIL TODAY! PE -29 



FORREST M. MIMS III 

THE COMPUTER SCI l T 
PSYCHOLOGICAL TESTING 

MANY tests have been devised to 
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 pact 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 (I03,87) -(175,111)B 
90 FOR N=1 TO 1000:NEXT N 

100 RANDOMIZE TIMER 
110 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 

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. 

A wMBER WILL FLASH ON THE SCREEN 

KEPÉP AÑDEROÍTNÍÑTONTÑÉRI 
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fled 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 thedriver 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 I 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 III 

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=O 
80 RANDOMIZE TIMER 
90 R=INT(RND*(1000+200)) 

100 FOR D=0 TO R 
110 IF INKEY$=" "THEN 120 ELSE 240 
120 NEXT D 
130 IF S$="A" ORS$="a" THEN BEEP 
140 IF S$="V" OR S$="v" THEN 150 

ELSE 160 
150 LOCATE 12,20:PRINT "X" 
160 T=T+1 
170 IF INKEY$="P" THEN 180 ELSE 

160 
180 N=N-1-1: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 INKEY$ < > "P" THEN 220 ELSE ' 

70 
230 END 
240 BEEP:PRINT "IMPROPER 

RESPONSE!" 
250 GOTO 210 

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 PCjr, 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 second. 

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 line 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 

LISTING 3. HAND -EYE 
COORDINATION TEST 

10 'HAND -EYE COORDINATION 
TEST 

20 'COPYRIGHT 1985 BY 
FORREST M. MIMS III 

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 TOO STEP -5 
80 A.-9,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 IF A > 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) 
190 IF Z= -I THEN 30 ELSE 180 

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 

LISTING 4. CENTERING 
ABILITY TEST 

10 'CENTERING ABILITY TEST 
20 'COPYRIGHT 1984 BY 

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(I) 
90 X=X-60:Y=120-Y:Y=Y-60 

100 PSET (X,Y) 
I10 T=TIMER 
120 IF X=0 AND Y=0 THEN 

BEEP:GOTO 150 
130 PRESET(X,Y)__. 
140 GOTO 80 
150 LOCATE 24,7:PRINT "ELAPSED 

TIME (SECONDS):"; T 
160 FOR N=1 TO 1000:NEXT N 
170 STRIG ON 
180 Z=STRIG(0) 
190 IF Z= -1 THEN 40 ELSE 180 

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- 
mtim response time for each subject. 

Audio -Visual Reaction Time Test 
Reaction time, as aficionados of gun 

fights in western movies can quickly at - 

ELAPSED TIME (SECONDS): 2.63 

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

Ability Test program. 

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 
lime 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 I 

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. 

February 1985 
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LISTING 5. Hi -LO GAME 

5 CLS 
10 N=INT(RND*(100+I)) 
15 T=0 
20 INPUT "ENTER GUESS:",G 
30 T=T+ 1 

40 IFG=N THEN 10.0 
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 

A. 

s. 

OPTICAL .ILLUSION 'TEST 

< .> 
tiELECT THE LONGEST FIGURE CA,B OR SAID?): 

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- 

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 
score of 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 WINDOW 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 III 
30 KEY OFF:CLS 
40 SCREEN 1,0: COLOR I` 

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 (I 11,63)-(207,63) 

100 - LINE (207,63)-(223,47) 
110 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) 
I6Ó 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=1 TO 1000:NEXT N 
240 GOTO 30 
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6:00 
/ THE HULK i'7" 

Fir/WA The first comic attraction 
in the OUESTPROBE'" 
Adventure Series. You 

become a super hero. 
A joint (ad)venture of 
Scott Adams, Inc. and 
Marvel Comics Group. 
(Diskette) 

6:30 

FÁCTH 

TS 

(Ages 5 to 10) (Micro 
School) Educational TV. 

Practice in basic math 
facts. Several levels. 
(Easy to hard) (Diskette) 

I 

7:00 
t, _ " FRENZY/ 

FLIP FLOP 
(Ages 6 to 14) (Milliken 
Edufun) FRENZY(subtrac- 
tion and division) The 

hungry gator arrives... 
save the fish... play the 
BONUS game... FLIP FLOP 
(transformed geometry) 
look at the two figures... 

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

141 

IS ON 
NIGHL 

7:30 
SOLAR 

FOX 
It's erase or be erased 
as you navigate spaceship 

.over a grid of colorful 
pulsating entities, armed 
with laser. Unlimited levels. 
A BALLY MIDWAY original. 
(Cartridge) 

8:00 
EASY SCAIV,T EASY 

SCRIPT 
'Our best wordprocessor 
Displays 764 lines by 40 
characters. Prints over 
130columns. Global/local 
search/rep-lace/hunt/find. 
Super/subscripts. Insert/ 

irr nt nouare delete characters, lines, 
- - sentences, paragraphs. 

(Diskette) 

8:30 
THE 

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

Ratec PG. Expands 
Commodore BASIC by 
an additional 114 

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

9:00 , 
d r elct .e.e 

MAGIC 
DESK I 

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- 
NATIONAL 

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

CF. U LJ =Z - U 
Commodor0 
Internati;, 
S::Ke -. ( 
;.. 

'7".."..;- ' 
s1,-`a ..ty 

i t¡ 
,Iffilyu 

10:00 

SIMONS' 0_ 
BASIC 

SIMONS' 
BASIC 

. uwv.rnu.x..ccaw+m 

Or- 

Announcing the most exciting 
variety show on television. 

Featuring many of the stars of 
arcade games, education and the 
business world. - 

Produced by (and for) Commo- 
dore, the people who bring you the 
Commodore 64T,m 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. 

VVith a real high fidelity sound 
that covers a 9 -octave range. 

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 

3.5 

dcw: v, 

}' ! \ CI ¡ 
. ..,.: 

ak 

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

.. 

-. 



OUR AD 

'#CE14 
THE WORLD'S LARGEST 
COMPUTER MAIL ORDER FIRM. 0 

AU. MAIL Comfy -LaPointe. Inc. 12060 SW Garden Place, Portland OR 97223 tr.. TOLL FREE (800) 547-1289 
CASH -ter -CARRY COMPUTER STORES, INC,--.SAN FRANCISCO, PORTLAND, SEATTLE --.SEE BELOW 

, HARDWARE for your APPLE 
COMPUTERS 

*Pima 
SYSTEMS IN STOCK CALL 
LIMPED WARRANTY-100%Pat & Lem Ax 90 days Ley us 

DISK DRIVES 
OUR 

$ 15 
$ 199 
$ 79 
$ 195 
$ 209 
$ 239 
S. 49 

$$ 29 
Si 239 
$ 389 
$ 499 
$ 89 

149 

UST 
*CENTRAL PT., Flea, 1Rlty & Apple DOS $ 20 
*MICRO -SCI, AZ 143K Disk Drive $ 345 

A2 Controller Card $ 100 
1/2 At Disk Orne (Ile) $ 269 
1/2 Ht Disk Drive (11c) 

S 299 

TEAL d U 1EÁ0 T40 bred 3e. 16 / $ 349 
Controller Card by ComX S 110 

1/2 HIGH TEAC, T80 Double Sided, 3291 $ 449 
MAC, Catroller Card $ 85 Rana Elite 1, 1636. 40 Track $ 379 

Elite 2, 326K, 80 Track $ 649 
Elite 3 6526 160 Track $ 849 
Elite Controller $ 145 

Video Tech, 1/2 Ht Disk Drive $ 225 

RAM EXPANSION 
*ComX.80 col. +641/ RAM,for Ile, 1 YcWly $ 199 

RAM Card, I Yr. My. (II+) 16K $ 179 
*Microsoft RAN Card (II+I 19/ 5100 
*Titan/$alum RAM Card 12E41111+) $ 599 

Other RAM Cards & Software in Stock 

VIDEII CARDS 

$ 99 
$ 39 
$ 69 
$ 329 
CALL 

ComX, 80 col. +646 RAM (Ire) I yr. wty. $ 199 $ 99 
.Vfdax, WdeoTorm 80 col (+o el $ 279 $ 175 

Utralerm 0+ or e) S 379 $ 229 
Soft Video Switch I1+) $ 35 $ 22 
Enhancer 11 (II+) $ 149 $ 95 
Function Strip 111+1 $ 39 $ 25 

We Have Full Vrdex Lina Cali U," to 3590 o0 

MISCELLANEOUS 
.CCs, Send Interface 7711 (Set BAUD) $ 150 $ 95 
.CPS/EashfdeWYd Cad 2 (copier,ror, e) $ 140 $ 99 
Chalkboard Power Pad (Requires Kit) $ 100 $ 73 

D64(b199 Cold Cad Expasondt. 

CPA4 God Cad / $325 5 239 
Kensington. System Saver Fan $ 90 $ 65 
Key Ironic, KB200 Keyboard (I1+) $ 298 $ 219 
Koala, Touch Tablet w/Miao Illustrator $ 125 $ 75 
Kraft Joystick (Pint+) $ 65 $ 49 

Game Paddles (11/11+) 5 50 $ 39 MLR Sup Rfan (II* only) $ 50 $ 30 
*Microsoft, Z80 Softcard (+ ore) $ 345 $ 235 

Z80 Softcard Premiumllel $395 $ 275 

$ 25 
$ 90 
$ .50 
$145 

Main Street Filer or Writer, ea $ 199 
Maser*, Diskettes. SS/SD. 311', 10pak S 60 
Mogahaus, Megafiler $ 195 
Microsoft, Chart $ 125 

Word or File Or Multiplan, each , $ 195 
Mirage Concepts, Trivia S 50 
Monogram, Dollars & Sense $ 150 
Novadon, Smartcat Plus Modem wAoft $ 499 
Penguin, Transylvania $ 35 

Graphics Magician $ 50 
PrarnMFrs,Rolkdan 1200 w/cadefmA 5 495 
Scrbaouas/Ligtnning,Mastertype $ 35 
Simon & Schuster, Typing Tutor Ill $ 50 
Softw. Pub., PFS: File or PFS: Report ea. $ 125 

PfS: File & Report 
Stoneware, DB Master 
Delos, File Vision 
T/Maker, Oickart 
Vldex, Vegas 

S 195 

S 195 

3 195 

$ 50 
$ 60 

OUR 

$ 99 
$ 159 
$ 12 
5 19 
$ .395 
$ 275 
$ 59 
$ 399 
f 94 
$ 169 
S 26 
f 29 

145 

f 159 
CALL 
S 21 

f 35 
f 85 

$ 
125 

35 
$ 125 

5 1 
$ 32 
5 95 
$ 379 
$ 24 

S 350 
f 19 
f 33 
$ 79 
S 125 
S 125 
$ 125 

$ 34 

SOFTWARE for your APPLE 
BUSINESS & TRAINING 

AL$/Silicon Valley. Word Handler 
List Handler 
Handler Pak (Word, List Spell) 

*Applied Soft Tech., VersaForm 
Arktronics, Jane w/Mouse (II+a Ile) 

Jane w/o Mouse (Ilq 
Arbci, Magic VAndow II 

Magic Words 
*Ashton-Tate, dense II (Req CP/M 80) 

BPI, Job Cost 

AR,AP,PR or INV,each 
*Broderbund, Print Shop, 

Bank Street Speller 
* Bank Street Writer (specify 11+,1 c) 
* Bank St Combo (Writer & Speller) 
Continental, GLARAP or PR, each 

Home Accountant 
CDEX.for Vrsacalt Mubplas Apple lie,each 
Dow Jones, Market Analyzer 

Market Manager 
Market Microscope IN STOCK 

39 Hayden, Pe Writer Nos 2.2) 
30 *Harvard Sell Tax Preparen, 1984 
65 Human Edge Sales Edge a Management 
95 Knoware, Knoware 
50 Living Videotext, ThinkTank 
29 Meca, Managing Your Money 
33 Micro Pro, (all require ZBOCP/M Card) 

WordStar'. S 350 $ 189 
Wbrdtar w/Stxcard $ 495 $ 265 
WUrd3ar Professional 4 Pak S 495 $ 265 

* MaiMage, SpellOar, or Stalndeu, ea S 99 $ 54 
mfoOar and SarCard $ 595 $ 295 

Microsoft. MulRRan (Ipple DOS a CP/M) $ 195 $ 129 
*Osborne/CornX (Disk and Book)(Stat, Bus. & Math) 

Some Common Basic RogransEl5ea) $ 100 $ 49 
Practkal Basic Programs(40 ea.( $100 $ 49 

Peachtree, Requires CP/M & MBasic, 6411 

Series 4001 &AR & AP, all 3 $ 395 
.Quark Word Juggler & Lexicheck Ile) $ 189 

Sensible, Sen. Speller or Bookends. ea. S 125 
Siena/On-Line, The Dictionary $ 100 

Gen. Manager II $ 230 
ScreenWriter II, 2 Pak w/Ud $ 130 
Homeward 5 50 

Software Arts, TK!Solver (for Ile or Ilc) S 299 
Software Publishing, (specify +a e) 

PFSEile, PISGraph, PIS Reporteach $ 125 
PFS: Write Ile) $ 125 
PFS Proof S 70 

Stoneware, DB Master Version 4,0 $ 350 
DB Utility Pak l or II $ 129 

VisiCorp, Full Line In Stock 

5 239 
f 129 
f 79 
$ 69 
$ 155 
f 89 
$ 45 
$ 199 

$ 79 
f 79 
f 48 
$ 225 
f 82 

CALL 

OUR Beagle. GPLE or Alpha Plot each 
39 ful Beagle line in stock 
39 Borland, Turbo Pascal 
95 Central Point Copy II Ras Ibit copier) 

240 Einstein/Alison, Compiler 
195 Epson, Graphics Dump 
119 Funk Software, Sideways 
99 Hayes, Terminal Rog kx Smartmodem 
48 tnsoft, GraFORTH II by Paul Lutus 

269 Microsoft. Full Line in Stock 
375 Omega. Locksmith 
249 Penguin, Complete Graphics System II 

34 Phoenix, Zoom Grabs 
Quality, Bag of Tricks 
United SWI, ASCII Express -The Pro 
lltitico, Essential Data Duplicator Ill 

HOME & EDUCATIONAL 

$ 35 $ 27 
CALL 

S 55 $ 35 
5 40 $ 25 
S 129 S 95 
S 15 $ 9 

$ 100 
$ 

65 
S 90 $ 65 

CALL 
$ 75 

$ 34 
$ 29 

87 49 

Barrens, Study Program for SAT $ 90 $ 60 
Beagle Bros., Full line in Stock CALL 
Bluechip, Millionaire $ 60 $ 32 
Broderbund, Print Shop $ 50 34 
CB$, Large Inventory in stock CALL 

*Continental. Home Accountant $ 75 5 49 
Davidson, Full line in stock CALL 
Dow Jones, Home Budget $ 95 $ 69 
Edu-Wre. large Inventory in Stock, CALL 40% off list 
Electronic Arts, Full line in stock CALL 
Harcourt Computer Prep for SAT S 80 $ 49 
Koala, Full line in stock, CALL 35% off list 
Learning Co,Lage Irne ory it DadiCAit 35% off bet 
Microsoft, Typing Tutor II 5 25 $ 17 
Mononern. Doles & Sense or SAM, ea $ 100 $ 59 
Scarborough/Lightning- Mastertype $ 40 $ 27 
Simon & Schuster, Typing Tutor IV $ 50 $ 33 
Sub Logic Right Simulator II $ 50 $ 25 Tens-, lo0 e 99 65 

GAMES 
Atari, large Inventory in dock CALL 
Bodsrbtsad het So in 8Am CALL 
Dater * Aria a Zaroat each S 40 $ 27 
Electronic Ant, Sky Fox a (Nobel $ 40 $ 29 
Hayden, Saran III (Dies) S 50 $ 34 
blocnn, Zak Uak IL7ak Ill ea $ 40 S 27 

Nnsoft3Games.7arg/Spder Raid/Grapple S 82 $ 25 
Muse, Castle or Beyond Castle Vblfenstein $ 35 $ 23 
Origin, Ultma Ill $ 60 $ 40 
Penguin, Transylvania $ 35 $ 24 
Professional, Trivia Fever S 40 $ 25 
Sierra/On-Line. Ultima II $ 60 $ 40 
Sir -Tech, Wizardry $ 50 5 35 
Spinnaker, Full line in stock CALL 35% on list 
Sub Logic, Right Simulator II $ 50 $ 35 

DISKETTES 
* CONROYLAPOINTE"' DISKETTES 

We guarantee these top quality products with the Conroy. 
LaPointe name. 5 YEAR LIMITED WARRANTY. 

10 ea SS/SD, 35 Track (Apple etc.) $ 14 
100 ea, SS/SD. 35 Track (Apple, etc.) $ 120 

1000 es, SS/SD, 35 Track (Apple, etc.) $ 999 
10ea, DS/1:0, 48 Trade (IBM, H/P) º $ 17 

100 ea, DS/DO, 48Trad (IBM, H/P) $ 140 
1000ea OS700, 48 Track (IBM HR) , $1190 

CONROY-LAPOINTEV" 
IBM PRE -FORMATTED DISKETTES 

10ea DS/DO,, 48 Trade (IBAAPC Re :image:2 NEW $ 25 
100 ea D5Á0.48 Track (18M -PC Prefrmaltea) NEW $ 210 

1000e6 D9130, 48 Track (IBM-PC Ftebrmal9ac) NEW $1695 

coo 100 ea SS/W, 400 (Mille, IBM) 
10 ea WAD, 400 (Apple, I80 

100m DS/00, 40T (IBM I-1/1") 

10ea DS/DD, 405 (IBM HR) 
DYSAN, 10 ea SS/DD Fixée,, etc.) 

10 ea DS/D0 48TIBMHR,etc) 
MAXELL 10ea, SS/DD,31/2"(MAC) 

llea,DS/QD HiDensity(BM-AT) 
10 each, MDT, SS/DD 
10 each, M02, DS/OD ' 

MEMOREX. Klee, SS/S0,91/2" (MAC) $ 65 
'VERBATIM, 10 each, MD51501, SS/DD $ 49 

10each,MD34DS/DD $ 84 
10 each, 31/2", SS/DO MAC) 5 65 

GENERIKn" DISKETTES 
AS LOW AS $1 

W/Jackets, 
no labels, top quality. 

90 day warranty 

100 ea, SS/SDr35 Track (Apple, Atan) 
250 ea. SS/SO, 35 Track (Apple, Alan) 

1000 ea., SS/SD, 35 Track (Apple, Atan) 
TOO ea., DS /DD, 48 Track IBM, H/R 
250 ea., DS/DD, 48 Track (IBM, HR} 

1000 ea., DS/DD, 48 Track (IBM HR) 

OUR 

$ 196 
21 

5 
S 27 

35 
S 35 
$ 55 

19 
$ 

ái 
$ 27 
$ 32 

35 

NO HASSLE 
MONEY BACK 
GUARANTEE 

ON GENERIKS 

$ 415 
$1036 
$4150 

$ 626 
$ 

f 85 
$ 

722950 

S 119 
$ 319 

.5 995 

MODEMS 
ANCHOR, Signalman Mark XII 
HAYES 113/4 -PC Smartmodem 12008 

IBM-PC Smartcom II Software 
Mcnomodem Ile w/Smartcum 
Maomodem 100 (S100 bus) 
Stack Chronograph (RS232) 
Stack Smartnbdem 300(05232) 
Smartmodem 1200(RS-232) 

IBM-PC to Modem Cabe 
KENSINGTON, Modem 1200 
NOVATION, 103/212 Smart Cat 

Smarllat Rus w/software (MAC) 
ACCESS 12-3 (12008+Crosstalk XVI) 
Apple Cat II 300 BAUD 
212 Apple Cat.120013AU0 
Cat 

J -Cat 
212 Auto Cat 

PROMETHEUS, RoMidan 12001MAC) 
ProModem 12(® (IBM) 

QUADRAM, Quadmodem, Internal IBM 
Quadmodem, Stand alone 

S 399 
5 599 
5 149 

5329 
S 399 
5.249 
S 289 
$ 699 
$ 39 
S 595 
5595 
5 499 
$ 595 
$ 389 
S 725 

t149 
5695 
S 495 

f 5395 

$ 695 

MONITORS 
*AMDEK, Color Senas 

Color 300 Comp/Auto S 349 
Color 500 Comp/VCR/RGB/Auden , $ 525 
Color 600 Hi Res RGB /Audio $ 649 
Cita 700 Ultra Hi Res RG8 $ 749 
12" Green, 83006 $ 179 

12" Amber, 8300A $199 
12" Amber, 43164 for IBM-PC $ 230 
13", Color IV, RGB, 720Hx40CMIBM) S 795 

PRINCETON, RGB Hi Res, H112 S 795 
RG8 Hi Res, SR -12 $ 799 
Scan Nubia/ for SR -I2 $ 249 
Amber, MAX -12 (Tor Mono Board) $ 249 

QUADRAM, Quadchrome 12" RGBCobr $ 695 
Quadscreen 17"968x512w/cale $1995 

$ 650 
5 250 

$19 
$200 
$200 
$ 599 

Quadchrome II, 14" RGB Color 
Amterchrane, 12" Amber 

*ZENITH, 12 -Amber, ZVM122 
12 -Green. NM 123 
12" Amber, ZVM 124 
12" Color, ZVMI35 

OUR 

269 
$ 409 

$ 239 
$ 275 

189 
225 

$ 489 
$ 19 
$ 385 

$ si9 f 369 
$ 
S 549 59 
$ iá 
f 579 

5 289 
425 

$ 495 

.5 259 
$ 395 
5.495 

595 
$ 119 
S 149 
$ 

S 499 
f 599 

5 
179 
199 

$ 495 
$1595 
f 450 
$65 

195 
f 89 

f 469 

PRINTERS 
DOT MATRIX: 

EPSON, JX80--Color Printer, 160 cps 
LQ 1500 200 & 67 cps $1395 
R580-100 cps $269 
RX80-F/T S 369 
RX 100-100cps 136 cd,pinta. 5 499 
FX80-160 crs .5 609 
TX100-160 cps $ &95 

MANNESMANN Spit --80 cif, 8C cps $ 399 
TALLY, 160-80 cat. 16á(s 5 798 

180-1320í 160c(a $1098 
OKIDATA, 82A-80 cot, 120 cps pas $ 349 

830-132 Cd, 120 qTe, para $ 749 
84 -136 cif 200 cps, para $1395 
92-80 col., 160 cps, para. $ 499 
93-136 col., 160 cps para. $ 799 
2410P-Pacemart,350cpspara $2995 

Color Pnoter 895 
*STAR MIC., Gemini10"XX,, 120 /5. l8' $ 499 

Gemini 15'6 120cp4 15" $ 549 
TOSHIBA 

1340-144 cps)LQ) & 54 cps)DQ NEW 995 
135l-l06cps $1895 

TTX TTXpress portable/haidheld,4áps $ 229 

LETTER QUALITY: 
JUKI. 6300-40cps pare $ 995 
*JUKI 6100-18cps pax 3 pitch $ 599 
TTX 1014-1ops,para.&Sa,pn&idct3) $ 499 

1114 -careas 1014w/T/F,2o2.8pop S 599 

OUR 

InStock 
InStock 
InStock 
InStock 
InStak 
InStock 
5 299 
S 568 

$39 
S 599 
$1095 
S 399 
s 649 
$1995 
$ 795 
$ 269 
5 419 

795 
$1375 
S 129 

f 449 

s439 

PLOTTERS: 
AMDEK, Am plot 11, 6 pen, 10x 14 Bod $1099 $ 899 

PRINTER SUPPLIES: 
Traitor Feed Paper, Ribbons, Daley Wheels ^CALL 

PRINTER INTERFACES 
& BUFFERS UST OUR 

ARBO, IBM-PC to Para Printer Cabe $ 60 $ 30. 
EPSON, Parallel Interface for LQ1500 $ 100 $ 79i 

Serial Interface Board 'S 130 $ 105 
MPCM1pplell Of &Cade Lon Epson & Crrek 5 95 $ 59 
OKIDATA Pug 'n Ray, Tanta Clagradtea $ 50 $ 42 
ORANGE MICRO,Grappler Pits for Apple S 149 $ 99 

Buffered Grappia Rus 166 $ 739 $ 159 
PRACTICAL. *rebuff In -line 646.para 5 349 $ 259 

MuaobuO In -line 646ser. S 349 $ 259 
QUADRAM. M expandatle S ki:CY /0 5139 ISriapon ro 64111 

Microfazer, w/Copy, PP, 9/, AMPO wAS $ 179 $ 139 
Maofazer, w/Copy, PP. 641( IMMP64 wR5 $ 299 $ 229 
Microfazer, w /Copy, PP. 12810 *RS $375 S 345 
Misto/a/a, Snap -on, BR PP, Epson w/S $169 $ 129 
Miaofaza, Snap -on, 646. P1 Epson wRS $ 299 $ 229 
STAR MICRO, Serial Interface &Cade 5 92 $ '79 

CABLES 
ARBO, IBM-PC to Modem Cable 

IBM-PC to Para Printer Cable $ 60 $ 30 
ASTAR, RE Modulator for T.V.(Apde) $ 35 5 20 
CURTIS, Monitor Extension Cable (IBM) $ 50 $ 35 

3-9' Keyboard Eztens. Cdbie IBM) $ 40 $ 30 
RCA Monitor Cade $ 15 $ 9 
STAR MICRO, Serial Interlace &Cade $ 92 $ 79 

ACCESSORIES 
Curtis, Diamond, 6outleb, switched $ 50 $ 29 

Emerald, Sodas, 6' cord S 60 $ 35 
Ruby, 6outleá, 6' cad, filter $ 90 $ 52 
Sapphire, 3 outlets. *Alter 

- 
5 80 5 46 

EPD, Lemon $ 60 $ 29 
time 590 $ 45 

PeOrangache $198 $ 39 
INNOVATIVE, Fipnfie 10 (dskf/ M]a) $ 7 $ 4 

Flip -n -Fite 50 (diskette boded $ 22 $ 15 
Kenskngonl Masterpiece lIBM) 5 140 $ 95 

PC Saver" Une Card w iIer (18M) $ 50 $ 35 
Remote Control IBM) $ 180 $ 115 
System Saver Fan (Apple) $ 90 S 69 

NETWORK Mena'4outla *Mgr & surge $ 70 ' 5 35 PEST DATA Heal Dearing la $ 16 $ 12 r 

UST 

f 550 
555 
5750 
$ 75 

S 40 

S 69 
50 

590 
=55 

75 

MISCELLANEOUS 
LIST 

*Orange Micro, Grappler Plus le or +) $149 
1611 Butler Board for Grappler Pius $175 
Buffered Grappler Plus, I6K $239 
2 Chip Set for Buffered Grappler $ 28 

Paymar, Lower Case Chip, Rev. 7 01+) 5 50 
*PC PI, Applicard, 646 w/I286 Ext. $ 595 

Applicant 6MHz, 14 features $ 375 
RH Electronics, Super Fan II $ 75 

*Titan/Saturn, Accelerator Ile $599 
Trackhouse, Numeric Key Pad $149 
Transend/SSM, A1011, Serial/Para I/F $ 225 
TG, Tracball or Select, -Port $ 40 

Joystick or Game Paddles $ 45 
*Video, PSIO I/F Card a 229 

Macintosh 

Bluechip, Millionaire - $ 60 
Central Point. Copy 1 MAC S 40 
Continental SaRwae, Home Accountant $ 100 
Creative Sokrion., MacFFM Level $ 149 
Dow Jones, Straightalk NEW $ 79 
Electronic Arts, Pinball Construction $ 40 
Hayden. Sargon Ill $ 50 
Human Edge, Sales or Mgmt. Edge, ea. $ 250 
IMocorn, Full Line in Stock 
Kensington, Swivel 

Starter Pak 

Surge Suppressor 
Living Videotext Think Tank 

CREDIT CARD 
APPLICATION FORM 

Reese Seed me a Corny ti LaPointe credit care 

I~caul berm Iunder. 
Sand there a no 3%dirge as 

Ion Conroy -LaPointe credit 

Icard 
purchases Mxvmum 

OTY nAaCuris 
MAIL TOP 12060 SW Gannon Piece Portland, OR 97223 

FAME 

ADDRESS 

STATE DP 

LIST 

S 80 
S 80 
S 130 
$ 389 
S 295 

S 179 
5 150 
$ 70 
$ 495 

$ 595 
S 395 
S 50 
S 70 
S 70 
S 140 
$ 250 
S 75 
S 60 

S 350 
5.300 
S 349 
S 150 

$ 250 
$ 250 
$ 95 

$ 150 

5200 

usT 

UTILITY & SYSTEM 

45 
45 
85 

165 
49 
40 

219 
189 
219 

89 
185 
165 

64 
99 

125 

$100 
$ 80 
$ 40 
$ 40 

5 130 
$ 80 

ORDERING INFORMATION & TERMS: SW a /%41"4 °RS7223gInc"r figuresdouble your i Insurance e (s ui Rem r"" stock NO 0.0.0. Cashiers cheá4 honey ciders Fortune 1000 chocks and government dweks-rre immediately hair. Persona and ether company checks-Mbar 20 days to dear Rhea retied 3% cash discount so ADO 3% to above price, fa VISA MasterCard a American Express Add SIN CHARGES: US Mainland, 3%155 minimum) for standard UPS ground: UPS Bun, 6% (510 minimum); he U.S Postal, APO a FPO. 12%1515 minimum) Hawaii -UPS Blue For Alaska or Canada-LIPS in sane areas enl, al others Poste-call or write, a spryly Pahl. Fregn ceders except Canada, 18%1125 minimum). Mpyrors by Postd a ro faegn counma, 30%1550 minean). Orders ne eiV ed alb insufficient SIH charges nil be refunded. All prim eoaiabiny and specifications sub red to eras or change wdhoul notice so cal to verily..A4 goods we new, include warranty and are guaranteed to work. Due to cur bw prices and our assurance that you well gel new, unused product-ALL SALES ARE FINAL Cal before returning goads for repay a repbcdnent ORDER DESK YOURS-- MM NA ®M PST, Mandy through Friday, Saturday loco 4 1604 here is 90.1 in New York) EeanoRAY", FaaleN", and Grnt"n Raderarb of CasXCapaalian. PC 1MeCrd"rW SWMN^ n iraonvke of »gam Confute. 

Circle No. 10 on Free Information Card 
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LOW PRICES TO PROFESSIONALS WHO KNOW WHAT THEY WANT AND KNOW HO_ W TO USE /TI 
o t984 by Conroy -LaPointe, Inc. 

Alf Rights Reserved 

COMPUTER 
SYSTEMS - Call for Details - 

256K =_ =- - PC 
360K 

Disk Drives 
by CDC 

90 Day 

Limited Warranty 
By Us 

COMPAQ Pon able, 
2561 2 360K Disk Drives 

itt SANvo555Z 
25612 320K Disk Drives 

Tel PC, 
25611 2 360K Disk Drives, 8088 Chip 

EN/ 
2150, 

2561 2 320( Disk Drives, 

MS DOS 2.1. 8088 Chip, 2 S/P 

CALL 

CALL 

CALL 

CALL 

DRIVES AND 
ACCESSORIES 

for the IBM-PC or XT 

LIST 
PRICE 

OUR 
PRICE 

Amdnk V, »height internal, 320/3601( $ 658 $ 498 
Amdisk III, 3" Dual Floppies, 500( $ 299 S 249 

129 
CONTROL 

DATA 

DISK DRIVES 
320K/360K 

DS/DD 

Calla ForPricesLaicer 169 FULL HEIGHT QQuantityy 

147 HALF HEIGHT 

30 Day limited Warranty by Factory Authorized Distributor 

CDC, 1 Hi Dual Drive Installation Kit $ 30 $ 16 

MAYNARD, Floppy Cant )w/Para.Port( 
Interface Iv /Para Port 
Interlace w/Ser. Port 

$ 300 $ 239 
$ 300 $ 185 
S 310 $ 195 

PERFECT DATA. Head Cleaning Kit S 16 $ 12 

QUADH 
uaddiisY 

Mk 
Hard Disks w/Controller IN STOCK 

HARD DISKS 
Convert your PC to 10 meg and to be XT compatible with 
one of the following INTERNAL HARD DISK SYSTEMS. Kits 

are quality engineered to work with DOS 2.0/2.1. Com- 
pletely XT compatible. All you need isyour DOS manual. 
Easy to Install. Includes 10 Megabyte Hard Disk, Controller 
Card and Instructions. 

KaYtartam 
L1 

Megaltrght 100, 10 mbyte Hard Disk Kit $ 799 

MAYNARD 
10 meg Hard Disk Kit WSI Sandstar 
Controller will accept 3 Sandstar modules $1.395 51150 

* MEANS A BEST BUY 

'1ST OUR 

ÁPPUED SOFT. VersaForm $ 389 $ 249 
ARKTRONICS, Jane S 295 $ 189 

ASHTON-TATE Framework $ 695 $ 349 
* dBase RI $ 695 $ 369 

dBase II, (req. PC -DOS 9.128K) $ 495 $ 289 ' dBase II to Ill upgrade $ 200 $ 119 
Everyman's DB Primer (Book) $ 15 $ 12 
Friday! $295 8 159 

All, Training Programs-large Inventory $ 75 $ 50 
BPI, lob Cast Accounting $ 795 _ S 495 

Gen'I Acctg, AR AP or PR. each $ 595 $ 375 
Personal Accounting $ 195 $ 125 

BRODERBUND, Bank Street Whiter $ 80 $ 50 
CDEX Trailing NinennO---large Inventory' $ 70 $ 45 

*CONTINENTAL Untie $ 195 $ 125 
Tax Advantage $ 70 $ 45 
Home Accountant Plus $ 150 $ 90 
PCM(FilingPropertyManagement n MaYm 

$ 495 $ 329 
DIUTHIUM PRESS, PC to MAC & Back $ 100 $ 65 
DOW JONES, Investment Evaluator $ 139 $ 99 

Market Manager $ 300 $ 189 
Market Marzer $ 350 $ 219 
Mal« Microscope $ 350 $ 219 

FOX &GELLER,dWr+tSDOSoCP/M89 $ 99_ $ 65 
Quickc de or dGraph, each $ 295 $ 165 

HARVARD, Total Project Manager NEW $ 495 $ 315 
Harvard Proied Manager $ 395 $ 250 

HAYDEN, Pie Writer $ 200 $ 125 
Re Speller or Sargon III, each $ 50 5 30 

HOWARDSOFT, Tax Prepare ' $ 250 $ 200 
Real Estate Analyzer $ 250 $ 170 

HUMAN E0GEConmurrcmra Edge NEW $ 195 $ 119 
Mind Prober NEW $ 50 $ 32 
ManagementSales or Negotiation F_d.geea $ 250 $ 159 

IUS, EasyWnter II System $ 350 $ 250 
EasySpeller II $ 85 $ 125 
GI, AR. AP, OE or NV, each S 595 $ 375 
Business System : GL*AR+AP $146 $ 995 

INSOFT,CraPORTH (animated 30 graphics) $ 125 $ 65 
KENSINGTON,Easy Link Mad Manager $ 95 $ 65 

9 95 f 64 
$ 395 $ 159 
$195- $ 105 
$ 195 $ 105 
$ 495 $ 309 
$ 695= $ 465 
$500 $ 300 
$ 195 $ 125 
$ 350 $ 189 
$ 495 $ 295 
$ 595 $ 325 
$ 695 $ 395 
$ 495 $ 265 

KNOWARE Krioware deg graphics) 
UFETREE udkswnter Deluxe 

Vollawrifer 
LIVING VIDEOTEXT, Think Tank 

LOTUS. 1-23 
Symphony 

MOBS, Knowledgeman 
MECA. Managing Your Money 

MICROPRO, WbrdStare 
Wádstar 2000 
WordStar 2000 Rus 
WordStar Professional Rus 

WordStar Professorial, 4 Pak - 

FOR YOUR ITEM -PC or'XT 
LIST 

451ADVANTAGE Mud Bd la AT 

SxPakPus,64K,S/P,CC+S/W $ 395 

S1rPakP942591.SR/GC*SM $ 695 

9xPake14384(,S/AL+SMI $ 895 

Game Port for SwPak $ 50 
I/O Pius II, S/P/CC $ 215 
I/O Plus II, S/P/CC/G $ 265 
I/O Rush, 2S/P/LUG $ 315 
MxiotraphFlus-P/CC(fatotrs) $ 495 

PCNet, Starter Kit, PC002 $1493 
PCNet Grcud Board,P0001 $ 695 

ComboPus Products 

MegaPus Products 

CURTIS áro KKeeyloarrdEatenCadle $ 40 

Vertical CPU "System Stand" S 25 
Monochrome Ext Cade Pair S 50 

HAUPPAGE 0087Chip $175 
8081 Math Pak $ 295 

(HCW) 8087 Software Pak $ 180 

8087 Macro Pak $ 245 

HERCULES GGraapphi Card. Mono $ 499 

KAMERMAN. External Power Supply $ 395 

KENSINGTON, Masterpiece S 140 

PC Saver 'Line Cord wilder $ 50 

Key Tronlc 185150, Std. keyboard $ 209 
185151, Std. keyboard $ 255 
KB5151 jr, keyboard $ 255 

Yíoala Koala Pad^w/PC Design $ 150 

Programmer's Guide $ 15 

MAYNARD Mu n`hon 
(6) Card MFG $ 89 

SAND 
M°nxxy Card no RAM $ 199 

Memory Card 259( S 495 
STAR HardDak 15 Module (HDM) $ 499 SHardtksk Cable $ 30 

Para Pon Module (PPM) $ 59 

Serial Pat Module (SPMI S 95 

Crock Cal. Module (CCM) $ 55 

Game Adapter Module (GPM) $ 49 
Memory Module O'K (MHO) $ 122 

Memory Module 2591(MM250 $ 422 

1110 meg Hard Disk&I/TWS1 $1395 

OUR UST OUR 

CALL MICRON. 4164 Chips 20C ns $ 12 $ 4 

$ 245 
f 

4395 6 Mina-ao, r System Card 259( $ 625 $ 450 
Morse $ 195 $ 139 

f 39 PC jr Booster with Mouse $ 495 $ 329 
$ 150 System Card, 646 5 395 $ 275 
$ 185 

2155 MOUSE SYSTEMS,PC Mace w/PC Paint $ 295 $ 189 

$795 
$ 365 PARADISE. Modular Graphics Card $ 395 .f 285 

LL PLANTRONICS 
1 39 Colar Board & Cokvma®c 16 coke /Para S 559 

$ 30 Cola Board & Draftsman, 16 cola, w/Para $ 559 

$ 
f 
$ 

$ 

f 
$ 
$ 

$ 
f 
$ 

$ 395 ,Quad 3218 

$ 399 Quadret 
$ 27 Qualnet IX 

$ 49 Quadlink 

159 
235 Quadboard no RAM expand to 384(' S 295 

138 * Quadboard .64K expand to 384KS/PA:C $ 395 

195 Quadboaed 2591. expand to 384KS/Pra $ 675 

169 * Quadboard 38411 SR/CCrO S 795 

329 Quadboard IL no RAM expand to 2591 9 295 

295 Quadboard It 641.expand to 259 2SCx 5 395 - Quadboard IL 2591 2SAx $ 595 

Quad 512 * 6411 plus serial port $ 325 
39 Quad 512. 2591 plus serial port $ 550 

159 Quad 512 + 512K plus serial part $ 895 
199 Quadcolor I, board, 16 colors $ 295 
199 . Upgrade Quadcolor I to II kit $ 275 

89 Quadvue, board, Moro/S/P/CC 

14 Quadchrome, 12" RGB Color Monitor $ 795 

79 Quadchrome II. 14' RG8 Color Monitor $ 650 
169 Amberchrome, IT Amber Monitor $ 250 

X195 
52295 

$ 680 

$ 395 
f 395 

$ 22254s 

475 
5 525 
f 215 

f 326595 

5 265 
$ 420 
$ 625 
$ 195 
$ 199 
CALL 

$ 495 
$ 450 
f 165 
51090 
$1545 
$1745 
$ 449 

f 4348 TG PRODUCTS, Jvysxk $ 45 s 29 

f 99 

f1507 TItC7n Accelerator PC (8086 1281) $ 995 $ 750 

SOFTWARE for -=-P 
- BUSINESS & TRAINING BUSINESS & TRAINI$ 

.NRCRO-CRO. CarectDae $ 145 

Inb$tar Plus (+ 3artxast) $ 595 
MalMerge, SpeIStar a StarmMex, ea $ 99 

RoOpbon Pak (MM/%/SQ) $ 195 

MICRORIM, RBase Senes 4000 $ 495 

Extended Report Whiter $150 

MICROSOFT, Spell 

Mrlbplan 
Chart or Project each 
Nord 
)Ward with Mouse 

MONOGRAM. Dollars & Sense w/freni $ 180 

MULTIMATE Malndé $ 495 

OPEN SYS, GLARAP,PRINVO PO,each $ 695 
OSBORNE/CO/4X 03ook & Buse, Start & Math 

Programs on DS/DO Drsks1 

Some Common Basic Programs (700 ea) $ 100 
Pranged Basic Programs $ 100 

PEACHTREE Peach Pak 

Peach Text 5000 $ 395 
PERFECT/THORN. Pealed Wnte $ 349 

Perfect Writer & Speller Combo $ 399 
PROFESSIONAL. Trivia Fever $ 40 

QtADRAM Tax Strategy 5 395 
Investment Strategy $ 395 

QUE )trig 1-23or 123b BunaressMolo $ 15 

ROSESOFT, Prokey S 130 

SOFTWARE ARTS, 
TK Solver (MS DOS or PC DOS spec) $ 399 

SOFTWARE DIM, Accounting Plus $ 495 
SOFTWARE INTL. Coen Access $ 695 
SOFTWARE PUBLISHING,PFSAepM $ 125 

PFSfile,PFSWile,PFSGraph,PFSPlan $ 140 
PFSProof $ 95 

SORCIM, SupoCalc Ill $ 395 

SSI/SATEWTE. WordPerfect $ 495 

Personal WbrdPerfed $ 195 

STONEWARE. Aovarrsid D.B. Master $ 595 $ 396 
SUMMA, Traders Forecast $ 250 $ 159 

Trader's Data Manager $ 200 $ 129 
Trader's Accountant $350 $ 219 
Complete System $ 700 s 445 

VISICORP. VisCalc 4 1250.5 129 

- . UTILITY & SYSTEM; 

$ 195 
NEW $ 50 

$195 

$3 
f 475 

i35 

f 

54 
105 
269 

95 
f 125 

32 
125 

f 159 
235 

$ 
505 
295 

$ 429 

69 

j239 
II 239 
f 179 
i l 
f 296 

i ü7 

i295 
395 

$ 79 

f 2 
f235 

99 

BORLAND, Sidekick $ 55 $ 
9dekick ICopiable) $ 85 $ 

Turbo Pascal or Toolbox, ea. 9. 55 $ 

*CENTRAL POINT, Copy II PC $ 40 $ 

COMX. Fastrak", RAM/0sk emulator 
and printer stonier program. Works on any 

PC/DOS version or RAMCard.Menu Driven $ 100 f 
DIGITAL RES., CP/M'86" (PC/ST) $ BC $ 

Concurrent CP/M.I^iv/windows $ 835 f 

* (xt'y 
$35 

9 Each, 4164, 200 in 
90 Day Warrants b/ as 

Call for larger 
QuxnNy Ryas 

° 1983 
Conroy-LaPoatte, Inc. 

it ComX 

EconoRAM" 384K BOARD 

$350 
With Fastrak" RAM DNt Emulator and Spooky Software 

Fully Compatible, 1 Year Limited Warranty tra, CanX 

Works on DOS 1.1, 2.0ot 2.1 

Prices and avadabljty subject to change. Call. 

rXT 
UTILITY & SYSTEM 

DIGITAL RES., COAX 86" (CP4486) $200 
CBASK Compiler V,/IA-86aP000áeA $600 

PL/I (/5#B 
Prog k(¡ 

$ 750 

DR LOGO 86 (CP/M86) $100 
FUNK SOFTWARE Sideways $ 60 

HAYES. Smartcom II (Data Coco.) $149 
-INSOFT, CraFORTH)nmuted 31) graph) 0 125 

UFEBOAT, Latta C. NEW $ 500 
MICROSTFF, Crosstalk X17 (Data Cons) $ 195 

MICROSOFT, muMath/muSmp $ 300 

Business BASIC Compiler $ 600 

Pascal Compiler $ 300 

CComlaee -5500 

FORTRAN Compiler $ 350 

COBOL Oomph* $ 700 

MOUSE SYSTEMS, PC Paint NEW S 99 

NORTON, Utilities 24 id programs 8 80 

OPEN SYS. BASIC Interpreter NEW $195 
ROSESOFT, Prokey $ 130 

. HOME.& EDUCATIONAL 
ARMONK. Executive Suite S 40 

BLUE CHIP, Millionaire or Tycoon,each 9 60 

BPI SYSTEMS, Personal Accounting $ 99 

CBS, Large Inventory in Stock 

COMPREHEN-, PC 1)10.11.1 0f 2.4 ea) $ 60 

CONTINENTAL Home Accountant Plus $ 150 

DAVIDSON. The Speed Reader II $ 75 

Wbrd Aeack! or Mathtiasted, each 5 50 

DOW JONES, Home Budget $ 139 

HARCOURT, Computer SAT $ 80 

MICROSOFT, Flight Simulator II $ 50 

MONOGRAM, DMus & $erse '$165 
PBL CORP., Personal Investor $ 145 

SCARBOROUGH, Master Type $ 50 
SIMON & SCHUSTER. TyprngTutorlll $ 50 

GAMES 
ATARL Ceripade, Padln o Omkeyeadr $ 35 

.9RODERBUPD, Large Inventory in Stock 

ELECTRONIC ARTS,Fux line in Stock 

EPYX Auto $m or Temple of Apslrai $ 

35 HAYDEN, Sargon III (Chess) S 

55 INFOCOM. Deadline or Suspended ea. 

35 Zorkl or Zack II Of Zorkl8L each $ 

30 1NSO41. Mystrix,Wkxdbd or Quadia,ea $ 

MICROSOFT, FkgM Simulator II $ 

ORIGIN, Wma II $ 

59 PROFESSIONAL Trivia Fever $ 

39 SPINNAKER Large Inventory in Stock 

225 SUB LOGIC. flight Mauro Rnbal $ 

$ 135 
S 395 
$ 525 
$ 471 

135 
69 

$ 40 

$2s 
$ 129 
$ 199 
$ 399 

199 
329 
259 
229 

$ 459 

t 5694 

$ 45 
$ 187 

$ 27 
$ 39 

CALL 

$ 8899 

$ 45 

$ 89 
$ 49 

$ 110 
$ 99 
$ 32 
$ 33 

$ 28 
CALL 
CALL 
$ 27 

$ 3333 

$ 27 
$ 25 
$ 33 
$ 39 
$ 25 

CALL 
$ 27 
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HARDWARE REVIEWS 

-- 

Another giant 
enters the IBM 
compatible fray 

t 

BY ROBIN WEBSTER 

THOUGH there's hardly any stand- 
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- 
erything a user might need-and then 

u 

some. Given this approach, and the fact 
that such companies as Compaq, Pana- 
sonic, Leading Edge and Texas Instru- 
ments have all found ways of adding 
features to the standard IBM PC (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 

,)', 1 j', ! -../.) ,9:,,./,>:)./'. J%' ` ! f 

,. 

R. , \z-14 k 

*` F 

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 I/O ports, 
and a color monitor. This configuration 
sells for $3425. 

The Xtra's system unit is quite com- 
pact, measuring only 153/," X 14" X 5 

1/2"; 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 
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Most Accurate Clock uses 
NBS atomic clock signal to 
keep "perfect" UTS time. 

1i.Li tech 
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Computerized 
weather station 
"remembers" 
weather to aid 
in forecasting. 

Robotics technology 
comes to life in build- 
ing HERO- I and 
teaching it movement, 
speech, and 
manipulation. 
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World's first low-cost 
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More than just a catalog, a trustworthy guide to what's new in electronics and computers. 
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into every page of the quarterly, full -color Heathkit (- 
catalog. Ever since radio became electronics, the il- 
Ilustrated Heathkit Catalog has been a guide to new 
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drives operate quietly and reliably. 
Thinking ahead, ITT included a 128 - 

watt power supply in the Xtra, which is 
sufficient to support 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. 

I/O Connectors 
All input/output connectors, as well 

as the ac power socket, are arranged 
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 I/O 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'/2 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 I I 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, I 
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) 
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ULTRATERM 
The ultimate 
display board 
for Apple ll 
computers 

BY JAINE SAFFIR 

SELECTING an 80 -column card for 
the Apple II -I- microcomputer is 

a confusing business since every- 
body but your local grocer seems to he 

making one. Until recently, the best ad- 
vice to follow was to go with the stan- 
dard, Videoterm by Videx. 

That is no longer t rue. 
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. 

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 
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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 hewer 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.... 

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

Accourtls Receivable for a clear 
picture of your open accounts to improve 

General Ledger 

IBM 

Payroll 

IBM 

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. II 
you plan to own several, consider an IBM computer 



e 

companies with smaller numbers. 

cash flow and reduce bad debt. 
Payroll keeps records, writes 

paydiecks and W2 forms, easily tackles 
multiple pay rates and frequencies, and 
much more. 

Accounts Payable not only writes 

Accounts Payable Accounts Receivable 

like the PC/X'E It lets you store them. perma- 
nently. inside \our machine. Very handy. Here's 
another tip. 113Ú'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 
L 
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L 
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take information directly from RMS. Very. very 
handy. And ask about IBA Extended Support. a 

way to gel software updates and telephone assis- 
tance. direct from 11310. 

CIRCLE NO. 49 ON FREE INFORMATION CARD 

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 Allaska and Hawaii, 800-447-0890.) 
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SOFTWARE REVIEWS 
PROKEY 
Keyboard 
customizer improves 
quality of life 
for micro users 
BY JOHN SMITH-RICHARDSON 

pROKEY iS a software package front 
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 (co), which is 
accessed on the PC as ASCII code 236, 
you can define a normally unused key or 
a supershifted 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 he 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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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 

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- 
er, 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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JANE. 
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 had they're so expensive. 

The widely publicized Lotus Symphony 
and Ashton-Tate programs, for in- 

stance, cost $695-no small change. 

What's more, most integrated packages 

are available only for the IBM PC and its 

various clones. What's a user of a Com- 
modore 64 or Apple Ile/IIc to do? 

Start by trying Jane, a novel and inex- 

pensive integrated package from Ark - 
trollies. The basic Jane package costs 

$125; that's less than $42 for each of 
Jane's three built-in programs: Jane - 

write (a word processor), Janecalc (an 

electronic spreadsheet), and Janelist (a 

list manager). For $195, you can get Jane 

with a sturdy mechanical mouse. Either 
way, not á bad deal. 

How To Use Jane 
Jane departs from the other integrated 

packages in its heavy use of graphics 
symbols-otherwise known as icons- 
that represent everyday objects. These 

icons include scissors, paste jars, cam- 

eras, and stop signs. Rather than type in 

a long (and often confusing) command, 
you point a mouse or other input device 

at a symbol. Point at the stop sign, for 
example, and Jane knows you want to 

stop what you're currently doing. 
But take note: Jané is not a Lotus 

Symphony or an Ashton-Tate Frame- 
work. For example, where a Symphony 
spreadsheet can be up to 256 columns by 

8192 rows in size, the maximum 
Janecalc worksheet is only 20 columns 
by 24 rows. 

In doing this review, I used Jane on 

my Apple IIc. The same program also 
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works, without modification, on the Ile. 
The package I got didn't come with a 

mouse, so I had to add one of my own 

(some type of pointing device is required 

for Jane because there's no way to select 

the program's icons from the keyboard). 
I used the AppleMouse with more than 

acceptable results. I also tried Jane using 

a KoalaPad touch tablet and a Kraft 
joystick. 

The joystick didn't do as well as I ex- 

pected, and the Koala touch tablet 

wasn't very accurate without the use of 
the plastic stylus that comes with it. 

Most important, when I used the stylus, 
working with Jane became a chore. I 
found myself picking up the stylus every 

few seconds to move Jane's on -screen 

pointer. 
Starting Jane is easy. Just turn the 

computer on and insert the program 
disk. If you have a two -disk system, you 
can put the program disk into one drive 
and the data disk into the other. After a 

few moments, Jane's opening menu pops 

into view. On the top of the screen is a 

gang of icons-hand, arrow, scissors, 

camera, paste jar, and more. This, the 

main menu bar, appears in all of Jane's 

applications. 
Work begins by pointing to one of the 

three application icons (typewriter, cal- 

culator, or filing cabinet) and clicking 
the button on the mouse. For example, 

to go to Janewrite, I moved the pointer 
to the typewriter and tapped ¿he mouse 

button. A directory window appeared 

showing me the Janewrite documents 
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currently stored on the data disk. 

One Janewrite file was already there 

(a sample thoughtfully placed there by 

Arktronics), so I pointed to it and 

clicked. Once again, the disk drives 
whirred into action and another window 
appeared on the screen. Inside the win- 
dow was a sample personal letter. Keep 

in mind that I hadn't yet touched the 
keyboard; everything had been done 

with the mouse. 
To test Jane's ease of use, I cut and 

pasted the first paragraph of text and 
placed it at the bottom of the page. I pur- 

posely didn't look at the manual to find 

out how to do it-I let my intuition be 

my guide. 
I first "grabbed" the camera by point- 

ing at the camera icon, then tapped the 

mouse button. I then selected the text I 

wanted to move-the entire first para- 

graph-by dragging the camera over it. 

The text went away-but not forever. I 
went back to the top of the screen, 

grabbed the paste jar, and positioned it 
at the bottom of the document. I clicked 
the mouse button. Within a matter of 
seconds, the text was moved. 

To be fair, I should mention that I'm a 

seasoned Apple Macintosh user and us- 

ing mice and icons has become second 

nature to me. Since Jane is very Mac -like 
in its operation, I found that I could do 
75% of my work without referring to the 
manual. If mice and icons are new to 

you, you may need a period of adjust- 
ment and a reading of the manual. 

(Continued on page 94) 
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TURB 
PASCAL 
A superb Pascal system 
for only $49.95 

BY DAVID FRANKEL & 
MICHAEL K. GUTTMAN 

TUttno Pascal from Borland Inter - 
national burst upon the micro- 
computer world last year, selling 

more than 120,000 copies and winning 
praise from micro users. Although Tur- 
bo, at $49.95, is not the first low-cost edi- 
tion of Pascal, it is the first to offer so 
many convenient features for both new 
and experienced Pascal programmers. 

Beating the Traditional Tradeoff 
One of the things that makes Turbo 

Pascal so interesting is its solution to the 
painful dilemma programmers once 
faced in deciding between compiled and 
interpreted languages. Interpreted lan- 
guages allow the programmer to develop 
software interactively, but generally pro- 
duce code that executes slowly and 
makes poor use of memory and other 
system resources. On the other hand, 
compiled languages produce tighter, 
faster code, but force (he user through a 
relatively lengthy and clumsy process 
for writing, compiling, linking and de- 
bugging programs. 

As a result, most programmers begin 
by learning an interpreted language, 
such as BASIC or Logo, whose interac- 
tive features make learning quicker. 
Eventually, however, the need for more 
efficient program execution forces most 
to switch to a compiled language, such 
as Pascal or C. The programmer must 
not only learn the new language, but also 
must give up the convenience of pro- 
gramming interactively. 

Turbo frees programmers from the 
horns of this dilemma, making it possi- 
ble for them to enjoy the benefits of in- 
teractive developmentalong wit t he ad- 
vantage of producing efficient compiled 
code. A new programmer can both learn 
the language quickly and, once experi- 
enced, perhaps never outgrow it at all. 

The Turbo Environment 
Turbo Pascal achieves its magic by 

cleverly integrating a fast compiler and a 

full -featured editor. The user writes code 
using the editor, which mimics most of 
the functions (and key sequences) of 
standard WordStar. A three -keystroke 
command invokes the compiler, which 
can process a 200 -line program in about 
10 seconds. 

If compilation is successful, the pro- 
gram immediately executes; no linking is 
required. If a compilation error is found, 
the compiler prints out an error mes- 
sage. After the user presses another key, 
the compiler exits to the editor and posi- 
tions the cursor at the offending line of 
code. 

For those accustomed to other com- 
pilers, such performance borders on the 
astounding. The secret is that the edit - 
compile -run cycle takes place in memo- 
ry: It requires no disk accesses other 
than those performed by the program 
code itself. Options allow saving the 
source and compiled code on disk. 

Who Benefits? 
Serious software developers will cer- 

tainly appreciate the interactive nature 
of Turbo Pascal. Less experienced pro- 
grammers, who have learned an inter- 
pretive language, usually BASIC, might 
be even happier. Now they will have an 
opportunity to migrate to Pascal with 
considerably less trauma. 

In particular, educational institutions 
can benefit. Instructors can teach stu- 
dents a computer language right from 

the start without having to explain the 
complicated mechanics associated with 
most compilers. 

Other Advantages of Pascal 
Another major advantage of Pascal is 

that it is a "structured" language. In- 
stead of subroutines, it uses constructs . 

called "procedures"- and "functions," 
which can declare their own local vari- 
ables. If a variable is declared local to a 
procedure-even if the same variable 
name is used in another procedure or in 
the main program-the language treats 
the two variables as separate entities. Us- 
ing this technique wisely, the program- 
mer need not worry about accidentally 
using the same variable name for sepa- 
rate items. 

Another advantage is that there are no 
line numbers in Pascal, a decided conve- 
nience. A corollary benefit is that a pro- 
grammer can fit into any program a pro- 
cedure designed to be used in several 
programs without having to coordinate 
its line numbers with the line numbers of 
the main program. Procedures are called 
by meaningful names assigned by the 
programmer rather than by line 
numbers. 

A Few Drawbacks 
One of Turbo's biggest advantages can 

also be a drawback. Turbo has no linker. 
Although this lack increases the inrerac- 

(Continued on page 96) 
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' MASTER THE NEW ELECTRONICS WITH McGRAW-HILL'S 

0 

r t 

The fast, easy and low cost way to 
meet the challenges of today's 

electronic innovations. A unique 
learning series that's as innovative as 

the circuitry it explains, as 
fascinating as the experiments you 

build and explore. 

From digital logic to the latest 
32 -bit microprocessor, the McGraw- 
Hill Contemporary Electronics Series 
puts you into the electronic picture 
one easy step at a time. Fifteen 
unique Concept Modules, sent to you 
one every 4-6 weeks, give you a 
handle on subjects like optoelec- 
tronics, robotics, integrated circuits, 
lasers, fiber optics and more. 

Each Concept Module goes 
right to the heart of the matter. 
You waste no time on extraneous 
material or outdated history. It's a 
fast, efficient, and lively learning 
experience...a non-traditional 
approach to the most modern of 
subject matter. 

Unique Interactive Instruction 
With each module, you receive 

a McGraw-Hill Action Audio 
Cassette. Each tape is a dynamic 
discussion that drives home the key 
facts about the subject. Your learning 

With your first 
module, you 
get this 
solderless 
breadboarding 
system. You'll 
use it through- 
out the series to 
build elec- 
tronic circuits 
and bring 
concepts 
to life. 

experience is reinforced through 
interaction with vividly illustrated 
text, audio cassettes, and actual 
electronic experiments. Indexed 
binders preserve backup material, 
notes, and tapes for convenient 
referral. 

Perform 
Experiments 

in Contemporary Electronics 
Throughout your series, lab- 

oratory experiments reinforce every 
significant point. This 
essential experience 
...dynamic, hands-on 
demonstrations of 
theory in practice... 
will help you master 
principles that apply all 
the way up to tomorrow's 
latest VLSI (Very Large 
Scale Integrated) circuitry. 

In your very first module, you'll 
use integrated circuits to build a digital 
oscillator, verifying its operation with 
a light emitting diode (LED). You'll 
learn to identify passive and active 
components, understand concepts 
common to all electronic circuits. 

For Anyone Interested in Electronics 
The Contemporary Electronics 

Series is designed for anyone from 
hobbyist to professional. It's for you 
if you're looking for new fields of 
interest...if you're a teacher who 

wants 
an update in con- 

temporary circuits...a 
manager or supervisor in an electronics 
plant... a doctor, an engineer, a chemist 
who :Inds electronics playing an 
increasingly important role in your 
work. It's even for electronics engineers 
or technicians who feel their training 
needs freshening up. It's the quickest, 

most convenient, 
probably least 
expensive way to 
do it. And the r áf , 4' only one that gives 
you hands-on 
experience. 

15 -Day No -Risk Trial 
To order your first module with- 

out risk, send the postage -paid card 
today. Examine it for 15 days under 
the terms of the order form and see 

how the Contemporary Electronics 
Series gets you into today's electronics. 
If card has been used, write us for 
ordering information.. 

McGraw-Hill 
Continuing Education Center 

3939 Wisconsin Ave. 
Washington, D.C. 20016 
2000-025 
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NP INTO UCES 
F UNIX 

TR ' 
Motorola 68000 -based machine has gas plasma display, 512K or user RAM, 

Unix in ROM, and built-in ThinkJet printer 
BY MARK ROLLINS 

WITH so many new personal 
computers appearing on the 
market at low or moderate 

prices, it is difficult-if not dangerous- 
to identify one as significantly superior. 
It's even riskier to herald one as a tech- 
nological breakthrough. Yet that is ex- 
actly what I propose to do with the new 
Hewlett-Packard Integral Personal 
Computer (HP-IPC). 

Although, as a system developer, my 
experience is different from applica- 

tions -oriented end -users who might buy 
this machine, all of us share two primary 
goals for selecting a good system: saving 
time and protecting our software invest- 
ments. In the new HP-IPC, Hewlett- 
Packard has successfully achieved its 
primary design goal: to give applica- 
tions -oriented end -users access to Unix - 

Mark Rollins is the former editor of Mi- 
crosystems and currently a free-lance 
author and system developer. 

based capabilities and software. Meeting 
this objective, in turn, Hewlett Packard 
satisfies our selection criteria because of 
the multitasking and portability of 
Unix. 

HP has achieved its technological 
breakthrough by meeting its objective in 
a machine that is light, self-contained, 
and transportable. The IPC has a very 
fast microprocessor and graphics copro- 
cessor; built-in disk drive, printer, and 
expansion connectors; and a lot of mem- 

PHOTOS BY DAVID ARKY 
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ory, including 256K bytes of ROM, con- 
taining both Unix and an end -user inter- 
face. All of this for a price that is almost 
unbelievable, especially to those familiar 
with previous HP pricing strategies. The 
quality is typical Hewlett-Packard; the 
price is not. 

Unix multitasking allows this ma- 
chine to run several programs at once 
without the end -user noticing any slow- 
down. The way it is implemented as 
multiple windows is particularly impres- 
sive. Don't be fooled-this window sys- 
tem is very different from other current 
window systems and far superior. In 
most window systems, the only program 
that is actually running is the one being 
viewed; the rest of the programs must be 
temporarily stopped. On the HP-IPC, 
all the programs run continuously, 
providing a powerful time -saving 
capability. 

The Standard Machine 
The HP-IPC is a 25 -lb transportable 

that includes the following standard fea- 

tures: 10 -MHz MC68000 CPU; separate 
16 -bit display processor with high-speed 

window management; 800K bytes of 
memory (256K bytes of ROM, 512K 

bytes of RAM, 32K bytes of display 
RAM); built-in 32 -line by 80 -column 
high -resolution electroluminescent dis- 

play; built-in 150 -cps ink -jet printer; de- 
tachable keyboard; real-time clock; 
speaker; built-in 710K -byte 3'/2 
microfloppy disk drive; HP-UX 
(Hewlett-Packard's System III Unix im- 

plementation) and PAM (the HP Per- 
sonal Applications Manager) in ROM; 
and built-in automatic RAM disk. It 

also has the following expansion facili- 

ties: built-in HP-IB interface; two ex- 

pansion ports; bus expander for an addi- 
tional five bus slots; two HP-HILCs (for 
connecting a mouse, digitizer, etc.). The 
price for all of this is $4995. 

Options include: 15M-, 24M-, and 
55M -byte hard disks with and without 
either floppy or tape backup; separate 
710K -byte 31/2" microfloppy single and 
two -drive units; HP's LaserJet printer 
(RS -232); daisy -wheel printer (RS -232 
or HP-IB); dot matrix printers with vari- 
ous graphics and multiple typefont capa- 
bilities (RS -232); two-, six-, and eight - 

pen color plotters (RS -232 or HP-IB); 
all the other peripherals HP manufac- 
tures for the HP-IB interface. 

The system software bundled with the 
machine includes many of the standard 
Unix System III utilities and such other 
tools as the vi text editor, as well as the 
HP-UX kernel and the HP Personal Ap- 
plications Manager. In addition, there is 

an optional C development package. The 
first offering of application software in- 

cludes: word processing: Memomaker 
(HP); spreadsheet: Multiplan (Micro- 
soft); graphics: Picture Perfect (CSC); 
project management: Microtrak (Sof- 

trak); communications: Data Communi- 
cations (HP); math/statistics: Calculator 
(HP), T'KlSolver (Software Arts); data- 
base: Unify (Unify), Informix (Relation- 
al Database Systems); real estate: REMS 
Software (REMS); CAD: Chemical En- 
gineering (Kelix), Structural Engineer- 
ing (ECOM), Surveying (Land Innova- 
tion), Topography (Pac Soft). 

Hewlett-Packard, reviewing its over- 
all networking strategies for PC and 
desktop computers, claims that the HP- 
IPC will definitely be included in its 
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planning. The company does have a 
shared -resource manager that links the 
HP-IPC to the Series 80, 200, and 500 
workstations. 

Evaluation 
I ran tests on a pre-release system, and 

it ran flawlessly. Setting up the system 
was simplicity itself. The computer 
stands upright, like a sewing machine, 
with a cushioned handle attached to the 
top, covered by a cloth sheath. You sim- 
ply pull the cover off, open two catches, 
swing back the top to reveal the printer, 
connect the keyboard (built into a panel 
that protects the display when it is in 
transit), plug the system in, insert a boot 

UNIX? 
DURING the past year, "Unix" 
has been the buzz word that 
swarmed around microcomput- 

er users. Computer magazines have pub- 
' lished hundreds'of articles about Unix; 

in fact, two monthlies are entirely devot- 
ed to it. At the January 1984 UniForum 
conference, more than 100 vendors dem- 
onstrated hardware running Unix and 
software to go with it. The April issue of 
Microsystems carried a directory of more 
than 300 software packages to run under 
Unix from 118 vendors. 

In spite of the uproar created by 
-marketeers, Unix is not the leading mi- 

- crocomputer operating system. At the 
Spring ,1984 COMDEX, Mark Ursino 
(operating systems product manager for - 
Microsoft) commented " ... Unix, if 
you add up all 50 flavors, does dominate 
the market for multiuser general-pur- 
pose micro -based business computers 
... and that market is only about 10% 
of the general-purpose microcomputer 
market." He also pointed out that 

' AT&T's claim, that 70,000 computers of 
75 types are running Unix, sounds less 

s 

disk, and press the ON button. 
The first thing you see are some HP 

messages on an electroluminescent dis- 
play that reveals black characters on a 
yellow -orange background. Unlike most 
of the lap portables that use the still -de- 
veloping LCD technology, the HP-IPC 
has a very readable display. In addition, 
by pressing a two -key sequence, you can 
invert the display to orange letters on a 
black background. 

Actually, the first software you'll 
want to run is the Tutor program, which 
you accomplish by booting the system 
with the Tutor disk inserted. This is a 
well -organized, easy -to -follow, step-by- 
step tutorial on using the system and 

grand when you realize that the average 
is only 933 systems per type. In reality, 
about 25,000 of these are Tandy' model 
16$, 15,000 are Fortunes, and 20,000 are 
Altos, all running Xenix or one of its de- 
rivatives. With at least 5000 or more 
PDP-11s or VAXs, about 10,000 sys- 
tems are left, shared between the remain- 
ing 68 types. The average falls to 147 
Unix systems per type. 

At present, then, Unix can hardly be 
thought of as dominating the market, . 

particularly when you consider that 
IBM sells more than two million PCs, all 
of which run MS-DOS. AT&T, howev- 
er, is trying to capture more of the mar- 
ket with its 3B line of minis and 
supermicros, and even IBM is supplying 
PC/IX for the PC and is offering or eval- 
uating at least four other versions of 
Unix on machines ranging from main- 
frames down to the Series 1. With one gi- 
ant actively pushing Unix, and the other 
at least keeping an open mind about it, 
this year we.may see Unix growing more 
popular, if not becoming a universal op- 
erating system. So let's look at some of 

PAM, the Personal Applications Man- 
ager. PAM allows you to perform most 
system operations, including creating, 
editing, saving, copying, and printing 
files; creating and managing windows; 
and running programs. There is an op- 
tional mouse, which was provided for us 
with the system, that makes the cursor 
movement and selection features of 
PAM quite simple to operate. 

If you wish to run the HP-IPC as a 
Unix system, you simply insert the Unix 
disk, run one of the shell command in- 
terpreter programs, hide the PAM win- 
dow, and reconfigure the size of the shell 
window to fill the display area. This is a 
particularly convenient feature if you 

BY CHRISTOPHER TERRY 

the factors that may help or hinder the 
emergence of Unix. 

First, and perhaps most important, is 
t that -Unix was designed from the very 

start to bé machine independent.. The 
kernal, which contains all the logic for 
file management and multitasking, takes 
no,account of the architecture of the ma- 
chine on which it is running. All the por- 
tions that are machine -dependent, such 
as control of and communication with 
'the disk drives and other peripherals, are 
segregated in modules that have a stan- 
dard and predictable interface with the 
kernal. Unix is therefore potentially ca- 
pable of running on any machine from 
an IBM mainframe to a 16 -bit PC. This 
is not to say that porting Unix from one 
machine to another is easy-it is not- 
but at least it is possible, which is more 
than can be said for any other operating 
system. IBM and DEC operating sys- 
tems are heavily dependent upon IBM - 
and DEC hardware. MS-DOS, while it 
has Unix -like features, is transportable 
only between different configurations of 
machines using the Intel- 8086/80186/ 
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Far left: ROM compartment and two expansion 
slots are accessible from rear. Near left: 
printer unit and storage compartment 
on top of unit. Above: A simple example of 
the HP-IPC's windowing capabilities. 

have as great a distaste for forced menu - 
driven systems as I do. On the other 
hand, for the relative novice, the menu 
and help facilities that HP provides 
greatly reduce the potential anxiety of 
running the system. 

The documentation HP provided with 
the HP-IPC is comprehensive and well - 
written, and especially commendable 
considering it was reviewed pre-release. 
The tutorial was provided in hard copy 
as well as machine-readable form, and 
the rest of the documentation on specific 
features and facilities was every bit as 
clear and easy to follow as the tutorial. 
In addition, summary and reference doc- 
umentation were provided for quick re - 

80286 family of CPU chips. CP/M has 
indeed been transported from the origi- 
nal 8080/8085/Z80 -based machines to 
8086- and' 68000 -based machines, but 
other considerations have prevented it 
from making much impact in those ar- 
eas. So we can see that for its portability, 
Unix is the favored candidate for an op- 
erating system. It will not only allow 
third -party vendors to write software 
that can 'run on any machine, but will 
also protect buyers' investments in soft- 
ware should they upgráde.their hard- 
ware. It is these potentialities that 
predominate in ,the mass market's ex- 
citement about Unix. 

But the Unix universe is not without 
its problems. The "50 flavors" men- 
tioned by Mark Ursino still provoke live- 
ly discussion as to whether they are all 
"Unix," and cause dismay among those 
who want a completely standard soft- 
ware development environment. Fortu- 
nately, the standards committee of 
\ usr \ group, representing commercial 
Unix users, has done a great deal toward 
defining the generally accepted compo- 
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minders for a user - 

who has learned the system. 
I took a brief look at two of the ap- 

plication packages provided, Micro- 
soft's Multiplan spreadsheet, and HP's 
graphics drawing package, Graphic - 
Art. I used vi to write the benchmark 
program mentioned below. Multiplan 
performed as expected, with the added 
enhancement of very fast screen 
handling. 

GraphicArt was a joy. It includes a 

multitude of features, including all the 
shape, fill, and pattern options you could 
want and various type style and size op- 
tions. A question often asked is, "The 
drawing features of this or that system 

nents and. practices. Its recommenda- 
tions for future enhancement are accept- 
ed by AT&T and will be' incorporated 
into System V. Nevertheless, Andy Hall, 
AT&T's director of System V develop- 
ment, has admitted that there is still 
much to be done before Unix becomes a 

completely viable transportable operat- 
ing system in the commercial market. 
One has to remember that Unix was de- 
signed to serve specific needs in a re- 
search environment and that many of its 
techniques are 15 years old-a lifetime 
in the fast-moving computer industry. 
Where most work needs to be done (and 
is already in progress) is in system secu- 
rity, to meet the needs of commercial 
databases; networking; real-time pro- 
cessing; and the development of intelli- 
gent virtual device interfaces that will re- 

lieve the applications programmer of the 
need to know and take into account the 
characteristics of modern display 
screens and printers-especially since 
graphics are becoming of greater and 
greater importance to business users. 

However, Andy Hall also pointed out 

t 

are nice and fancy, - - 

but what can you really do with them?" 
The answer is, store the pictures you cre- 
ate in a file for later recall as part of a 

presentation or for printing or making 
slides. I didn't find this facility to store 
files, but after talking with the HP tech- 
nicians, I suspect that it will be forth- 
coming soon. 

What HP does provide at the moment 
is a built-in print screen function (it's a 

single dedicated key on the keyboard) 
that prints to the built-in ink jet printer 
in full graphics. Very nice. 

(Continued on page 88)' 

that the potential Unix markets have 
grown. The reason is that the steadily in- 
creasing amount of computing power 
that can be crammed into a VLSI chip 
and the steadily decreasing prices for 
electronic (though not electromechani- 
cal) components have lowered the cor- 
porate level at which approval is re- 
quired for purchase of a computer. He 
foresees within a few years a moderately 
priced portable machine running the 
Unix kernal in 128K or 256K with a 

user-friendly shell and a set of Unix tools 
tailored to the declared purpose of the 
machine. We can -already hear Unix pur- 
ists screaming: "If it isn't the full set, you 
just can't call it Unix!" 

Hall's'prediction may have been too 
conservative. The HP-IPC is just such a 

machine, in the $5000 price range. If it 
does everything claimed for it and really 
serves the commercial needs, this ma -- 
chine may be the first of a multitude óf 
other enhanced 'and less expensive ma- 
chines. These' will provide the market 
penetration that Unix enthusiasts have 
been eagerly awaiting. 

February 1985 
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WHAT YOU CAN GET 

i 

()One database services have become powerful 
business and research tobis 

BY JEFF IECHT 

t too,k a diligent reporter tc find out 
that Mehmet Ali Agea. the man 

w.u. shot Pope John Paul I_ in 1981, 

was an escaped murderer who two years 

earlier had written a letter threatening to 

kill the Pope when he visited Turkey. 
But it .raS mo ordinary journalistic detec- 

tive woi k of the kind that relies on meet- 

ing anonymous sources in back alleys or 
rump s ing through moldering heaps of 
newsl-a )er clippings. Instead the re- 

porter ;carched Mead Data Central's 
Nexis cnline database for the assassin's 

name aid found reports ot;the :wo earli- 
er ine_d`nts. . 

That's just one example of h.)w online 
information services can find the 

right straw in an immense 
haystack of row data. 

Originated for links to remote terminals 
such serviees have become popular with 
users of personal computers. who can 

tilt) into them with a standard 300- or 
1200-h utd modem and a telephone line. 

Cnlineservices now offer an impressive 
euiety of intorutation. The databases 

they crake available include job listings 
a id airline schedules, properties of plas- 

tics and architectural specifications, bib- 
liographies of mathematical research 

and lists of stolen rare books, and so on. 

seem irgly without end. 
Th, variety of databases is large 

c. tough to requ.re directories to keep 

t but depending on how "database" 
is defined, counts of available databases 

differ. Over 2400 have been counted 
around the worlJ by Carlos A. Cuadra, 
whosefirm. Cuaira Associates. of Santa 

Monica, C.A, compiles quarterly edi- 

tions cf its directory. In one three-month 
period last year. he said, over 180 new 

JW//echt i; a free-lance author who 

has rr Mien frequently for this. 

magazine on contputei 
.systems. 

DHOTC BY BARRY ELACKMAN 
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ENTER NEWWQRLDL 
EXPLORE NEW POSSIBILITIES... 
DISCOVER NEW INNOVATIONS... 
WITH Compuiters 

Access the present -and future -of microcomputíng with COMPUTERS & ELECTRONICS. Every 
issue brings you the newest innovations ín micro technology -telling you what's coming, how it 
works and what it means to you! Stay on top of the new breakthroughs as they happen and open 
a monthly forum with the developers and designers who are shaping the industry! 

If yoú're an exppriericed micro -User who wants a monthly magazine 
MKao that provides you with the depth of a technical ourríal, 
swirl- 

`p~S you eed COMPUTERS & ELECTRONICS! You'll read 4-1ti about the newest releases in hardware, software and Ate, 

\;; t, , , 
applications as they burst upon the scene! Step r 

`` ' into the future as COMPUTERS & ELECTRONICS 
1 - '`` dives below the surface to bring you the facts 

t y . and figures of the latest technological , 

developments! ' 

TUNE INTO THE FUTURE TODAY WITH COMPUTERS & ELECTRONICS, 
YOUR GUIDE TO MICROCOMPUTING-SAVE UP TO 32%! 

é.k 

CoiiipiiteisP.O. BOX 2774 BOULDER, COLORADO 80322 

1111 R o N c 
E 

111 I WANT TO BE 
A PART OF 
THE FUTURE! 

Please enter my subscription to COMPUTERS & ELECTRONICS for: 

8 issues for $897. One year for $12.97.. Two years for $22.97. 

I SAVE 21%! I SAVE 24%! I SAVE 32%! 

Savings based on full one-year (12 issue) subscripton price of $16.97. 

Mr./Mrs /Ms please print full name 

Company 

Address 

City State Zip 

Check one: Payment enclosed Bíll me later 

Charge my: American Express Master Card Visa CE4Z098 

Card No Exp Date 
Add 40¢ per issue in Canada; 70c per issue in all other countries. Please allow 30 to 60 days 
for delivery of first issue. 



COMP'U' 
STORE GATEWAY 

GATEWAY 

DOW JONES 

OAG 

Disclosure II 

Dow Jones News 
Current Quotes 
Wall Street Journal 
Academic American 

Encyclopedia 
Cineman Movie Reviews 
AP News 
Comp'U'Store 

a z\ z 
} 
w 
I_ 

o 

W 

MCI 
MAIL 

DIALOG 

GATEWAY 

LI 

OAG 
- DATABASE 

Disclosure 11 

(business database) 
Management Contents 
Standard & Poor's 

Corporate Description 
Books in Print 
Electronic Yellow Pages 
Magazine Index 
AP News 
OAG 

------ 

GATEWAY 

COLiPUSERVE 

Standard & Poor's 
General Information File 

Washington Post 
World Book Encyclopedia 
Microquote 

(stock information) 
Business Information Wire 
AP News 
Comp* If Store 
OAG 

PACKET SWITCHING 
NETWORK 

TYMNET/TELENET/UNINET 

1 I C= 0 1 It 1 1::=I t I I It I I t 

USER ICJI cll 

THE SOURCE 

Management Contents 
Commodity News Service 
Lineman Movie Reviews 
U.S. News 

Washington Letter 
Travel Services 
Employment Service 
AP News 
Comp'U"Store 
OAG 

f II If L7;3C7 

GETTING INFORMATION FROM ONLINE DATABASES . 

Information from online databases can be accessed in a num- 
ber of ways. Probably the most common is from a database pro- 
vider (databank) such as Dialog. Database producers (AP News,. 
Books in Print) send information to the databank's computers. Us- 
ers access the information from providers. 

Another method is via a "gateway," an online system that acts 
as a link to another service. A popular gateway service is the Offi- 
cial Airline Guide. Information in OAG is changed at the rate of 
30,000 records daily, which makes the task of transferring infor- 
mation to other databanks impractical. Comp*U*Store, an online 
shopping service that provides items of just about every kind for 
home and business, is accessed via several gateways. 

Some services, such as Dow Jones, may be accessed directly 
(dashed lines). They may, in turn, act as gateways to other ser- 
vices. Dow Jones and MCI Mail symbiotically serve as gateways 
to each other. 

The same service may be available on several databanks, but in 
different forms. The AP videotex service, for example, provides 
Dow Jones, The Source, and CompuServe subscribers with for- 
eign and national news, sports and weather, but on a current basis 
only. Stories older than one week are removed from the system. 

Dialog offers the full AP news service, 48 hours old. Once on 
the system, it remains indefinitely, to provide an excellent source 
of historical information on breaking news. 

databases went online, while 72 old ones 
were dropped. Cuadra classifies data- 
bases finely; for example, his directory 
considers each of the roughly 225 news- 
letter databases on the NewsNet service 
(Bryn Mawr, PA) as separate. On the 
other hand, the Omni Online Database 
Directory. which lists only about half as 
many databases, lumps all the newslet- 
ters together as a single NewsNet 
dal abase. . 

The United States, Canada, and West- 
ern Europe are leaders in databases, with 
Japan following, perhaps because of its 
complex Kaitji script. English is by far 
the most common language: some Euro- 
pean databases are in French or Ger- 
man, and a handful are in other lan- 
guages. Some information services are 
international. Tile French Questel and 

the European Space Agency's Informa- 
tion Retrieval Service (ESA -IRS) are at 
least nominally available in the United 
States via trans -Atlantic tie -lines. The 
British Pergamon's InfoLine is available 
via Tymnet and Telenet. 

Bibliographic Databases 
Bibliographic databases were among 

the first to develop and are still preva- 
lent. Many started out as printed publi- 
cations listing research papers, including 
brief abstracts of them, published in a 
particular field: for example, Britain's 
Royal Society of Chemistry offers both 
online and printed versions of its Chemi- 
cal Engineering Abstracts. The printed 
versions remain useful for keeping up 
with new research, but it's far easier to 
search for specific references online. 

To help users extract the information 
they want, online services have devel- 
oped database -searching software that is 
almost as varied as the data. Some soft- 
ware is written for the casual user, such 
as a person browsing through a job -list- 
ing database. Other services write soft- 
ware to improve the efficiency of search- 
es by such specialists as lawyers and 
legal aides in files of patent and legal 
data. The specialized software may even 
include auxiliary databases, such as 
IFI/Plenum's Claims/Class database, 
which indexes classification codes used 
in the company's patent databases. Late- 
ly some third -party software vendors 
have started to offer programs to aid 
database searches (see the article on page 
58). 

Most online services deliver starkly 

50 Computers & Electronics 



functional text to the screen, without the 
graphics or color of videotex displays on 
television sets (see "Whatever Happened 
to Videotex?" sidebar). Many databases 
intended for casual use are menu -driven 
but allow experienced users to bypass 
the menu. However, search routines for 
professional use typically require knowl- 
edge of specialized commands listed in a 

manual or user's guide. It takes time to 
learn the commands, but they make 
searches more efficient. 

There are two ways to access informa- 
tion from database providers and infor- 
mation services: a direct telephone call. 
to one of the nodes maintained by the 
service or a call to an intermediary net- 
work. The most common of these "pack- 
et switching networks" are Telenet, 
Tymnet, and Uninet. They provide local 
numbers so a user can branch out to the 
database or information service wanted. 

Like any computer program, database 
text searches can be painfully literal. A 
search for "Richard Nixon" will not un- 
cover "Richard M. Nixon." if the pro- 
gram is looking for "Richard" and 
"Nixon," however, it could bring to 
light an article on Richard Jones and 
Frank Nixon. Nor will the computer 

consider "embezzlement" to be a 

"crime." But these are minor problems 
offset many times over by the ease of the 
search. 

Searching a Database 
Remember the last time you searched 

through a library for articles on a partic- 
ular topic? The job started with a search 
through a few years of the Reader's 
Guide to Periodical Literature. If you 
were lucky, the topic was listed in the 
way you expected, but more likely you 
had to look up several variations in the 
wording to find the desired articles, re- 

peating the process for each year. Then 
you had to dig into the stacks and hunt 
for the publications-all too often, fu- 
tilely. And the most recent articles, typi- 
cally the most important in science and 
technology, were inaccessible because of 
the time it took to compile and print the 
Reader's Guide volumes. 

You could do the job quicker and bet- 
ter by searching a bibliographic online 
database. You could search for your top- 
ic by entering a word or words to de- 

scribe it, either selected from a set of 
standardized indexing terms or specified 
for your custom needs. Each individual 

THE BIG FOUR 
OF the hundreds of database ser - 
vices available to modem own- 
ers in the U.S., four account for 

more than an estimated 70% of electron- 
ic information business: The Source, 
CompuServe, Dow Jones, and Dialog. 
Although you can search the offerings of 
hundred of database suppliers until your 
micro fries, chances are you'll find pre- 
cisely what you're looking for in one of 
the Big Four. 

The Source, 1616 Anderson Rd., 
McLean, VA 22102; 800-336-3330. In 
August 1983, this Readers Digest -owned 
subsidiary cut initial membership fees by 
more than 50%. Since then new mem- 
berships have increased about 3000 per 
month, to reach more than 65,000. 

One of the most useful and innovative 
services of The Source is Compact Con- 
ferencing. This feature, popular with 
businesses, permits several people to 
communicate from different locations at 
the same time. Electronic Mail is also 
widely used. You log on, type the com- 
mand MAIL s, enter the identification 
numbers of the recipients you wish to 
contact, type in the text, and end with 
the command SEND. Seconds later recip- 
ients pull your correspondence, typos 

and all, out of their electronic mailboxes. 
One of the newest features from The 

Source is real-time Investor Services that 
provides up -to -the -second stock quota- 
tions. After checking the price of a stock, 
bond, or option, you can buy or sell 
online (if you have established a broker- 
age account with Spear Securities) and 
receive instantaneous confirmation. The 
service keeps á running tab of your port- 
folio and may save you up to 30% on 
full -cost brokers' commissions. 

CompuServe Information Service, PO 
Box 20212, Columbus, OH 43220; 800- 
848-8199. CompuServe, a division of 
H&R Block, is one of the largest general - 
interest information services in the coun- 
try. It provides hundreds of data services 
in several categories. Its original feature, 
Consumer Information Service (CIS), 
recently added Executive Information 
Service (EIS), a separate business -orient- 
ed subscriber network. Subscriber mem- 
bership for CIS alone is 150,000. 
(CompuServe says figures on EIS mem- 
bership aren't presently available.) 

Among CompuServe's most innova- 
tive features are its User Forums, elec- 
tronic bulletin boards of over 100 differ- 
ent categories, Electronic Mail, and a 

term would probably give you more po- 
tential leads t han you wanted. For exam- 
ple, a sample search found that 12,126 

entries in the BRS mention "comput- 
ers." However, this set can be narrowed 
down by specifying that entries include 
all of a set of terms, which, in this exam- 
ple, would limit the number of "hits" to 
34. Then you could print out references 
to the articles on the desired topics. 
Many databases give a short descriptive 
abstract of the article as well as the au- 
thor and title, making it easier for you to 
decide if the article is worth examining. 
Some information services will produce 
copies of the entire article offline and 
mail it,.for an extra fee. 

That isn't all a good database search 
routine can do. Specific authors or insti- 
tutions can be searched as well as topics. 
For example, scientists can follow the 
activities of other research groups. 
There also are special-purpose biblio- 
graphic databases designed to retrieve 
hard -to -get information. Because many 
important scientific results are described 
only at conferences or appear there be- 

fore they appear in technicál journals, 
special databases exist that cover only 
meetings. One is the Conference Papers 

BY D.J. HERDA 

nationally available shop -by -computer 
service offering products from Sears, 

Bloomingdale's, American Express, and 
over 70 other stores. 

Although CompuServe has plenty of 
head -to -head competition in The Source 
and Dow Jones, it offers a few things not 
currently available from most other 
online information networks. One is the 
new T.W.A. Travel Shopper Service. 
Like Dialogs, it enables customers to 
book airline flights and choose their own 
seats through their home micros. Anoth- 
er ís Citizen Band Simulator, a live, in- 
teractive dialogue service on which hun- 
dreds of people congregate electronically 
to confer as over a citizen band radio. 

Dow Jones News/Retrieval, PO Box 
300, Princeton, NJ 08540; 800-257- 
5114. More than 70,000 members, most- 
ly people in business and well-heeled in- 
vestors, currently subscribe. Although it 
offers some general-interest,reporting on 
news, weather, sports, and movies, its 
emphasis is to provide people with news 

they need to make smart business and in- 
vestment decisions-hard news stories 
from The Wall Street Journal and 
Barron's, for example, plus Financial 

(Continued on page 90) 
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1Nighligkt the desired database bg movies the cards up aid dam with the 
cursor ~vent kegs. Press 4-r to select the highlighted database, 

Counter !cieta: INSPEt (DTI-) 

Coquter Science: INIPEC (19ií9 -19i6) 

Di -13 

BI -12 

Counter Science: El ENCIN1}11NC N9111Nti Di -551 

. Counter Salmi: TIE CONPRI3 DATABASE 

- 
)1=275 

abstracts 
Provides ride -ranging iifoniation on matters, 
telecowmtcatioas, aid electronics. lasses fret 
'detailed Mss !! ieforiatitn to kiglll tecleical 
iateriatiei M programing aad circuit design. In- 
dexes over SYB ce iter-related publications, pies 
additional periodicals, books, ~es, tabloids, 
newsletters, research reports, A pot releases. 

seit-ioathlgy updates, 39 records. 
$1.41/moste $.45/offlrne print 5.35/oilioe displag 

Plow : ortliae11 

It ITl CliRD > bTrelnrls it s 
latex 

Fief 

11. 

4 

11 

13 

14 

r 
tens i Dec traits JOBBNAL ME 

Ietpiete, Clear, Sate, Load Index, lilitins, sort refs, hint, tllesaerus, 
cOst,News, select, deter a laic Exit 
letrteve ad read )Biddy trails ' 

Phut : 01111.e 

Using Dialog to find laser printer articles ín COMPUTERS & ELECTRONICS. 
Above: In -search menus for database choice (left) and input screen for search criteria (right). 

Below: Manual search procedure and sample database record. 

Tell Dialog o leave current database and » BEGIN 275 
enter No. 275 (Computer Database) 

Summaryofchargesfor 21NOV84 9:43:15 USER25018 ; 

prior database > $0.23 0.009 HAS FILE 1# , 

$0.07 UNMET 
$0.30 ESTIMATED TOTAL COST; , 

Description of selected database > FILE 275 ;COMPUTER DATABASE 83-84/15522 
(COPR. MANAGEMENT CONTENTS 1984) 

Tell Dialog to find all articles that have the 
words laser and printer adjacent, only from > SELECT LASER (W) PRINTER AND JN = COMPUTERS & ELECTRONICS 

Computers & Electronics 

Dialog set header > SET ITEMS DESCRIPTION 

Articles with laser and printer > 119 LASER (W) PRINTER 
Total articles found from C&E > 343 JN=COMPUTERS 8 ELECTRONICS 

Set #1 has 3 articles that meet all criteria > 1 3 LASER (W) PRINTER AND JN=COMPUTERS 8 ELECTRONICS 

Tell Dialog to show the first record from 
DISPLAY 1/5/1 set #1 in format 5 (include abstract) 

Dialog record header > D I SPLAY 1/5/1 

Dialog accession number > 168225 CEL8460036 

Article title > LASERJET PR I NTER-SOONER THAN ANYONE. EXPECTED- ' 

AN AFFORDABLE PRINTER 

Author > BERNARD, J. 

Bibliographic listing > COMPUTERS 8 ELECTRONICS VOL.22 NO.7, JULY 1984, P. 36-38,87, 4 PAGES 
COUNTRY OF PUBL I CAT I ON:' U.S.A. LAt4GUAGE: ENGLISH 

Universal journal identifiers> CODEM: CMELDS ISSN: 0032-4485 

Where to get full text prints AVAILABILITY: AVAILABLE FROM MANAGEMENT CONTENTS 

Record identifiers > DOCUMENT TYPE: JOURNAL ARTICLE TYPE: TECHNOLOGY; HARDWARE; PRODUCT EVALUATION 
SPECIAL FEATURES: INCLUDES PHOTOGRAPHS; DIAGRAMS; OUTPUT 

Abstract > THE HEWLETT-PACKARD LASERJET PRINTER WAS DESIGNED TO BE THE LEADER 
IN AFFORDABLE LASER. PRINTERS. THE PRINTER USES ELECTROPHOTOGRAPHIC 

' DRUM ASSEMBLY CARTRIDGES DEVELOPED BY CANNON FOR ITS LOW-PRICED COPIERS 
. WHICH USE PLASTIC INSTEAD OF THE TRADITIONAL PHOTOSENSITIVE SELENIUM. A 

SEMICONDUCTOR LASER 'IS USED TO PLACE A NEGATIVE CHARGE ON THE DRUM TO WHICH 
THE POSITIVELY CHARGED TONER ADHERES. LEDS BENEATH THE MAIN CONSOLE KEYS 
INDICATE THE OPERATION OF THE PRINTER. IT CAN OPERATE IN A "PRINT" MODE 
FOR TEXT, AND EITHER "PORTRAIT"-OR'"LANDSCAPE" MODE FOR GRAPHICS. THE 
RESOLUTION CAN BE SET TO 100, 150,'OR 300 DOTS PER INCH AND IS UNDER SOFTWARE 
CONTROL. ANY MATERIAL THAT CAN RUN THROUGH A COPIER CAN BE USED FOR PRINTING. 
THE ESCAPE SEQUENCES ARE INCOMPATIBLE WITH STANDARD PRINTERS AND DRIVERS ARE 
REQUIRED FOR WORD PROCESSING. 

THE PRINTER, PRICED AT 53500, IS "FAST, CLEAN, EXTREMELY QUIET," SUITABLE 
FOR ANY BUSINESS APPLICATION. INCLUDED ARE,PHOTOGRAPHS OF THE PRINTER, DIAGRAMS 
OF THE PRINTER SYSTEM, AND OUTPUT COPY. 

Morerecord identifiers > PRODUCT NAME: LASERJET, HEWLETT-PACKARD, PRINTERS 

to help with search strategy >. DESCRIPTORS: LASER PRINTERS; PRINTERS; MEW PRODUCTS; HARDWARE 
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Index, offered by Cambridge Scientific 
Abstracts and available over Dialog and 

other services. A careful search of such 

databases can help an absent-minded 
professor find a paper remembered only 
dimly as something about quasars pre- 

sented by someone from Stanford Uni- 
versity at a 1979 conference. 

Bibliographic databases come in 
many shapes and sizes. The 2,000,000 - 

entry Inspec database, compiled by Brit- 
ain's Institute of Electrical Engineers, 
covers the whole range of electronics 
and electrical engineering. In contrast, 
the more specialized Cold Regions data- 
base compiled by the Army Corps of En- 
gineers contains only 74,000 entries, all 
limited to research on the Antarctic and 

on civil engineering in cold regions. And 
a few databases, covering topics as nar- 

row as construction regulations in West 

Germany, may contain only a few thou- 
sand entries. 

Full -Text Services 
Bibliographic databases can be very 

valuable, but they have their limitations. 
The compression that generates the ab- 

stract inevitably loses some of the de- 

tailed information of the full text. Some 
material, such as newspaper articles and 
newsletters. is difficult or impractical to 
abstract. Full -text databases offer an al- 

ternative. With the widespread use of 
computerized typesetting, the full text is 

often available readily and inexpensively 
from publishers. 

Some full -text databases are intended 

specifically for professional users. For 
lawyers, Mead Data Central offers Lex- 
is, which contains the full texts of federal 
court decisions and many state court rul- 
ings. The 25,000 searches performed 
each clay for several dollars each, save 

untold hours of painstaking scanning of 
legal tomes. 

Mead also offers Nexis, which con- 
tains texts of 50 magazines and newspa- 

pers, an equal number of newsletters, 
and about a dozen wire services. New 
competition in that field comes from the 

Information Access Co. of Belmont, 
CA, which last year introduced two full - 
text databases on Dialog. Magazine 
ASAP includes texts from 50 major gen- 

eral -interest magazines, including COM- 

PUTERS & ELECTRONICS, the Saturday 
Evening Post, and Playboy (without its 

graphics). Trade & Industry ASAP 
serves a more specialized audience with 
texts of major industry -specific maga- 

zines, such as Automotive News, Elec- 
tronic Design, and Progressive Grocer. 

Full -text searches are great for uncov- 
ering what doesn't show up in the head- 

line, but they have their limitations. The 
bulk of material can be expensive to 

store and time-consuming to search. 

Thus, only major magazines and news- 

papers generally are stored in full -text 
format. 

The situation is different for newslet- 
ters because they are short and very 

timely-and often very expensive. An- 
nual subscriptions reach a few hundred 
dollars. One service, NewsNet, puts 225 

newsletters on line, including Africa 
News, Banking Regulator, Interactive 
Video Technology and High Tech Pat- 

ents: Laser Technology. Many publishers 
transmit the text before it's available in 

print for access at prices from $0.40 to 

$2.00 per minute. Back issues of the 

newsletter remain online, where they 

can serve as a database. And a 

N!ewsflash service alerts subscribers by 

electronic mail of news involving sub- 

jects of special interest, such as reports 
involving their company or major 
competitors. 

Reference Databases 
Databases can also be loaded with ref- 

erence information to serve as online en- 

cyclopedias or handbooks. Some of these 

databases are merely online versions of 
such reference standards as American 
Men and Women of Science. That isn't a 

great advantage if all you want can be 

found in ordinary indexes, in alphabeti- 
cal order-but information needs often 
go beyond that. A search of the online 
version could quickly identify astro- 
physicists who received doctorates from 
Caltech during the 1950s, for example, 
an extremely tedious task to compile by 

hand from the print version. 
Many reference databases compile 

business, financial, and stock data, with 
emphasis on hard numbers. Although 
some are intended for casual investors, 
most are intended for financial profes- 
sionals and carry prices to match. Sub - 

(Continued on page 89) 

WHATEVER HAPPENED TO VIDEOTEX? 
A T the start of the decade, it was 

predicted that in 5 years video- 
tex systems would deliver 

graphics and text from computer files to 
over a million television screens in U.S. 
homes. The cold light of reality reveals 
an embarassing shortfall. By late last 
year, only a few thousand people sub- 
scribed to only three such systems. 
Moreover, the oldest, Miami's View- 
tron, had just laid off about 20% of its 
work force a year after the start of 
service. 

What happened? Videotex developers 
found themselves hampered by high 
costs, incompatibility with personal 
computers, a lack of services appealing 
to consumers, and an uncertainty in 

marketing direction. Online consumer- 
oriented information services aren't dy- 
ing; but they do seem headed in a differ- 
ent direction, more oriented toward 
personal computers and businesses and 

probably less dependent on graphics and 
unsophistiated users than was the origi- 
nal idea of videotex. 

When videotex was conceived over a 

decade ago, the goal was to build a sys- 

tem anybody could use to retrieve infor- 
mation from computerized databases 

through home television sets and tele- 
phones. Inexpensive adapters would 
convert transmitted data into eye-catch- 
ing color graphics and would let the user 
control the two-way interaction. To sim- 
plify use, access would rely on a menu 
shown on the screen. 

The Systems 
Telecommunications specialists were 

excited when the British Post Office's 
telecommunications division (now Brit- 
ish Telecom) introduced the first video- 
tex system, Prestel, in the late 1970s. 

Some businesses signed up, particularly 
travel agents needing access to online 

airline information. But consumers 
didn't. Even consumer -oriented data- 
bases and services, including teleshop- 
ping, telebanking, and restaurant re- 

views, failed to draw them. Though 
Prestel has gained some subscribers by 

adding the ability to download personal - 

computer software, most customers ré- 

main businesses. 
The Viewdata Corporation of Ameri- 

ca began offering Viewtron, the first U.S. 
videotex service, on October 30, 1983, in 
the Miami, FL, metropolitan area. Ser- 
vices are mostly local: teleshopping, 
telebanking, restaurant guides, educa- 
tional gamés, horoscopes, subscriber 
bulletin boards, want ads, and a horse - 
racing index. But after a year, this sub- 
sidiary of the Knight-Ridder newspaper 
chain had lured only 2800 subscribers 
out of a total population over 1.6 

million. 
(Continued on page 90) 



MAKING ONLINE 
DATABASES 

USEFUL 
Microcomputer software is 

making it easier to find 
. your way around large 

online databases 

BY KERRY LEICHTMAN 
THERE is now enough computer - 
accessible information to satisfy 
almost any research need. And 

that's one of the problems: so much in- 
formation from such an abundance of 
sources that using it efficiently is diffi- 
cult. Thankfully, this awesome data pool 
includes information on how to use it. 
And the online help is supplemented by 
a variety of books, magazines, software, 
and other training aids. 

Database Producers 
The database producer's are the best 

resource for fledgling online researchers. 
These hi -tech vendors seem to provide 
universally good documentation, at a 
level of complexity tied to the database 
audience. Indeed, data providers are so 
confident of their own search resources, 
they rarely recommend outside help to 
their clients. 

"Our users don't ask for extra aid," 
said Bill Van Orden, marketing commu- 
nications specialist for NewsNet. "We 
tried to design NewsNet so help isn't 
necessary. I think we've succeeded. For 
instance, to read, you type READ. To 
scan, you type SCAN, and to search, you 
type SEARCH. 

NewsNet gives new users one free 
hour to master these "difficult" com- 
mands. The NewsNet manual explains 
the details of conducting specific search- 
es. with AND and OR qualifiers, and orga- 
nizes NewsNet's databases alphabetical- 
ly, three ways: by industry category, by 
service code, and by title. 

NewsNet offers the least offline sup- 
port, but the service is easy to use. Dia- 
log, Mead Data Central. Orbit and 
BRS-other major databanks-offer 

varying amounts of lecture/hands-on 
training. All of the companies are more 
accommodating than you'd expect. 

Mead Data, for example, has training 
centers in 30 cities. And under some cir- 
cumstances, Mead trainers will come to 
you. Mead's personal touch continues 
beyond initial training. All users are as- 
signed an account representative. When 
you get into trouble your rep is a toll -free 

The database 
producers are the 
best resource for 
fledgling online 

researchers 

call away. Kathy Judy, a training and 
development specialist with the compa- 
ny, says Mead is unique in its approach 
to follow-up training, which she says is 
extensive: "We assign a warm body to 
each user. We are self-contained." 

BRS and Dialog also offer frequent 
training sessions. Much of their non- 
classroom training is free access time, 
better known as hands-on experience. 
Dialog offers free access to one or two of 
i ts databases every month. Although you 
might not need to peruse World Alumi-. 
num Abstracts, if you're a Dialog sub- 
scriber and free access is offered, take it. 

"People ought to use this time to get 

more familiar, more fluent with data- 
bases," says Jean -Paul Emard, Vice 
President of Online, publishers of Online 
and Database magazines. "Free access 
time is one of the best training methods." 

BRS and Dialog also offer less flexi- 
ble, yet still extremely capable, versions 
of their services to home computerists. 
These scaled -down versions, BRS/After 
Dark and Knowledge Index, cost less 
than the full -featured versions, and offer 
menus and other, more friendly, meth- 
ods for finding information. 

The casual researcher may need no 
more help than what the database pro- 
ducers offer. But database use, and the 
volume of information available, increase 
daily. Ken Duzy, database specialist and 
co-editor of the Directory of Online Data- 
bases, says his organization lists about 
two new databases every day. The first di- 
rectory was published in 1979 and includ- 
ed 400 databases. The spring 1984 edit ion 
listed 2225 separate databases. 

If you need more help, it's available. 

Books 
There are, all of a sudden, a number of 

excellent books for databasers. Kieffer 
and Hansen's book Get Connected (see 
table) is an excellent guide for the begin- 
ner. It begins with an historical perspec- 
tive and well -paced introductions to the 
various database services. Get connected 
and Glossbrenner's The Complete 
Handbook... focus on the personal 
computer user rather than the profes- 
sional researcher. Therefore they deal 
with more of the databases a personal 
computerist will want to use. 

The Online Micro User's Guide, by 
Hansen, also describes differing systems 
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Dialog is one of the database producers 
that offers training sessions for its 

subscribers. 

and styles of information services, but its 

main strength is in what it doesn't have. 

It glosses over history and other fodder 
and gets right to the information. While 

the presentation is drier than in the other 
hooks, the information is fairly similar. 

I3ig-league databasers will be more 

comfortable with a book like Online Bib- 
liographic Searching: A Learner's Man- 
ual, by Chen and Schweizer. It is a de- 

tailed guide to implementing search 

strategies. The tips and lessons in this 
book can help you reduce online ex- 

penses and access more of the data you 

need. 

Magazines 
Two extremely helpful sources for all 

researchers are Online and Database 

magazines. As with most trade journals, 
subscription rates are substantially high- 
er than those for consumer periodicals. 
It is possible prices will fall as the num- 
bers of subscribers grow. The magazines 
look at databases the way computer 
magazines look at computers: They re- 

view them, discuss how to use them. and 

generally keep subscribers informed 
about developments in databases. 

Many computer magazines of a more 

general nature also cover database use. 

Their subscription rates are lower, and, of 
course, they cover broader subject matter. 

Online Review and Electronic Publish- 
ing Review are for experienced research- 

ers. The articles are scholarly and full of 
references. The material probably is very 

useful to the professional database re- 

searcher. Others may be intimidated by 

t he met hods and tenor of the magazines. 

CompuServe publishes Online Today. 
It focuses on CompuServe, without 

treating ít as the only form of telecom- 

munications. CompuServe users will 
find this well -produced product invalu- 
ab e. it is marketed both as a stand-alone 
magazine and a publication for Compu- 
Serve users. (Also of special interest to 

t he CompuServe user is the book, //ow to 

Get the Most Out of CompuServe. It isn't 
much help as a bibliographic database 

aid, but it does a good job of covering 

- 

An abundance of 
help, piled on top of 

my computer 
monitor, was there to 

assist me 

CompuServe.) 
Probably the most useful of all publi- 

cations is Cuadra Associates' Directory 
of Online Databases, published quarter- 
ly. The spring and fall editions are thick 
compilations of all databases and data- 

base producers known to Cuadra. The 

summer and winter editions are supple- 

ments that update the previous volumes. 

Software 
Dialog, the largest database collection 

available. is supported by a good deal of 
hird-party software. Of all this support, 

the most successful and the best known 
is In -Search. Although in -Search per- 

-fl 
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forms a fairly complex service, its 

strength lies in its simplicity. 
With In -Search you can make all of 

your search decisions offline. When you 

get online, In -Search communicates 
with Dialog for you. Because the pro- 
gram speaks the same language as Dia- 
log's computer, the transaction occurs 

faster than you could manage it, and 

without a single typing mistake (thus no 

time spent re-entering commands). In - 

Search saves you time. And since time 

(especially online time) costs money, it 

saves you plenty of that, too. It also helps 

narrow your search down to its essential 

components. The more areas of Dialog 
you poke your computer's nose into, the 

more it will cost. In -Search will avoid 
"hits" (search finds) in areas outside 
your field of interest, saving time by 

searching smaller areas. 

In -Search covers the entire Dialog 
database, but you can get more specific. 

Information Access Company (IAC) of- 

fers its own Search Helper for IAC's 
databases: Magazine Index, National 
Newspaper Index, Trade & Industry In- 
dex, Legal Resource Index, and New - 

search. Al] of these offerings are avail- 

able via Dialog. Then why not use 

In -Search? For occasional use, why not 

indeed. But if these databases are impor- 
tant to you, software with a narrower 
scope may be more helpful. Because 

many databases have unique commands, 
a search aid made specifically for one 

database may be more economical. 
IAC also offers a package plan for 

Kerry Le(chnnan writes for several com- 

puter magazines on computers and their 

applications. 
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óúr a e... 

Are you depending 
more on your 
Apple? Are you 
already using an 
Apple in your 
business or home, 
but want to get 
more out of it? 
When upgrading 
your system, do 
you rely entirely 
on the retailer's 
claims? Do you 
find that other 
magazines don't 
go beyond 
simplistic pro- 
gramming ideas? 
LOOK NO FURTHER! 
A+ IS HERE! 

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

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

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

SUBSCRIBE TODAY 
AND SAVE UP TO 26%! 

A+ IS THE 
BUSINESS GUIDE FOR 
APPLE COMPUTING! 
Get the reviews and evalua- 
tions of the newest releases 
for business and finance... 
which of the three leading 
Dow Jones Market analyzers 
is right for you... how to use 
the Apple as a crystal ball to 
predict the future of your 
company... financial forecast- 
ing and analysis programs to 
meet your needs...inventory 
control programs that aren't 
losers...patient- and client - 
profile packages that tell a 
story...and ways to increase 
the efficiency of your word 
processor, in the office or at 
home! 
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Tablets for ll's-new relief for the 
creative professional and student. 

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

A+ IS YOUR MONTHLY 
"FACT SHEET" 
ON NEW HARDWARE 
AND PERIPHERALS! 
A+ covers what you need to 
expand your Macintosh or 
Apple II series...current ad- 
vances in telecommunications 
and networking...new ways 
to augment memory...how to 

DICTIONARY 

. _...-- 

A irk:: ^á 
Dictionary Disk-It's new, it's hot and 
makes word processing a snap. 

I. 

THE 
INDEPENDENT 
GUIDE 
FOR apple 
COMPUTING 
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`MODEM I 
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Modem Magic-Reach out and access 
an information service. 

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

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

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

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

á 
go THE INDEPENDENT GUIDE 

FOR apple COMPUTING 
P.O. Box 2964 Boulder, Colorado 80322 

YES' 

I don't have to look any further, A+ is here! Please enter my 
subscription to A+ for: 

[] 8 issues for only One year for only Two years for only 
$13.97-SAVE 16%! $19.97-SAVE 20%! S36.97. -SAVE 26%! 

Savings based on full one-year subscription price of $24.97. 

Mr. /Mrs. /MS 

Company 

Address 

CE8Z128 

please print name In full 

City State Zip 

Check one: E Payment enclosed Bill me later 
Charge my: American Express Visa MasterCard 

1 

Card No. Exp Date 
Add SI per issue in Canada and all other foreign countries. Please allow 30 to 60 days for 
delivery of first issue. 
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Books, periodicals, and software can help make online databases more useful. 

database use. You can prepay IAC for a 

certain number of searches; and the 
more searches you prepay, the less each 
search costs. Of course if you don't use 
all of your prepaid searches, it becomes 
your write-off, not [AC's. 

The communications program called 
SuperScout from the Business Computer 
Network (BCN) is bundled with InJbr- 
mation Online. I3CN has a unique ap- 
proach to distributing information. For 
$5 per month, BCN subscribers have ac- 
cess to 15 databases and online services, 
including CompuServe, Dialog, BRS, 
and NewsNet without paying sign-up 
fees or monthly minimums. The 
Superscout communications software, 
which automatically accesses the select- 
ed service, is supplied free. To access Di- 
alog, for example, members can call 
BCN, using SuperScout, and it signs 
them onto Dialog,with I3CN's own pass- 
word and membership identification. 

The book Get Connected identifies a 

major drawback you suffer with such an 

intermediary: You don't have a personal 
identity on the databases, which is useful 
when you request nonelectronic infor- 
mation from the producer or database 
provider. As a result you don't get the 
support information or hooks or 
newsletters-or electronic mail-that 
most database providers send to their 
subscribers. 

Also, with BCN, you can't use all the 
database's functions. On the other hand 
are economic advantages. You don't 
have to pay initial membership charges 
when applicable, nor must you meet the 
minimum use requirements of some 
databases. Unfortunately, the Super - 
Scout documentation was indecipher- 
able. I got the gist, that using the pro- 
gram involved more than hooting the 
disk and dialing a number, but no more. 

Conclusions 
Database searching is not a difficult 

procedure to learn. Like anything new to 
you, it has its moments of depressing 

complexity and times of triumph. I re- 
member my first minutes online with 
NewsNet. To test the system I tried a 
full -database search for "Union Maine 
Chemical." The Union Chemical toxic 
waste site is a heavily debated local issue 
here in Maine, and since i noticed a few 
news etterson the service that dealt with 
toxic waste and environmental matters, 
I thought this search a good test. Lo and 
behold, it came up with one occurrence 
meeting my search criteria, a report in 
Nuclear Waste News about the alloca- 
tion of superfund money to the problem 
here. That early success helped ease later 
disappointments. 

But there weren't many disappoint- 
ments. And when I did have trouble, an 
abundance of help, piled on top of my 
computer monitor, was there to assist 
me. O 

A list of periodicals, books, and soft- 
ware, with producers' addresses, is on 
page 80. 
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GUIDE TO 
ONLINE INFORMATION SERVICES 

THE chart on the next two pages 
lists major online services avail- 
able to computer users in the 

United States and Canada. 
The connect, charges, the cost to the 

end -user for linking with the service over 
a modem line, usually vary according to 
the speed of the modem. Some services, 
however, charge a flat hourly fee regard- 
less of the equipment in use. 

Additional charges often depend on 
the database you access. Some services 
charge for items of information (hits), in 

addition to connect charges; others 
charge a premiuni for entry into their 
databases: still others do both. Some ser- 
vices pass on the communication 

charges-through Tymnet, Telenet, 
etc.- o the end user; others absorb the 
cost, or at least hide it in the connect 
charges. 

Many services also offer offline print- 
ing of the information you display on the 
screen. The option is useful if you don't 
have a printer or if yours is too slow or 
busy to run offa lengthy list of periodical 
titles, abstracts, or other information. 

Many of the services require that you 
learn a unique command structure, al- 
though some can be run from a menu. 
The menu -driven services tend to re- 
quire you to spend more time online to 
obtain information. Using them, howev- 
er, you don't have to go through the ar- 

duous task of figuring out sometimes 
cryptic codes. 

Fortunately, many services offer cus- 
tomers training in the use of their ser- 
vices, usually seminars that are as in ma- 
jor cities. 

The column headed "Partial List of 
Features" can only suggest what infor- 
mation is available. In some cases the 
enormous amount of information ob- 
tainable from any one service would fill a 

book. The best source of available fea- 
tures is the services themselves. Because 
new features are being added all the 
time, only the companies will be able to 
tell you whether something you want is 

currently online. O 

ADP Network Services 
ADP 
175 Jackson Plaza 
Ann Arbor, MI 48106 
313-769-6800 
or 800-521-3166 

BRS Search Service 
BRS 
1200 Route 7 
Latham, NY 12110 
518-783-1161 
or 800-553-5566 

Can/OLE 
CISTI 
National Research Council of 
Canada 
Ottawa, Canada K1A 0S2 
613-993-1210 

Chase Econometrics 
Chase Econometrics 
150 Monument Rd. 
Bala Cynwyd, PA 19904 
215-667-6000 

CompuServe Information Service 
CompuServe 
PO Box 20212 
Columbus, OH 43220 
614-457-8600 
or 800-848-8199 

DRI Database 
Data Resources 
1750 K St. NW, 9th Floor 
Washington, DC 20006 
202-862-3700 

ADDRESSES FOR ONLINE SERVICES 

Delphi 
General Videotext Corp. 
3 Blackstone St. 
Cambridge, MA 02139 
617-491-3393 
or 800-544-4005 

Dialog Informational Service 
Dialog' Information Services 
3460 Hillview Ave. 
Palo Alto, CA 94304 
415-858-2700 

' or 800-227-1927 

Dow Jones News/Retrieval 
Dow Jones & Co. 
PO Box 300 
Princeton, NJ 08540 
609-452-1511 
or 800-257-5114 

I.P. Sharp Public Database 
I.P. Sharp 
2 First Canadian Place 
Suite 1900 
Toronto, Ont. Canada M5X 1 E3 
416-364-5361 

NewsNet 
NewsNet 
945 Haverford Rd. 
Bryn Mawr, PA 19010 
215-527-8030 
or 800-345-1301 

Nexis 
Mead Data Central 
PO Box 1830 

Dayton, OH 45401 
800-227-4908 

Orbit . 

SDC 
2500 Colorado Ave. 
Santa Monica, CA 90406-9988 
800-421-7229 

Pergamon Infoline 
Pergamon International Information 
Corp. 
1340 Old Chain Bridge Rd. 
McLean, -VA 22101 
703-442-0900 
of 800-336-7575 

QL/Search 
QL Systems 
112 Kent St. 
Suite 205 
Tower B 

Ottawa, Ont. KIP 5P2 
Canada 
613-238-3499 

Questel 
Questel 
1625 Eye St. 
Suite 719 
Washington, DC 20006 
202-296-1604 

The Source 
Source Telecomputing Corp. 
1616 Anderson Rd. 
McLean, VA 22102 
703-734-7500 
or 800-336-3330 
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GUIDE TO ONLINE INFORMATION SERVICES 
Communications Training 

Services Connect Char'es/Hr Other Charjes Networks Available? 

ADP Network Service 300 baud $15 Price of transaction Autonet Yes 
1200 baud $30 varies by data item. Telenet 

$500/month minimum Tymnet 

BRS Search Service Prime time $16-$35 Database royalty $0-$90. Telenet Yes 
Nonprime $6-$25 Telecommunications charge Tymnet 

$8-$14. Open access ser- Uninet 
vice $50/year. Startup $75 

CAN/OLE $40-$100 (Can.) Online,hits (terminal Datapac Yes 
display of data) up to' 
$0.22 (Can.) each 

Chase Econometrics Not available Not available Telenet Yes 
Tymnet 
Uninet 

CompuServe Information 300 baud: prime time Sign-up fee: CompuServe Net No Service (8 a.m.-6 p.m. M -F) consumer service $39.95 Telenet 
$12.50; nonprime $6. executive service $69.95 Tymnet 
1200 baud: prime time Datapac 
$15; nonprime $12 

DRI Database $28 $2200/year Drinet Yes 
Up to $1.50/series search Tymnet 

Uninet 

Delphi Prime time (7 a.m.- OAG, NEW premium: prime Tymnet No 
6 p.m. M -F EST) $16 time $35/hr; nonprime 
Nonprime $6 $25/hr. Lifetime member- 

ship with handbook $49.95 

Dialog Informational $25-$100 Telecommunications charge: Dialnet Yes 
Service (average $65-570) Dialnet $6/hr Telenet 

others $8/hr Tymnet, Uninet 

Dow Jones News/Retrieval Prime time $24-$72 Standard membership $75 Telenet Yes 
(by minute) Tymnet 

Uninet 

I.P. Sharp Public Database Infomagic rate: None Telenet Yes 
300 baud $60 Tymnet 
1200 baud $120 Datapac 

1 

NewsNet 300 baud: prime time $15/month. Premium read' Telenet ,No 
(8 a.m.-8 p.m. EST) rate (selected publica- Tymnet 
$24; nonprime $18. tions) is typically Uninet 
1200 baud at double double base rate Datapac 
300 -baud rate 

Nexis $20 S50/month. Telecommunica- Meadnet Yes 
tions $8/hr ($12/hr WATTS). Telenet 
Session charge: peak time 
(7:30 a.m.-7:30 p.m.) $9- 
$18/search; off-peak 50% off 

Orbit $40-$165 Telecommunications: Telenet' Yes 
Tymnet $8/hr Tymnet 
Telenet $10/hr 

Pergamon Infoline $65-$125 Telecommunications $10/hr Telenet Yes 
Tymnet 

QL/Search Prime time $75-$85 None Teleglobe Yes 
Nonprime $30-$40 - Telenet, Tymnet 

Datapac 

Questel $58-$107 Telecommunications $20/hr; Telenet Yes 
$0.16 per hit Tymnet 
(displayed information) Uninet 

The Soúrce ' Prime time (7 a.m:- Sign-up $49.95. Sourcenet No 
6 p.m. EST) $20.75 $10/month minimum Telenet 
nonprime $7.75 Uninet 
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Hours of Operation Offline Customer Support Command or 
(ESTI Printing? Hours (EST) Menu Driven? - 

24 hr/day 7 days Yes 9 a.m.-5 p.m. M -F Command 

24 hr/day M -F Yes 8 a.m.-1 a.m. M -F Prime time: 

6 a.m.-4 a.m. Sat. 8 a.m.-5 p.m. Sat. command 

6 a.m.-2 p.m. and 8 a.m.-2 p.m. Sun. After dark: 

7 p.m. -4 a.m. Sun. menu 

6:30 a.m.-9:30 p.m. Yes 8:30 a.m.-4:30 p.m. Command 

M -F M -F 

24 hr/day 7 days Yes 24 hr/day 7 days Both, de- 
pending on 
service 

24 hr/day 7 days Yes 24 hr/day 7 days Menu, 

24 hr/day 7 days No 8 a.m.-6 p.m. M -F Both, de- 
pending on 
service 

24 hr/day 7 days Type- 
setting 

8:30 a.m.-10:30 p.m 
M -F 

Menu 

Mid. -10 p.m. M-Th Yes 9 a.m.-8 p.m. M -F Command 

Mid. -8 p.m. F 

8 a.m.-8 p.m. Sat., 

6 a.m.-4 a.m. No IS a.m.-Mid. M -F Menu 

7 days 

24 hr/day 7 days Yes 9 a.m.-5 p.m. M -F Menu 

24 hr/day 7 days No 9 a.m.-8 p.m. M -F Command 

24 hr/day 7 days Yes 24 hr/day 7 days Both, de- 
pending on 
service 

24 hr/day M-Th PST Yes 8 a.m.-6 p.m. M -F Command 

5 a.m.-4 p.m. Sat. 
4 p.m. -12 a.m. Sun. 

8:30 a.m.-9 p.m. Yes 8 a.m.-6 p.m. M -F Command 
M -F 

24 hr/day 7 days 
local time 

Yes 9 a.m.-5 p.m. Command 

22 hr/day M -F Yes 8 a.m.-6 p.m. M -F Command 

24 hr/day 7 -days Yes 8 a.m.-1 a.m. Menu 
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Partial List of Features 

FX (tracks 35 currencies), USEcon (economic database since 
1947), SCAN (200 economic indicators), M&A (mergers and 
acquisitions since 1979); PROMT (article abstracts from 
1500 journals), Townsend -Greenspan projections 

Prime service: 80 databases, mostly bibliographic, some 
full text, including Harvard Business Review, Medical 
Letter, Lancet and NE Jour. of Medicine; nonprime: science 
and medical databases and Academic American Encyclopedia 

30 Canadian databases, document -ordering service, AI- 

berta Oil Sands Info, Chemical Abstracts, engineering 
index and meeting schedule, COALPRO Research in Progress 

75 national, regional, international, industrial (agri- 

cultural, automotive), demographic, historical and 
economic databases 

, Electronic mail, bulletin boards, games, CB simulator, 
OAG, travel planning (PARS) 

Economic databases including U.S. Central (economic and 

demographic), U.S. Prices, Flow of Funds (from Federal 

Reserve data) 

Conferencing, bulletin boards, electronic mail, delayed 
stock quotes, OAG, UPI News, encyclopedia 

200 databases, including Predicast, Chemical Abstracts, 
NTIS, Medline, Dun & Bradstreet, Electronic Yellow 
Pages, ASAP, Newsearch, Legal Resource Index 

Realtime and delayed quotes, Wall Street Journal (full 

text); MCI Mail, AP News, Medx, Petersen College Selec- 

tion Service, portfolio tracking, OAG 

120 databases with international information on finance, 

MCI Mail, AP News, Medx, Petersen College Selection 
Service, portfolio tracking, OAG 

250 newsletters; Low -Price Stock Alert, Wellington Let- 

ter, Stranger Report, High -Tech Patents, UPI News, OAG, 

Investext Series 

Full text of 123 periodicals; Federal Register and Code 

of Federal Regulations, AP Political Service, Encyclo- 
pedía Britannica, Lexpat (U.S. patents), Forensic Ser- 
vices Directory 

- Science and technology databases: patents, chemicals, en - 
gineering, energy, and government regulations; electronic 
mail 

SDI (update notice), international patents, rubber and 
plastics databases, World Surface Coating Abstracts, 
electronic publishing abstracts, Patsearch, computer 

. patents, online document ordering, statistical analysis 

80 databases, mostly legal, also mining, coal, and en - 

vironmental; Canadian Press Newswire; electronic mail; 

Westlaw; Eurolex 

Graphic match of chemical structures; 50 bibliographic 
databases, including patterns and textiles, notices of 

scientific meetings, French legal database 

Electronic mail, OAG, Investment Service (including 
trading through Spear)y UPI and AP News, Accuweather, 
Compact Conferencing 
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PR1TES 
AND 
RAPHICS 

Sprite graphics enable 
even relatively low -powered micros to do animation 
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cons and notes in Waveform Corporation's Colortone Keyboard music program are generated by sprites. As music is played, notes move along the staff. The use of sprites makes animating this type of display relatively simple. 

DRAw1NG even a simple picture 
on a raster -scanned display is 
like creating an electronic mosa- 

ic. Before you get an image you must lay 
every single tile separately, that is, you 
have to plot each component pixel. Gen- 
erating animated images can be a chore 
because every image must be plotted and 
stored separately. 

t Bit mapping is the traditional way ras- 
ter screen graphic information is plotted 
and stored. Now there is something new. 
It works like a template or stencil. Its 
called the sprite. 

Sprites 
A sprite is a shape stored within a 

computer's memory and formed, like 

any other video graphic, by defining 
pixels on a grid. The difference is that a 

sprite needs to be defined only once. Af- 
terwards, it is given a name and becomes 
resident on a single plane (see below). 
We could, for instance, call the pattern 
in Fig. 1 "butterfly" and store it in mem- 
ory under that name, much as programs 
are stored on disks using file names. 
When we want to use the butterfly again, 
we simply call it up by name, and the 
computer puts it on the screen for us. No 
more laborious plotting pixel by pixel. 
The image is always in memory, imme- 

TJ Byers has written numerous hooks 
and articles on electronics and com- 
puters. 

diately available. 
Of course it is possible to store more 

than one sprite in memory. The actual 
number depends upon the computer it- 
self. The Commodore 64, for example, 
allows up to eight sprites to be defined 
wit hin a single program. Only one sprite, 
however, can he assigned to any plane. 
Eight sprites require eight planes. 

The sprite planes can then be stacked 
one on top of another (Fig. 2). The 
planes and undefined pixels within the 
sprite pattern being transparent, all that 
will be seen on the screen will be the 
sprite images. Actually, the process re- 
sembles cartoon animation, in which 
cartoon figures are painted on transpar- 
ent sheets of acetate that are superim- 

VIDEO DISPLAY COURTESY OUADRAM CORP 
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Both sprites and bit -mapped graphics are used in Imagic's injured Engine. 

Non- or slow -moving parts are generated using conventional bit -mapper! techniques. The smooth 

movement of the pistons, piston rods and gases in the cylinders, though, is due to animation 
techniques making use of sprite characteristics. 

posed over still backgrounds. 
To make an image appear on the 

screen, you recall one of the sprite pat- 

terns. it doesn't make. any difference 
which plane the sprite resides on, be- 

cause it will show through the transpar- 
ent planes that lie above it. When you ex- 

ecute a program, the sprites are called up 

one at a time or all at once-or in any 
combination. 

Sizing a Sprite 
Generally, sprite patterns are quite 

small. A Commodore 64 sprite grid, in 

which the butterfly in Fig. I was plotted, 
measures 24 by 21 pixels, while the now 
defunct TI 99/4A sprite is a mere 8 by 8. 

Ho\\ever, sprites are expandable. 
You can take a defined pattern and 

make it two, or even four, times larger 
simply by issuing an EX PAN 1 command. 
It's very much like enlarging a figure 
painted on a balloon by pumping more 
air into it. The shape or resolution of the 

pattern doesn't change, only its size. A 
small junky picture becomes a large 

junky picture. In many cases, however, 
the limited resolution that results can be 

a problem. Especially with intricate pat- 

terns, the grid just doesn't contain 
enough pixels to do the job properly. 

A simple way to overcome this limita- 
tion is to combine sprites and planes. 

Let's say you want to build a house, but 

the number of squares you have to work 
with isn't enough to give you the derail 

you desire. What you do is divide the 

house into two parts and construct each 

within its own sprite. 
By butting the two sprites up against 

each other, you have a complete house. 

You can use this ploy with as many 
sprites as necessary to achieve the detail 
and size you require. 

Another way to make large graphics 
with sprites is to assemble them from 
pieces. The country road scene in Fig. 2, 

for example, uses ten sprites. Each sprite 
occupies a plane. The sprites are then po- 

sitioned on their planes so that when the 
screen is viewed as a whole, they align to 
form a composite picture. 

Notice that the "plane sandwich" also 

includes a background plane. The back- 
ground plane can contain the usual solid 
colors, text, or graphics. Although most 

backgrounds are rough and chunky, it's 
not hard to create a backdrop resem- 

bling a New York or Chicago skyline. 

Sprites in Motion 
Sprites can be placed anywhere on the 

screen. All you need to do is state the x 

and y coordinates of the desired loca- 

tion. Once you have established the co- 

ordinates, the computer constructs the 

sprite around that starting point. 
That brings up an interesting possibil- 

ity. Since a sprite can be put wherever 
you wish whenever you wish. why can't 

you have it move around to simulate mo- 
tion? You can! 

Motion is achieved by stepping the 

sprite through the coordinate values. By 

moving the starting point-either up or 
down, from side to side, or both-in con- 

secutive steps, you can create the illusion 
of motion on the screen. The motion will 
be smooth because sprite coordinates 
can be -estated a single pixel at a time. 

And since the pixel is normally quite 
small, so is the incremental movement. 

The motion of a sprite is limited to a 

single plane; the plane to which it is as- 

signed. This restriction has interesting 
consequences, especially when more 

than one sprite is assigned to the same lo- 

cation on the screen. 
Suppose that a sprite on plane 1 repre- 

sents a tree and you have assigned the 

butterfly sprite to plane 2. If you activate 
just the butterfly, it will have free rein of 
the screen. and you can move it about as 

you wish using coordinate stepping. 
However, if you add the tree, what hap- 

pens when the butterfly crosses the tree? 

In the world of sprites, a lower -num- 
bered plane dominates, that is, it is fore- 

ground to higher -numbered planes. In 

other words, the tree on plane I has pri- 
ority over the butterfly on plane 2. When 

both planes are activated and both 

sprites are defined to occupy the same 

space at the same time, the sprite closer 
to the l iewer takes precedence over any- 
thing behind it. Consequently, you will 
see only the tree, not the butterfly. The 
butterfly appears to fly behind the tree. 
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