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It's fully covered by a 

one-year warranty 
backed by a nationwide 

network of service 
centers, and a life_ime 

HELP HOTLINE 
800-343-6857 

The Leading Edge" 
Personal Color Computer 
At only $2,495 standard, 
it's the great new color 

PC that everybody is just 
starting to hear about. 

LEADING EDGE 

It's far faster than the 
IBM PC (50%), and more 
powerful (256K standard, 
expandable to 640K). 
Comes with dual 51/" 
disk drives; (also available 
10 Megabyte hard disk). 

It's compatible with 
industry standard soft- 
ware (like Lotus'" I-2-3;" 
Leading Edge" Word 
Processing, dBase II® 

Nutshell;" etc.), and 
comes with MS DOSS an 
GW Basic® to get you up 
and running instantly. 

THE LEADING EDGE PERSONAL COLOR COMPUTER, ONLY $5,495. STANDARD WITH COLOR MONITOR, 
KEYBOARD, CPU WITH 256K, PARALLEL PORT, SERIAL PORT AND SOFTWARE TO GET YOU RUNNING. 

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

FORTUNE DIVISION, 225 TURNPIKE STREET, CANTON, MA 02021, 800-354-0554, (617) 828-8150 
IBM is a registered trademark of International Business Machines Corporation. 

Lotus and 1-2-3 are trademarks of Lotus Development Corporation. dBase II is a registered trademark of Ashton-Tate. Nutshell 
is a trademark of Nashoba Systems, Inc. Leading Edge is a trademark of Leading Edge Products, Inc. 

MS DOS and GW Basic are registered trademarks of Microsoft Corporation. 
Circle No. 20 on Free Information Card 
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Introducing the most powerful 

The new IBM 
Personal Computer AT. 

Hold on to your hat. 
The new IBM Personal Computer AT ( for 

Advanced Technology) is based on the advanced 
80286 16 -bit microprocessor. This remarkable 
computer will run many of the programs written 
for the IBM PC, up to three times faster. You'll be 
able to recalculate large spreadsheets in seconds 
and retrieve files in a flash. 

It's got the power (and price) to surprise you. 
In many ways. 

Compatibility, expandability, 
networking too. 

With the IBM Disk Operating System, the IBM 
Personal Computer AT can use many programs 
from the fastest -growing library in the personal 
computer software industry. 

The IBM Personal Computer AT is also available 
with up to 3 million bytes of user memory to run 
multiuser, multitasking operating systems such 
as XENIXTM. Volume upon volume of information is 
available at your fingertips. You can customize 
your system to store up to 20,000 pages of infor- 
mation at one time. And its keyboard helps you use 
all of this computing power more easily. 

This new member of the IBM PC Family is a 
powerful stand-alone computer that can also be 
both the primary file server and a station on your 

network. With the new IBM PC Network (which is 
so easy to connect you can do it yourself I. the r 

IBM Personal Computer AT Specifications 
User Memory 
256KB-3MB 
Microprocessor 
16/24 -bit 80286' 
Real and protected modes' 
Auxiliary Memory 
1.2MB and 360KB diskette 

drives* 
20MB fixed disk drive' 
41.2MB maximum auxiliary 

memory 
Keyboard 
Enlarged enter and shift keys 
84 keys 
10 -foot cord' 
Caps lock, num lock and scroll 

lock indicators 
Display Screen 
IBM Monochrome and Color 

Displays 
Operating Systems 
DOS 3.0, XENIX* 

Diagnostics 
Power -on self -testing* 
Parity checking* 
CMOS configuration table with 

battery backup' 
Languages 
BASIC, Pascal, FORTRAN, 

Macro Assembler, COBOL, APL 
Printers 
Supports attachment of serial 

and parallel devices 
Permanent Memory 
(ROM) 64KB 
Clock/calendar with battery 
Color/Graphics 
Text mode 
Graphics mode 
Communications 
RS -232-C interface 
Networking 
High-performance, high -capacity 

station on the IBM PC Network* 

L 
IBM Personal Computer AT can share information 
with IBM PCs, PC/XTs and IBM Portable PCs. 

'Advanced Features for Personal Computers 

Get a hands-on, hats -off 
demonstration. 

The new IBM Personal Computer AT has the 
power, compatibility and expandability many PC 
users need, at a very appealing price. 

For more information contact your authorized 
IBM PC dealer, IBM Product Center or IBM 
marketing representative. For a store near you 
call 1-800-417-4700. In Alaska or Hawaii cá11 

1-800-447-0890. ___ _® 
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SETH R. ALPERT 

EDITORIAL 
COMPUTER POWER 

REM EMBER the saying, "Knowl- 
edge is power?" The early adapt- 
ers of personal computers in 

business have re-established its validity 
and have changed it to "Computing is 
power." 

Those early business users had a vi- 
sion of the micro as a tool that would 
help them perform faster and better than 
their peers and thus provide a boost up 
the corporate ladder. True believers 
ahead of their time, they also had the 
courage to take the risks associated with 
spending company money on something 
new and unproven. Their success has 
created new standards of performance 
for so-called knowledge workers and 
fueled the dramatic growth of a whole 
new industry. 

All that is well and good. In a world 
where success is envied and emulated, it 
is no surprise that personal computers 
have rapidly proliferated. As it happens 
so often with new ideas, society has 
adopted personal computing and taken 
it over from the pioneers. Instead of 
seeming like lunatic fringe behavior, us- 
ing a personal computer in one's work is 
a sign of being trendy and with it. 

Along with this acceptance has come 
the emergence of a new view of personal 
computers. Nonusers are incorrectly 
concluding that their more digitally in- 
clined peers are succeeding because they 
own personal computers, rather than be- 
cause they have learned how to use 
micros to boost their productivity. These 
newcomers seem to have construed the 
adage to be "Having a personal comput- 
er is power." They are wrong. 

One fascinating side effect of this 
wrong-headed view of micros is that per- 

sonal computers have become the latest, 
hippest symbols of corporate status and 
power. Now we can measure prestige 
within an organization not only by the 
size and location of the office, the thick- 
ness of the carpet, and the depth of the 
expense account, but also by whether the 
company has provided a computer, and 
if so, what kind. Powerful individuals re- 
quire powerful computers, and, so the 
wisdom seems to go, people with power- 
ful computers must themselves be pow- 
erful. What a boon to hardware manu- 
facturers! The lonely few in corporations 
who have the temerity to question the 
appropriateness of personal computer 
acquisitions for executives are earning 
themselves little popularity. 

Computer marketers are already re- 
sponding to this new view of micros. We 
can expect to see more and more adver- 
tising copy that talks about the power 
that a particular personal computer be- 
stows upon its owner. Like cars, micros 
will he marketed and purchased based 
not only upon their features, but also 
upon the image a brand conveys and the 
statement that a machine makes about 
its owner. 

Try to imagine which of today's ma- 
chines represent the market niche of the 
economical subcompact (lots of perfor- 
mance for the money), the reliable fam- 
ily sedan (a workhorse that can get all 
the jobs done), the luxury model (elegant 
and capable, for people who have truly 
"arrived"), and the sport coupe (the hell 
with utility and reliability, give me the 
thrill of all that power). It is surprisingly 
easy to group today's micros into catego- 
ries like these. 

This trend to image rather than sub- 
stance in the microcomputer market- 
place saddens me. Those who are putting 
fancy new computers on their desks 
should be aware that it is not the tool you 
have but how you use it that will prevail 
here. Getting that personal computer 
will not be enough to guarantee success; 
using it ably will. The good news for 
those with the pioneering spirit is that 
we have only just begun to learn how to 
take advantage of personal computers. A 
host of new uses is waiting out there to be 
discovered by the innovative and 
visionary. 

WORLD'S LARGEST COMPUTER MAGAZINE 

unuputers 
&EL ECTONICS 

WILLIAM S. DAVID Publisher 

SETH R. ALPERT Editor 

PETER COSTA Executive Editor 

LESLIE SOLOMON Technical Director 

JOHN R. RIGGS Managing Editor 

ROBERT LASCARO Art -Director 

JOSEPH DESPOSITO Technical Editor - 

TOM BADGETT Technical Editor 

JOSEF BERNARD Technical Editor 

CHARLES A. MILLER Staff Editor 

DANIEL GLADSTONE Senior Copy Editor 

AMY MADWED Assistant Art Director 

ANDRE DUZANT Technical Illustrator 

L. PERRIN TOMICH Editorial Assistant 

Contributing Editors: Sol Libes, Forrest M. Mims, IIi, 
Barbara E. McMullen, John F. McMullen 

Editorial and Executive Offices 
One Park Avenue, New York, N.Y. 10016. 
212-503-3500 

Advertising Sales Offices 

Eastern 

Ken Lipka, I Pats Ave., New York, N.Y. '10016. 
212-503-5029 
Linda M. Holbrook, 160 State St., Boston, MA 
02109. 617-367-7190 

Midwestern 

Robert Vanek, Suite 1400, 180 N. Michigan Ave., 
Chicago, IL 60601. 312-346-2600 

Western 

Janet Bish, 11 Davis Dr., Belmont, CA 94002. 415- 
598-2290 
Anne Abeln, 3460 Wilshire Blvd., Los Angeles, CA 
90010. 213-387-2100 

Southeastern 

Mark Browning, PO Box 81306, 2511 Carroll Ave., 
Atlanta, GA 30366. 404-455-3430. 

Computer Publications Division 
Kenneth Koppel General Manager 

Eileen G. Markowitz Senior Vice President 
Jerry Schneider Vice President, Licensing 

& Special Projects 
Herbert Stern Vice President, Creative 

Services 
Jonathan D. Lazarus Vice President, Editorial 

Director 
Ernest F. Baxter Editorial Director 

Peter J. Blank Creative Director 
Gary A. Gustafson Business Manager 

Roni Sonnenberg Marketing Manager 

Ziff -Davis Publishing 

President Richard P. Friese; President Consumer 
Magazine Division Albert S. Traina; Executive Vice 
President, Marketing and Circulation Paul H. 
Chook; Senior Vice President Phillip T. Heffernan; 
Senior Vice President Sidney Holtz; Senior Vice 
President Edward D. Muhlfeld; Senior Vice Presi- 
dent Philip Sine; Vice President Baird Davis; Vice 
President George Morrissey; Vice President Rory 
Parisi; Vice President William L. Phillips; Treasur- 
er Selwyn Taubman; Secretary Bertram A. Abrams 

Editorial correspondence: COMPUTERS & 
ELECTRONICS, I Park Ave., New York, NY 10016. 
Editorial contributions must be accompanied by return 
postage and will be handled with reasonable care; how- 
ever, publisher assumes no responsibility for return or 
safety of manuscripts, art work, or models submitted. 

The publisher has no knowledge of any proprietary 
rights which will be violated by the making or using of 
any items disclosed in this issue. 

ABC. 
Mamba, Audit Bureau0 

Of Circulations 

MPA 

PHOTO BY STEVE BORNS 
4 Computers & Electronics 



AS SNUG AS 
A BUG 

IN 
A RUG. 

Snuggle The SQUASH' AC Power Controller 

comfortably underneath your computer monitor, 

plug your computer and peripherals into the back 

panel and you'll have complete power control of 
all of your accessories at your fingertips. Not only 

do you gain added convenience, but with EPD's 

advanced surge protection and EMI-RFI filtering 

technology, The SQUASH will keep your computer 

from becoming a vegetable. And it's backed by a 

lifetime performance guarantee. 

It's compatible with IBM*, Apple*, Commo- 

dore*, Eagle*, Columbia*, and most other desk 

top computers. 
The SQUASH, ask for it at your local dealer. It's 

part of a new harvest of products from the folks 

who brought you The LEMON" 

DON'T PLUG IN WITHOUT US. 

amor-mm. 
MEN =III ~I ~I 

Ilall r r 
Electronic Protection Devices Inc. 
P.O. Box 673, Waltham, MA 02254 
(617) 890-2518 1-800-343-1813 

*AII of the above titles are trademarks, registered trademarks, or 

service marks of third parties. 
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LETTERS 
Face -Off Held up to a Mirror 

In response to your article "Face -Off: 
The Apple IIc vs IBM's New PCjr" (No- 
vember), I would like to point out some 
misstatements and possible omissions. It 
was stated that the PCjr has only two 
colors in its high -resolution mode. Actu- 
ally it has four foreground colors and 16 
background, while the IIc is limited to 
black and white at a lower resolution. 
The PCjr also has 16 colors at 320 X 200 
in medium mode, the same as the IIc's at 
279 X 192. The PCjr also uses bit - 
mapped graphics, making its 16 -color 
Color -Paint program much more fluid 
and natural than the IIc version. 

You said that the disk drive capacity 
of the PCjr was 320K. Actually, it is 
360K. And in the test you failed to men- 
tion the four -voice sound generator on 
the PCjr; the IIc has nothing that can be 
compared to this. You neglected to men- 
tion several facts about the PCjr's 
monitor-such as the fact that it is in 
color, while the IIe's is monochrome. 

If the PCjr's manuals seem complex 
when compared to the IIe's it is ohly be- 
cause the PCjr has so much more power 
and versatility than does the IIc. 

-TOM MASON 
York, NE 

We apologize for any errors that crept 
into the piece. That's what happens when 
you get excited. As for the rest, chacun á 
son gout.-Ed. 

On Compatibility 
Your review of the Zenith Z-151 

Computer (August) contains some mis- 
understandings about IBM PC compati- 
bility. The author states that "almost all 
PC software not written in IBM's pro- 
prietary BASICA language will run on 
the Z-151" and "As expected, packages 
written in BASICA did not run." The 
fact is that BASICA will not run on any- 
thing other than an IBM PC because it 
relies not on ROM BIOS but on BASIC 
in ROM. However, the source code pro- 
duced by BASICA is 100% compatible 
with the GWBASIC interpreter sup- 
plied by Zenith. 

Complex graphics programs can be 
compiled using IBM's BASIC Compiler 
and the compiled code then moved to 
the Zenith, with flawless results. In a 
business environment we really don't 
consider BASIC programs on PCs un- 
less the code is compiled. We have also 
used, out of the box, the following soft- 

ware configured specifically for the IBM 
PC: Peachtree Accounting, MultiPlan, 
WordStar, Word Perfect, and Palantir. 
The things that don't work on the Z-151 
are some game programs with sophisti- 
cated copy protection schemes. For 
these, our best advice is to try them 
first-or get an Atari! 

-ISAAC A. DAVADIAN 
Fresno, CA 

Valdocs and QX-10 
Thanks to Les Solomon for his "Com- 

puter Hardware" column called "Bless 
This ABCDEFGH.DOC World" (Au 
gust), where he described how the Epson 
QX-10 with Valdocs allows file names 
up to sixteen words long. That feature 
isn't half of the convenience offered by 
this great system. Valdocs will also dis- 
play the file directory alphabetically, by 
date or indexed by any word in the file 
name you choose. What's more, the 
press of a key will send the directory to 
the printer so that you can stick a hard 
copy in the envelope with the disk. Solo- 
mon is right, why would anyone want to 
be stuck with trying to remember what 
those eight letter file names mean? 

-STEVE MAX 
New York, NY 

MUMPS Is Good 
You are to be congratulated on your 

inclusion of MicroMUMPS in your arti- 
cle on DBMS in the October issue ("Mi- 
cro Data Managers Get Mainframe 
Power"). Developed over 10 years ago at 
the Laboratory of Computer Science, 
Harvard Medical School, MUMPS is a 
high-level, interactive, and very power- 
ful system. I have been learning and pro- 
gramming in it for two years and have 
often wondered why the computing 
community in general is so ignorant of it. 
Although primarily aimed at the man- 
agement of large text files, it can also 
'handle everyday calculations. 

It was recently shown in benchmark 
tests run for a large department store in 
Spain that MUMPS systems not only 
run fast but also require far less code; 
and files occupy much less disk space 
than for several other systems. My old 
(but reliable) Heath H-8 with two 
DSQD floppy drives can store literally 
years of tax data on a disk because of the 
storage efficiency of MicroMUMPS. 

Finally, your readers should know 
that, in addition to public domain 
MUMPS, there are several public do- 

main applications written in MUMPS 
that were developed by federal agencies. 
The VA File Manager, for instance, is a 
powerful "programmerless" data man- 
ager with built-in word processing and 
multikey search capabilities. It can be 
obtained from the U. C. Davis source 
mentioned in your article. 

-MARTIN MENDELSON 
Sacramento, CA 

Sanyo Schematics 
A letter in your August issue indicat- 

ed that the reader was having difficulty 
finding a set of schematics for the Sanyo 
MBC 550/555 computer. Sanyo Busi- 
ness Systems Corp., 51 Joseph St., 
Moonachie, NJ 07074, has excellent, 
clearly printed manuals for its equip- 
ment. The MBC-550/555 Parts List 
(Publication WM-10553) sells for $15 
and contains "exploded" assembly 
drawings, a block diagram, a wiring dia- 
gram, and four foldout schematics, plus 
the pc board, component layout and 
schematic for the power unit. It also has 
a complete parts list and is available 
through Sanyo dealers. 

I've had my Sanyo MBC 550 for a 
year and love it! The latest figures from 
Sanyo (July 1984) indicate well over 
20,000 of these units are in the hands of 
users, with a US user base of 100,000 ex- 
pected by year's end. Skeptics disbelieve 
this powerful "under $1000" MS-DOS is 
for real, while users find a rapidly en- 
larging circle of insiders supporting the 
machine. 

Now that Sanyo has been licensed to 
manufacture Intel's 8088 chip and pro- 
duction is no longer limited by the scar- 
city of the chip, you can expect to see 
Sanyo taking a more aggressive market- 
ing posture. 

-FRED BLECHMAN 
Canoga Park, CA 

Corrections 
In "Advanced Matrix Printers" (No- 

vember), the printer shown with the Star 
Micronics Radix print sample was actu- 
ally the Epson LQ-1500. 

In "The Computer Scientist-Ran- 
dom Numbers" (November), in Fig. 2, 
the IC for the 1 -of -10 circuit should have 
been a 4017 instead of 4011. 

In "Personal Investing: From Bits to 
Riches" (November), in the table on 
page 92, the telephone number for Iris 
Communications should be 714-720- 
0800. They do not have an 800 number. 

6 Computers & Electronics 



SUeríó 
Our new Tandy 1000 is °á` shining 
example: it offers more features than 
an .IBM® PC :,:.for $1000 less., 

It's only natural to com- 
pare the new Tandy 1000 
with IBM's PC. 

Both let you choose 
from an astounding col- 
lection of programs, in- 
cluding Lotus 1-2-3, the 
pfs: series, dBASE II 
and more. 

But with the IBM you'll 
'need to buy adapters to ° 

use a monitor, printer, , 

joysticks and light pen. 
The Tandy 1000 includes 
these adapters, as well as 
"extras" like a disk oper- 

° ating system and BASIC: 
- An IBM PC equipped 
with these features and a 
color monitor will run 
you over $3100*. The 
Tandy 1000, 
only $2048.90. 

And you'll get some- 
thing more. Our unique 
DeskMatenu software. 

We put word process- 
ing, spreadsheet analysis, 
electronic filing, telecom - 
munications; a calendar 
and electronic mail on 
one disk. It's your first 
step in software ....and. 
it's included with every 
Tandy 1000. 

Based on manufacturer's pricing as of Au- 
gust, 1984. Tandy 1000 prices apply at 
Radio Shack Computer Centers and partici- 
pating stores and dealers. IBM/Registered 
TM International Business Machines Corp. 
1.2.3/TM Lotus Development Corp. PFS/TM 
Software Publishing, Inc. dBASE II/TM 
Ashton-Tate, Inc. 

iDeskMate software, 
easy user expansion and 
s perb graphics make the° 
Advanced Technology 
Tandy 1000 clearly supe- 
rior! You might say it's 
the best $2D00 computer 
ypu can buy ... for 
only $119. 

Availabe at aver 1200 
Radio Shack Con-puter Centers 

and atPartcipating I Radio Shack Stores and Dealers 
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SOL LIBES 

BITS 

Windows & Integrated 
Packages 

The introduction of IBM's Topview 
windowing system (which we have men- 
tioned before) is placing pressure on ven- 
dors of other windowing and integrated 
software packages. Whatever IBM does 
in the PC arena in effect establishes a de 
facto standard for the industry, and sup- 
pliers of application software work to 
conform to that "standard" rather than 
those of others. Actually, most sources 
cannnot afford to develop software for 
more than one system. 

Since Topview allows different soft- 
ware packages from different suppliers 
to run concurrently and pass data back 
and forth, products such as Desq from 
Quarterdeck Systems, MS Windows 
from Microsoft, and Concurrent PC - 
DOS from Digital Research are expect- 
ed to suffer most from IBM's introduc- 
tion of Topview. In all likelihood, these 
suppliers, in order to compete with IBM, 
will enter into OEM arrangements with 
PC clone makers to furnish their soft- 
ware with the hardware. Although 
OEMs are expected to be the primary 
channel, Microsoft plans to retail MS 
Windows for $80 and, with a mouse, for 
$195, but delivery has been put back to 
this June. These prices are almost half 
those of IBM's Topview. 

Also expected to suffer are suppliers 
(such as Lotus and Ashton-Tate) of inte- 
grated software packages like Symphony 
and Framework. Topview permits users 
to, in effect, roll their own integrated 
systems and packages (spreadsheets, 
word processors, database managers, 
etc.) from different suppliers. One ven- 
dor, Business Solutions (Jack2 package) 
has already closed up shop, and the 
much publicized Ovation introduction 

has been indefinitely postponed. 
Lotus has reacted to the new competi- 

tion by making available to software de- 
velopers information on how to interface 
to Symphony, hoping that they will be 
encouraged to develop support software 
products. 

Rumors persist that IBM may intro- 
duce its own operating system for the PC 
using a VM (Virtual Machine) architec- 
ture, with Topview being the first step in 
that direction. One thing is certain, IBM 
and the peripheral memory -board man- 
ufacturers are sure to profit as users need 
more memory (up to 3M bytes on the 
PC/AT) for Topview. 

Big Squeeze in the PC Biz 
There is no doubt that last year was 

the year of the shakeout. Countless soft- 
ware and hardware vendors, computer 
stores and computer magazines closed 
their doors. I have reported on those 
closings on many occasions in this col- 
umn. The predictions are that the 
squeeze will continue this year and will 
most likely intensify. 

The industry cycles seem to be getting 
shorter and shorter. The computer 
mainframe dominated the industry for 
about 20 years. Minicomputers . were 
"the thing" for about 12 years. The rapid 
growth of microcomputers, which ap- 
pears to be ending now, lasted about 7 
years. The home computer and comput- 
er game bubbles burst in less than 5 

years. Therefore the next era, that of the 
supermicro, will most likely see rapid 
growth for only about 3 years before it 
tops out. 

There is little doubt that the micro- 
computer industry has matured and the 
days of skyrocketing sales are largely 
over. The personal computer is becom- 

ing a commodity that is sold pretty 
much on price-like calculators, TVs 
and automobiles-with sales becoming 
seasonal and dependent on advertising, 
distribution and discounts. 

Apples Are Falling 
It's said that Apple will soon an- 

nounce another price reduction for the 
Macintosh-possibly dropping the list 
for the 128K machine to $1995. It was 
originally introduced at $2495 and 
dropped last September to $2195 when 
the 512K version was announced. Cur- 
rently, the 128K Mac can be found dis- 
counted to $1795, with the 512K ma- 
chine down to $2595 from its original 
$3195. 

The 512K Mac is now only $300 less 
than the Lisa 2 with 512K. The Lisa is a 
fully expandable machine with ots of ex- 
tras, so it appears to be a much better 
buy than the Mac. It is obvious that a lot 
of people realize this because Apple is 
backlogged with orders for the Lisa and 
not for the Mac. Of course Apple is not 
producing nearly as many Lisas as Macs. 

In the meantime, Lotus 1-2-3 is still 
not available for the Mac-hope for next 
month! Users will need 512K of memory 
to run it. However, most Lotus users will 
also need a hard disk to store those large 
data files, and there is still no word on 
when Apple will release one for the Mac. 
When it does, the Mac will be stronger 
competition for the Lisa. 

Bets & Bytes 
In a recent raid of a bookmaking es- 

tablishment, New York city police 
found several personal computers (IBM 
PCs and Apples) being used to calculate 
odds and the layoff of bets. A layoff is 
the distribution of bets to other bookies 
made so that no establishment bears 
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more risk than it can handle. In large op- 
erations, these calculations can be rela- 
tively complex and sophisticated. Con- 
sidering that many bettors are also using 
I'Cs to calculate the odds, it is becoming 
a contest of one computer program ver- 
sus another. 

Off in the Big Blue Yonder 
Dealers are reporting that sales of the 

PCjr have improved moderately as a re- 
sult of the new keyboard and memory 
expansion and a massive advertising 
campaign. In an effort to promote the jr 
in the educational market, IBM is offer- 
ing discounts approaching 50% to 
schools placing volume orders. 

There are rumors that IBM will soon 
announce a replacement for the PC/XT 
that will have some of the features of the 
recently introduced PC/AT. Look for 
improved performance, a larger hard 
disk and built-in tape backup plus other 
options. In the meantime IBM is forced 
to allocate shipments of the PC/AT to 
dealers and will probably do so for sever- 
al months until production capabilities 
are improved. Despite the short supply, 
some dealers are already discounting the 
PC/A T. 

IBM may very soon introduce a porta- 
ble lapsize version of the PC. However, 
the introduction of Ii3M's local area net- 
work is reported delayed due to prob- 
lems with the Texas Instruments IC that 
is to handle the token passing protocols 
and bus interface. Could it he that TI has 
bitten off more than it can chew? 

IBM says that researchers at its York- 
town Heights, NY, facility have devel- 
oped an experimental computer with 
speech input that will take dictation. It 
has a 5000 -word vocabulary, 90% accu- 
racy (who needs more for business?) and 
can distinguish between homonyms by 
context (for example, to, too and two). 

Robots Climbing Up 
Future Computing, a respected mar- 

ket research firm, predicts that the per- 
sonal robot industry will grow more 
than 100% annually over the next six 
years. They say sales of personal robots 
from 17 companies generated about $15 
million worth of business last year. With 
the field still in its infancy-like person- 
al computing ten years ago-it is in the 
domain of experimentation. But the situ- 
ation is changing as marketing and dis- 
tribution take hold; and, by 1990, sales 
should reach $2.2 billion. 

Currently, a personal robot with lim- 
ited mobility, a sonar vision system, an 

arm, and a speech synthesizer costs 
about $6000. By 1990, says Future Com- 
puting, the price should drop to about 
$2500. They also expect that the 1990 

model will be able to climb stairs and 
have two coordinated arms and speech 
recognition as well as speech generation. 

Rumors & Gossip 
Although they deny it, IBM and Ap- 

ple are rumored to be negotiating with 
several mass merchandising chains to 
distribute their entry systems. We may 
soon see the PCjr and Apple Itc next to 
the Commodore 64 on the shelves of K - 
Mart and Toys -R -Us.... As previously 
reported in this column, Commodore is 

developing three new 16 -bit systems. 
Latest word is that its 8088 -based IBM 
PC compatible will be announced this 
month and its Z8000 -based Unix system 
will be announced in April. The 68000 - 
based system using Amiga technology 
may be shown as early as the June Con- 
sumer Electronics Show.... 

There are rumors that AT&T is seri- 
ously thinking of offering Microsoft's 
Xenix (a true Unix operating system) on 
its 6300 personal computer, which is 

IBM 1'C compatible. Such a step would 
put the unit in a much better position to 
compete with the new IBM I'C/AT ma- 
chine, which now has Xenix as an op- 
tion. The problem is that Xenix is com- 
patible with Unix System III and AT&T 
has announced that it will support only 
Unix System V. Microsoft is known to 
be working on making Xenix System V 
compatible. Probably when that hap- 
pens AT&T will offer Xenix on the 
6300.... 

In the meantime AT&T seems con- 
cerned over Digital Research's slow 
progress in porting Unix System V to the 
Intel 80286. Presently it looks like the 
operating system may not become avail- 
able until mid -summer at the earliest, by 
which time Microsoft will have had its 
80286 version of Xenix out for almost a 

year.... Sharp is quietly showing a pro- 
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totype portable with Unix. Hewlett- 
Packard might also be planning such a 

machine.... IBM, we hear, is working 
on separate optical disk drive develop- 
ment projects at its Boulder, Tucson, 
and San Jose facilities.... 64K RAM 
chips are now selling, in quantity, for as 

low as $1.85. Now it costs a manufactur- 
er only $15 to put 64K of RAM in a 

system. 
New portable possibilities include a 

Radio Shack upgrade. The company 
might increase the display of its popular 
Model 100 from 8 to 18 lines. Microsoft, 
they say, is considering an entry into the 
system business with a portable from 
Japan. 

Epson seems to have begun to show, 
privately, prototypes of a very small flat - 
screen portable TV with word process- 
ing capability.... 

Several Japanese manufacturers have 
optical disk storage subsystems to link to 
personal computers such as the IBM PC. 
These systems might reach the U.S. this 
summer.... And last, Apple Computer 
seems about to announce a new version 
of the venerable!! + based on the 65816. 
The latter is a true 16 -bit processor with 
a mode compatible with the 6502 micro- 
processor used in the II -I-. Apple is also 
expected to sell for $50 a 65816 upgrade 
kit for the over one -million iI+ units al- 
ready in use. 

Wafer Memory from Sinclair 
Sinclair Radionics, Cambridge U.K., 

the developer of the ZX80 and ZX81 
personal computers, has disclosed that it 
will introduce a semiconductor memory 
device in the form of a wafer 1" square 
and 1" thick. It will be able to store 1M 

bytes and is intended to be used in place 
of a floppy disk on Sinclair's new 68000 - 
based QL (Quantum Leap) computer. 
The QL. is already on sale in the U.K. 
and should become available in the U.S. 
shortly. 

The memory wafer will use NMOS 
semiconductor dynamic storage cells 
connected in a serial memory arrange- 
ment similar to that used on floppy 
disks. The wafer will contain a battery 
backup to provide data retention when 
the unit is unplugged from the computer 
or power is turned off. 

The QL is expected to sell for $499 
and provide features like those of the 
Apple Macintosh.The wafer memory 
should sell for under $250 and have an 
access time of 10 microseconds. O 
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FORREST M. MIMS III 

THE COMPUTER SCIENTIST 
COMPUTER ART 

BEATING colorful images is an 
application for personal comput- 
ers enjoyed by nearly all users. 

This month's column gives some exam- 
ples of computer graphics and art, de- 
scribes how to add sound to your artistic 
creations, and condludes with some tips 
for creating your own computer -driven 
laser light show. 

Artists were among the first to realize 
computers could be highly creative and 
genuinely personal tools for self expres- 
sion. In 1976, Creative Computing Press 
produced Artist and Computer (Harmo- 
ny Books, New York), a wonderful book 
in which 35 artists describe their experi- 
ments in taking computer art far beyond 
computer graphics. After nearly a de- 
cade of advances in both hardware and 
software, computer artists have been 
able to extend their capabilities far be- 
yond those available prior to 1976. Still, 
Artist and Computer remains a fascinat- 
ing book, containing very personal ac- 
counts of the state of the computer art at 
the time MITS introduced the Altair 
8800, the microcomputer that sparked 
the personal computer era. 

Before the Altair, computer artists 
were dependent upon expensive ma- 
chines ranging from minicomputers to 
large mainframe systems. Since few art- 
ists owned their own machines, they of - 
ten depended upon the willingness of 
businesses and universities to provide 
them with computer time. 

Today computer artists who are ex- 
ploring the leading edge of their craft 
still rely upon the rapid speed and huge 
memory of very expensive industrial and 

Fig. 1. A gear drawn with the help 
of a DRAW statement. 
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research computers. Their sophisticated 
work has been displayed in museums 
and also used in motion pictures, televi- 
sion commercials and spacecraft anima- 
tion sequences. 

Although only a tiny number of com- 
puter artists have access to the powerful 
computers that make possible truly spec- 
tacular video imagery, almost any per- 
sonal computer can function as an elec- 
tronic paintbrush for would-be computer 
artists. Now that relatively inexpensive 
input peripherals like touch tablets, 
graphics pads and joysticks have become 
widely available, novice computer artists 
have available some of the tools used by 
professionals. 

Most computer artists use only the 
cathode-ray tube as a display device, but 
many also employ various kinds of print- 
ers and plotters to make hard copies of 
their images. In addition, of course, an 
image on a CRT display can be photo- 
graphed for a hard copy. 

Kinds of Computer Art 
Personal computers can be used to 

create visual images within several broad 
categories. The simplest are either regu- 
lar or random patterns of color. A vast 
variety of colorful images can be created 
using either approach. Regular patterns 
have obvious design or symmetry. Often 
they are created by incorporating mathe- 
matical functions into software routines. 
Random patterns can be created by in- 
serting into a driver program one or 
more random number algorithms or by 
calling a computer's built-in random 
number generator. Sometimes both 
methods are combined to produce a sin- 
gle image, as when the colors of a regular 
pattern are selected randomly. 

A second broad category of computer 
art is the synthesis of recognizable im- 
ages of people, faces, buildings, flowers, 
planets and other objects. If high -resolu- 
tion and realistic images are essential, 
the professional artist with access to a 
powerful computer generally has an in- 
surmountable advantage. 

Do -It -Yourself Computer Art 
The boundary between a simple me- 

chanical drawing and a work of art can 
sometimes be very fuzzy. Figures 1 and 2, 
however, are clearly drawings and not 

art. Both could have been achieved by us- 
ing such BASIC statements as CIRCLE 
and LINE, but the resulting programs 
would have been quite complicated. In- 
stead, I used DRAW, a powerful Microsoft 
BASIC statement that is actually a self- 
contained graphics language. Here's the 
listing for the gear depicted in Fig. 1: 

10 'GEAR 
20 KEY OFF:CLS 
30 SCREEN 1,0:COLOR 1 

40 PSET (200,100) 
50 FOR A=0 TO 360 

STEP 15 

60 DRAW " TA=A; U7;R7; 
U7;L7" 

70 NEXT A 
80 CIRCLE (137,90),5 
90 LOCATE 23,16 
100 PRINT "GEAR": 

GOTO 100 

The buzz saw in Fig. 2 was created by 
modifying lines 60-100 of the preceding 
routine to read as follows: 

10 'BUZZ SAW 

60 DRAW " TA=A;NU15; 
E15;L15 " 

70 NEXT A 
80 CIRCLE (135,90),5 
90 LOCATE 23,14 
100 PRINT "BUZZ SAW": 

GOTO 100 

Incidentally, the semicolons that sep- 

Fig. 2. A buzz saw drawn by 
modifying the program for Fig. 1. 



Fig. 3. A stylized snail created with 
a DRAW statement. 

Fig. 4. A moire pattern formed by 
close spokes of a wheel. 
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Fig. 5. "Cosmic egg," formed by UNE 

and DRAW statements. 

arate U7, R7, U7 and L7 in line 60 of the 
first program and NUt5, Et5 and 115 of 
line 60 of the second program are option- 
al and can be replaced by spaces. 

The DRAW statement used in these 
two listings provides a means to generate 
many kinds of computer drawings and 
art. The format of the statement is 

DRAW "string," where string is a list of 
simple cursor control instructions such 
as u (up), D (down), L (left), and R 

(right), etc. Thus DRAW "R50 D50 L50 U50" 

draws a square on the monitor's screen 
measuring 50 units of each side. Placing 
an N before any of these commands 
causes the cursor to return to the origi- 
nal position after drawing the specified 
line. 

TA (turn angle) is one of several ad- 
vanced DRAW commands. It causes the 
direction of a line to be rotated by any 
angle from -360 to +360 degrees. 
Scale, color and paint commands are 
also available. 

Figure 3 shows that the DRAW state- 
ments can be used in computer art appli- 
cations. Here a stylized snail is created 
by increasing the lengths of successive 
spokes drawn from a common origin. 
Here's the listing: 

10 'SNAIL 
20 KEY OFF:CLS 
30 SCREEN 1:COLOR 1,1 

40 LOCATE 2,15 
50 PRINT "THE SNAIL" 
60 FOR A=0 TO 360 

STEP 5 

70 Q=Q+2 
80 DRAW " TA=A;NR=Q;' 
90 NEXT A:GOTO 90 

Line 70 controls the length of the 

spokes drawn by line 80. The listing can 
be modified to produce many different 
effects. It can also form the basis of a spi- 
ral generator. 

The moire pattern in Fig. 4 was creat- 
ed by using the DRAW statement to cre- 
ate a wheel of closely spaced spokes ex- 
tending over the entire face of the 
monitor. The pattern can be altered by 
reducing the number of spokes. Here's 
the listing: 

10 'MOIRE PATTERN 
20 KEY OFF:CLS 
30 SCREEN 1:COLOR 1,1 

40 FOR A=0 TO 360 
50 DRAW " TA=A;NR200 " 
60 NEXT A:GOTO 60 

The particularly striking image in Fig. 
5 combines the DRAW and LINE state- 
ments in a single program: 

10 'COSMIC EGG 
20 KEY OFF:CLS 
30 SCREEN 1:COLOR 0,1 
40 FOR S=0 TO 319 

STEP 5 

50 LINE (S,O) 
-(0,199-S) 

60 LINE (S,199) -(O,S) 
70 LINE (319-S,0) 

-(319,199-S) 
80 LINE (319 -S,199) 

-(319,S) 
90 NEXT S 

100 FOR Q=0 TO 360 
STEP 3 

110 PSET (160,100) 
120 DRAW " TA=Q;NU200 " 
130 NEXT Q:GOTO 130 

The LINE statements within the first 

FOR -NEXT loop weave a grid resembling 
string art around an empty, egg -shaped 
outline -in the center of the screen. The 
second FOR -NEXT loop draws a spoked 
wheel in the center of the screen. 

All the preceding programs were de- 
veloped with a PCjr and should run with 
IBM look-alikes and other machines 
that understand Microsoft BASIC. It 
might be difficult to adapt them to ma- 
chines that don't include the Microsoft 
DRAW statement or its approximate 
equivalent. The DRAW statement used in 
Apple BASIC is not compatible since it 
draws a predefined shape or outline at a 

specified coordinate. 
These simple listings illustrate just a 

few of the thousands of ways any person- 
al computer can be used as a tool of artis- 
tic expression. So many books about spe- 

cific computers cover this subject, it's 
simply not feasible to list them here. If 
you're interested, your best option is to 
browse through the books at a computer 
store. 

Adding Sound to Your Art 
Virtually every personal computer is 

equipped with sound and tone functions. 
The capabilities of some machines are 
really quite impressive and can add a 

second dimension to your computer's ar- 
tistic abilities. 

For example, while developing the 
preceding program, I was reminded that 
watching a graphic image being painted 
on the screen of a monitor is often more 
fun than staring at the completed design. 
It's usually very easy to add sound ef- 
fects to a graphics program so that the 
computer emits musical tones corre- 
sponding in some recognizable way to 
the activity on the screen. 
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Computer Scientist 
(Continued from page 11) 

The program that follows combines a 
siren -like sound with an on -screen trian- 
gular wave form. When the wave is 
drawn on the screen as a series of dots, a 
variable -frequency tone is emitted by a 
speaker connected to the computer. The 
frequency of the tone is inversely pro- 
portional to the height of the dots. In 
other words, as the wave descends, the 
frequency of the tone ascends. When the 
screen is filled with the wave pattern, the 
waves are erased and the cycle is repeat- 
ed. Here's the program: 

10 'SIREN 
20 KEY OFF:CLS 
30 SCREEN 1:COLOR 0,1 
40 SOUND ON:BEEP OFF 
50 FOR 1=440 TO 100 

STEP 20 
60 Y=(I-440)/2.8 

Fig. 6. A mirror attached to a speak- 
er cone creates a laser light show. 

70 X=X+1 
80 PSET (X,Y) 
90 SOUND 1,.5,3,0 
100 SOUND 1,.5,6,1 
110 SOUND 1.,5,9,2 
120 NEXT I 

130 FOR 1=1000 TO 440 
STEP -20 

140 Y=(I-440)/2.8 
150 X=X+1 
160 PSET (X,Y) 
170 SOUND 1,.5,3,0 
180 SOUND 1,.5,6,1 
190 SOUND 1,.5,9,2 
200 NEXT I 

210 IF X>320 THEN CLS: 
IF X>320 THEN X=0 

220 COTO 50 

This program is not particularly spec- 
tacular, and I'm afraid you'll grow 
quickly bored by its sound and visual ef- 
fects. Nevertheless, it does show how 
both graphics and sound can be imple- 
mented within the same program. In 
particular, it illustrates how the vari- 
ables that determine where points are 
plotted on the screen are used to control 
the frequency of the sound tones. Note 
how the program can be simplified by 

: 

Fig. 7. A "snapshot" of a brief 
instant in a laser light show. 

forming a subroutine of lines 60-110. 
Lines 140-190 could then be eliminated 
and the subroutine called in their place. 

A Computerized Laser Light Show 
The brilliant beam from a laser pro- 

jected through the night sky or against a 
screen is a sight so spectacular that laser 
light shows are rapidly growing in popu- 
larity. They have been featured attrac- 
tions at planetariums, museums and 
both indoor and outdoor concerts. 

In the early 1970s I experimented 
with various ways to cause sound to con- 
trol the screen position of the bright red 
beam from a low -power helium-neon 
gas laser. The simplest method was to at- 
tach a small mirror to the cone of an or- 
dinary speaker and reflect the laser's 
beam from the mirror to the screen. 
When the speaker's cone vibrated in re- 
sponse to a sound -modulated electrical 
signal, the mirror vibrated in turn. This 
caused the laser's beam to trace an ever- 
changing, dynamic pattern across the 
screen. 

The effect was quite captivating, and 
my son Eric, who was then four or five 
years old, and I spent hours watching 
classical music come to life in a manner 
never imagined by its composers. Once 
we carried our laser light show up on the 
roof of our house and projected its danc- 
ing beam onto the white wall of a nearby 
building. We stopped doing this light 
show when we noticed that traffic on the 
nearby street was slowing to a crawl and 

even coming to a dead stop as motorists 
noticed the spectacle on the wall. 

Recently I've enjoyed using a personal 
computer as a sound source for a simple 
laser light show. All that's required is a 
helium-neon laser, a small mirror and 
an exposed speaker. The speaker is con- 
nected to the computer's audio port. In 
some cases, a small audio amplifier may 
be required. 

The mirror is attached with double - 
sided tape at or near the center of the 
speaker's cone. The speaker is then in- 
stalled on an adjustable support to which 
the laser is also attached so that the 
beam from the laser is reflected from the 
mirror to a white wall or screen. A pro- 
gram that generates music or sounds is 
then run. 

Figure 6 shows the general arrange- 
ment of the laser and speaker used to 
create a laser light show. Though for 
best results the speaker should be in- 
stalled on an adjustable support, for pre- 
liminary tests or one-time experiments a 
chunk of modeling clay can be used. In- 
sert one edge of the speaker's frame into 
the clay and move the speaker until the 
laser's beam is reflected in the desired 
direction. 

The position of the mirror on the 
speaker's cone is crucial. If it is attached 
directly to the center of the speaker, the 
entire mirror will simply move back and 
forth. Instead, the mirror should be 
mounted just off -center, so that one side 
will move more than the other. The re- 
flected beam will then sweep back and 
forth across a white wall or screen as the 
speaker cone moves. 

Sweeping the beam across the screen 
in only one dimension isn't particularly 
interesting. Therefore, for best results, 
it's necessary to experiment with the ex- 
act placement of the mirror. I usually at- 
tach the upper edge of the mirror to the 
speaker's cone and allow one of its lower 
corners to touch the center of the speak- 
er. By making slight changes in the posi- 
tion of the mirror, I can cause the reflect - 

(Continued on page 84) 

Fig. 8. A steady-státe laser -generated image formed when a speaker 
emits a single musical note. 
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LES SOLOMON ON 

COMPUTER HARDWARE 
RAY TRACING, PARTICLES, AND TEXTURE 

LAST month, I presented a brief 
and simplified look at one form of 
state-of-the-art high -resolution 

graphics called fractals. I hope you had 
fun drawing triangles to create a realis- 
tic -looking rock or mountain. There is 

more to fractals than triangles, but we 
will cover that in a future column. 

Because very high -resolution graphics 
seems to be increasingly popular these 
days, let us take a quick look at two oth- 
er approaches to realistic graphics that 
you have probably seen as photographic 
special effects. Either or both of these 
two approaches-one is called ray trac- 
ing and the other particle genera- 
tion-may well be in your computing 
future. 

Ray Tracing 
Ray tracing is based on the fact that 

everything we see is made visible by light 
that has been reflected from the objects 
in our field of view. Illumination radi- 
ates out from its source, strikes all the 
objects in its path, and is reflected from 
some objects to illuminate others. Final- 
ly, a small fraction of the original light 
eventually reaches the eye. 

To generate graphics using this "real 
world" approach with a computer 
would be somewhat inefficient. Since we 
cannot use any light that doesn't reach 
our eyes, why include it in the program? 

Therefore, as Fig. 1 shows, the com- 

Fig. 1. Algorithm for ray tracing 
calculates path starting at eye. 
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Fig. 2. Beams reflected from a flat 
surface are parallel rays. 

puter algorithm used for ray tracing goes 
backward. It starts calculating the path 
of a single light ray starting at the eye, 
forms one pixel on the image plane (the 
CRT screen), and follows the light ray 
back toward the light source. 

The algorithm also takes into account 
that the brightness of reflected light de- 
pends on the reflectivity of the surface it 
bounces off. If, for example, a light ray 
strikes a shiny object, maximum reflec- 
tion occurs; if it reaches "rough" tex- 
ture, the amount of reflected light is con- 
tingent on the reflectivity of the texture; 
and if the surface is translucent, some 
light is transmitted through, depending 
on the degree of translucency. 

Once the path of a ray has been deter- 
mined, the algorithm calculates the illu- 
mination (and color) value of that par- 
ticular pixel and stores the binary 
equivalent in memory. Then it calculates 
another ray. 

Since calculating the paths of all pos- 
sible light rays reaching the eye can be a 
computing nightmare, this particular 
approach, although capable of produc- 
ing extremely real, almost photographic 
video images, may be difficult to 
implement. 

There is a companion technique, 
called "beam tracing" that treats a clus- 
ter of rays following a similar parallel 
path as a single "beam." This method 
can greatly reduce computing time in 
some circumstances. Beam tracing is 

most efficiently applied to objects having 
flat surfaces, as in Fig. 2. Note that the 
reflected beam of light from the flat sur- 

face is composed of parallel rays, which 
can be treated collectively as a single 
"ray." 

If you consider what happens when 
parallel rays meet curves (keeping in 
mind that the angle of reflection is equal 
to the angle of incidence), Fig. 3 can 
show you why curved surfaces are not 
good candidates for beam tracing. 

Particle Generation 
A vivid example of the second graph- 

ics approach-particle generation-was 
used in the movie Star Trek II. If you 
saw the `wall of fire" that engulfed the 
dead planet in the genesis bomb se- 
quence, you were watching particle 
graphics in action. 

Simply, the algorithm used produces a 
number of particle sources as required 
by the graphics, and each source is 

-(B) 
LIGHT 
RAYS 

Fig. 3. With a curved surface, 
reflected beams are not parallel. 

caused to "explode" like a Roman can- 
dle (Fig. 4). Like the individual "balls of 
fire" shooting out of the Roman candle, 
each of the light particles emitted by a 
single source "flies" along a prescribed 
curved trajectory, with its color chang- 
ing with time-in this case, time is mea- 
sured in movie frames. 

While light particles are arising, flying 
away and dying, other parts of the algo- 
rithm determine in which direction and 
how fast other particle sources are creat- 
ed and move. 

(Continued on page 89) 
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Hewlett-Packard 
resents the PC system 
a lets you 

J- - S -4, ,9,7. 

The key word in that long, drawn-out 
headline is system. 

A system built for PCs. 
At Hewlett-Packard, it's a quality 

system of personal computers, plotters, 
a truckload of software, and Local 
Area Network (LAN) capability. 

It's all matched and designed to work 
brilliantly together. 

Yet the system is so flexible each 
part can stand alone. Or even team with 
an IBM PC. 

So you can build just the system 
your staff needs. 

It all starts with two of our Hewlett- 

Packard personal computers. 
We call one the HP Touchscreen 

and the other (because it can do even 
more) the HP Touchscreen MAX. 

The first comes with two double - 
sided disc drives that give you 256K 
bytes of main memory, expandable to 
640K bytes. 

The HP Touchscreen MAX has 
even more capacity, with the added 
power of a 14.8-M byte Winchester 
disc drive. 

And both have DSN/Link, to let you 
set up a direct line of communication 
between them and your HP 3000 
Department Computer. 

As the names imply, you can actually 
change things on either screen just by 
touching the screen. 

That makes the Touchscreen PCs 
easier to use. And a lot easier to learn. 

The system also includes two printers 

e figures,: 

1 j,lot 
the graph 

many people think are simply the 
best around. 

Our Hewlett-Packard LaserJet and 
ThinkJet printers are both breath- 
takingly fast and refreshingly quiet. 

The ThinkJet printer runs at a rapid 
150 characters per second. 

Yet because the ThinkJet paints 
each character with a small jet of ink 
(instead of smashing the paper with 
keys), it's as quiet as a sigh. 

At 300 characters per second, our 
LaserJet printer is even faster. 

Ten times faster than the best daisy- 
wheel printers. Yet the image is as sharp 
as you'll get from a printing press. 
Amazing. 

PG02502 
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and when you get to your hotel, 
change everything. 

Two different plotters are also part 
of the HP personal computer system. 

Both create full -color graphics. One 
with two pens, the other with six for 
even more detail. 

If you like, the system can be knitted 
together through a LAN. 

It lets a number of HP personal com- 
puters link up, talk to each other, share 
printers, and exchange information. 

By the way, there can be a lot of 
information to exchange.That's be- 
cause there are more than 500 business 
software titles available. For word 
processing, accounting, spread sheets 
and graphics.You'll find the big names 
there, too. 

1-2-3". from Lotus'.'*WordStar:,** 
MicroPlan:"*** And the whole cata- 
logue of software from HP. 

Finally, when you travel, you can 
take the system with you. 

Hewlett-Packard's portable personal 
computer turns your hotel room (or 
your den at home, or your customer's 
desk) into another part of your personal 
computer system. 

The Portable has plenty of capacity; 
272K bytes of RAM and 384K bytes of 
ROM. And with its built-in modem, 
it can link you with your office printers 
and plotters. Not bad for a computer 
that weighs just nine pounds and can 
fit into a briefcase. 

The system is all linked up, all on the 
same programs, all designed to work 
together, and all ready to go. 

And all, from Hewlett-Packard. 

Just dial 800-FOR-HPPC, toll free, 
to find the name of a Hewlett-Packard 
dealer or sales representative near you. 

Ca HEWLETT 
PACKARD 

*1-2-3' and Lotus'are U.S.Trademarks of Lotus Development Corporation. **Available for the HP Portable beginning January, 1985. WordStar* is a U.S. Registered Trademark 
of MicroPro International Corporation. ***MicroPlan"is a U.S. Trademark of Chang Laboratories, Inc. 
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IF YOU'RE SERIOUS 
ABOUT MAKING 

MONEY IN MICRO- 
COMPUTERS, NRI 

IS SERIOUS ABOUT 
SHOWING YOU HOW. 

The U.S. Depart- 
ment of Labor projects 
job openings for qualified 
computer technicians will \ 
soon double. International 
Resource Development, Inc., 
estimates a 600% in- 
crease in these jobs in 
a decade. And most of 
these will be new jobs, 
created by the expand- 
ing role of computers. 

NEVER HAS THERE 
BEEN A FASTER - 
GROWING FIELD 
OF TECHNOLOGY. 

Many people are 
afraid of losing their jobs 
to computers, but thousands 
of jobs will be created for 
those who are prepared to 
meet the challenge. 

With NRI training, you'll 
be prepared. You can have a 

profitable, exciting future as 
an expert who can handle the 
operational, programming and 
technical aspects of all kinds 
of microcomputers and micro- 
processors. 

LEARN IN YOUR SPARE TIME. 
NRI trains you in your own 

home, at your convenience...no 
classroom schedule to meet, no 
need to quit your job. As a class 
of one with complete course 
materials and the backing of a 

staff of professional electronics 
instructors, you'll get extraordi- 
nary hands-on training on the 
latest model in the most pop- 
ular line of microcomputers: 
the new TRS-80' Model 4, with 
disk drive for greater memory 
capacity. The TRS-80 Model 4 
complete with advanced features 

TRS-80 is a trademark of the Radio Shack division of Tandy Corp. 

With NRI training you'll explore 
your computer's registers, 
memory and input-output ports. 
You'll even write programs to 

'control the circuits you've de- 
signed and built. You'll perform 

hundreds of challenging 
experiments, always 
backed by a full-time 

faculty ready to help you 
personally. 

When your NRI 
training is complete, 

1 you'll be a computer tech- 
nician, ready for your first 

job - servicing, testing or 
programming all types of 

microcomputers - in a re - 

;.i % warding and challenging 
new career. 

Your NRI course will Include the new TRS-80 Model 4 
with Dusk Drive, the Gemini l0X dot-matrix printer... 
plus a professional LCD multimeter, NRI Discovery 
Lab and hundreds of demonstrations and 
experiments. It's all yours to keep. 

that are built right in...features 
that are offered as options on 
other microcomputers. Designed 
to perform diverse personal and 
business functions and to accept 
the most software, the TRS-80 
is a great computer to learn on . 

And it's yours to keep, 

LEARN HOW TO USE, 
PROGRAM AND SERVICE 

STATE-OF-THE-ART 
MICROCOMPUTERS. 
Through your carefully de- 

signed NRI course, you'll get a 

wealth of practical experience. 
You'll build circuits...from the 
simplest to the most advanced 
...with your NRI Discovery Lab® 
You'll use a professional 4 -func- 
tion LCD digital multimeter for 
analysis and troubleshooting. 

E 

GET NRI'S FREE 
CATALOG TODAY. 

Send the postpaid card 
today for your FREE 100 -page 
catalog. It's a valuable guide to 
opportunities and training in the 

high-tech 
revolution. 

11,`1 .1 .I 

For greater computer memory capacity, a double 
density disk drive is included. 

You'll see how easily you become 
part of the growing high-tech 
world of microcomputers. 

If the card has been re- 
moved, please write to us today. 

ArSCHOOLS 
McGraw-Hill Continuing 
Education Center 

3939 Wisconsin Avenue, N.W. 
Washington, D.C. 20016 

We'll give you tomorrow. 1}Ali 
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STM 
PORTABLE 
Fast portable IBM 
compatible with 25 -line 
LCD 

BY MICHAEL K. GUTTMAN 

Semi-Tech Microelectronics Cor- 
poration (STM) has introduced an 
IBM -PC -compatible portable. Al- 

though the market is overrun with IBM- 
PC compatibles, STM, previously 
known for its Z80 -based Pied Piper mi- 
crocomputer, has incorporated some un- 
usual features into its STM PC. 

First, the STM PC is built around the 
Intel 80186 microprocessor instead of 
the ubiquitous 8088 found in the IBM 
PC and many of its imitators. In addi- 
tion, STM has packed its I'C with a tele- 
phone amplifier, a 1200 -baud modem, a 

25 X 80 liquid -crystal display, an IBM - 
style keyboard, a built-in thermal print- 
er, and two double -sided disk drives 
(quad- or double -density). Suggested re- 
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tail price of the STM PC is $3499. 
The STM PC is housed in a compact 

beige case 20"W X 11"D x 4"H that 
weighs only 18 lb. The design, however, 
is rather angular, and the weight is dis- 
tributed unevenly, with the side contain- 
ing the disk drives heavier, so the unit is 
a bit awkward to handle. STM does sell 
an optional carrying case (not reviewed) 
that may alleviate these problems. 

We tested two STM PC units, one 
with quad -density disk drives and the 
other with regular IBM -PC -style dual - 
density drives. 

With everything included in one pack- 
age, installation is a snap. After remos- 
ing the plastic cover, which the keyboard 
sits in for traveling, I plugged the key- 
board cord into the front of the main 
unit, inserted the system disk, turned on 
the power, and was on my way. It was a 

pleasure to be free of cumbersome ca- 
bling and multiple power supplies. 

The power switch is on the back panel 
of the STM, along with a gang of connec- 
tors, which are all labeled. For video 
there are two outputs, a nine -pin connec- 
tor for RGB and an RCA jack for com- 
posite. There are a Centronics compati- 
ble printer port that uses a DB-25 female 
connector and two RS -232C ports that 
use DB-25 male connectors. For com- 
munications, a modular telephone jack 
connects to the on -board modem and 
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telephone amplifier, and a five -pin DIN 
connector is available for an acoustic 
coupler. For adding hard disks to the 
system, the unit has an SCSI (small com- 
puter systems interface) connector. For 
expanding the STM, there is a connector 
that gives you access to the system bus. 
A reset button is also included on the 
back panel. 

At the front right-hand side of the 
main unit are two one -third -height 5'/4" 
disk drives. At the top left hand side is 
the LCD, which is inset into the unit at 
an angle of about 20 degrees. Two 
thumb -wheel controls above the display 
allow you to both set the contrast of the 
screen and provide an electrolumines- 
cent background for it. Between the 
drives and the display lie grated open- 
ings for the telephone amplifier as well 
as two LEDs that indicate "mute" and 
"off -hook" conditions. The keyboard 
has three LEDs, one to indicate power 
and the other two to indicate the cur- 
rently selected drive. At the rear top of 
the STM is the thermal printer, the only 
sign of which is a slotted opening where 
the paper exits. 

Inside the STM 
The computer uses the 80186, which 

is a gamble for STM, since the chips are 
in relatively short supply. On the other 
hand, the 80186 operates at 8 MHz 
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(compared to 4.7 MHz for the 8088) and 
includes in its true 16 -bit architecture a 

number of functions requiring an extra 
complement of components in 8088 - 
based PCs. STM claims that the 80186 
replaces as many as 20 chips otherwise 
needed to support the 8088. The system 
comes standard with 256K RAM, ex- 
pandable to 512K (a dealer upgrade). 

The main unit, lacking bus slots, of- 
fers the external bus connector on its 
rear panel for expansion. STM claims it 
is compatible with a standard IBM PC 
expansion chassis. We did not, however, 
test any hardware add-ons to their bus. 
Expansion slots will probably not be 

missed by most users, since the usual 
add-ons to an IBM PC are included with 
this system. The STM already includes 
serial and parallel ports, color graphics, 
disk controller, 1200 -baud modem and 
telephone amplifier. Missing, however, 
are a system clock and a mouse or joy- 
stick port. 

The Keyboard 
STM has cleverly rearranged the IBM 

PC keyboard to reduce its size and retain 
nearly full compatibility. The most sa- 

lient changes are that the function keys 
are in a horizontal row above the numer- 
ic keys with the backspace, number lock 
and scroll lock keys, while the "+" and 
"-" keys are directly above the numeric 
keypad. Also, the tilde/grave and 
backslash keys have been moved to al- 
low for a larger, typewriter -style return 
key and a bigger shift key. These two 
changes correct two common com- 
plaints about the IBM PC. 

Except for the possible incompatibil- 
ity of keyboard overlay templates or 
some minor adjustments for touch typ- 
ists, I can't see any real disadvantage to 
STM's modifications. The big advan- 
tage, of course, is that STM's keyboard 
packs neatly away into the main unit for 
easy storage and transport. Also, be- 

cause the STM keyboard is considerably 
lighter and smaller, it is easier to fit it on 
and move it around the desk. I felt quite 
comfortable with the keyboard's feel and 
performance, although I wish STM had 
provided status lights for the CAPS LOCK 

and NUM LOCK keys. 

The Video Display 
The novelty of the built-in 25 X 80 

LCD wore off after a short while. The 
unit has an adjustable backlight to im- 
prove readability, and it displays well - 

formed alphanumeric characters, but, in 
my opinion, LCDs are just not adequate 
for continuous viewing. In addition, the 

STM LCD is built right into the main 
unit at a fixed angle, and there's no way 
to change it. 

STM claims that viewing angle prob- 

Specifications 

Product: STM PC 
Mfr: Semi -Tech Microelectronics Corp. 

535 Middlefield Rd., 
Suite 25, 
Menlo Park, CA 94025 

Price: $3499.00 
Hardware: Intel 80186 processor, 

256K RAM, two double - 
sided quad- or dualdensi- 
.ty disk drives; built-in 
phone, modem, thermal 
printer, and 25 x 80 LCD; 
two serial ports and one 
parallel port 

Software: MS DOS with custom pe- 
ripheral drivers; NewWord 
word processor 

lems are adequately handled by the 
unit's backlight and contrast controls, 
which electronically move the crystals to 
the desired viewing angle. While these 
are certainly helpful, I nonetheless 
found myself often craning my neck 
while using the LCD. In addition, the 
backlight generates a clearly audible 
hum, which some may find annoying. 
One other deficiency is that although the 
display has 25 lines, it is a condensed 
version of a normal display. 

In general, these problems are not 
STM's fault, but are rather the result of 
the current limitations in this kind ofdis- 
play. Fortunately, it was very easy to 
hook up a monitor and, with a two -key 
command, move the display over to it. 
The RGB port will drive either an RGB 
color monitor or high -resolution mono- 
chrome monitor. 

None of the ghosting or flickering that 
you get with the IBM PC in the mono- 
chrome mode occurs. I did experience 
difficulties when connecting a composite 
monitor to the STM-the horizontal po- 
sitioning was way off. 

Color graphics is a standard feature of 
the STM. In the medium-reso ution 
mode (320 X 200) 16 colors are avail- 
able for the foreground; in the high -reso- 
lution mode (620 X 200) one of four col- 
ors is available for the foreground and 
one of 16 for the background. The STM 
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also has a high -resolution monochrome 
mode with a 720 X 348 pixel resolution. 

The Printer 
This diminutive device, which only 

handles rolled calculator -style thermal 
paper (about 4.5" wide), is probably not 
intended for normal printed output. In- 
stead it can be a convenience for travel- 
ing. The printer is designed to print ei- 
ther in a straightforward 40 -column 
horizontal format or an 80 -column side- 
ways one, which maps the the printout 
into 26 -line pages separated by printed 
divider lines. 

Mapping the printout sideways seems 
to consume a lot of processing power, so 

much so that ít would be of no use in a 

production environment. However, i 
had no trouble whatsoever interfacing a 

letter -quality Diablo and dot matrix 
Epson printer to the output ports on the 
back of the STM PC. Both performed 
without difficulty. 

The Disk Drives 
STM's disk drives are among the 

quietest drives I have ever heard. The 
quad -density format (96 TPI, 720 bytes 
formatted) was a real convenience, al- 
lowing me to run software on one disk 
that normally requires two and to create 
and maintain much larger data files. If 
these drives could only write, as well as 

read, double -density format, they would 
get my unequivocal endorsement. The 
dual -density drives, while fully compati- 
ble, seemed slower than those on the 
IBM PC and much slower than those on 
the quad -density model. 

The Telephone Amplifier 
and Modem 

An intriguing component of the STM 
PC is its built-in telephone amplifier. 
When activated, the user can direct the 
computer to make a call and then carry 
out a conversation without the encum- 
brance of a handset. 

The phone and built-in modern are 

accessed via special software supplied 
with the STM. The phone program is ac- 

tivated via a set of control keys, while the 
autodial setup program and the modem 
program are activated with the edit and 
modem programs. This means that the 
phone can be activated from the key- 
board while the system is performing 
other work, but the configuration and 
modem programs can only be activated 

(Continued on page 92) 
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FANTASTIC COMPUTER PRINTER SALE!!! 
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Lowest Priced, Bost Quality, Tractor -Friction Printers in:the'U:S.A. - Feist 80.120.160 Cheracters-Per Second 40, 46, 66, 00, 96, 132 Cháacters Per Line -Spacing - 
Word Processing- Print Labels, Letters, Graphs and Tables List Ybur Programs 

Print Out.Dataófrom;Módem Services "The Moss Important A_ccesso:-_ for your Cone iter" 
,,:::: DELUXE COMSTAR T/F 
80 CPS Printer - $169.00 

This COMSTAR T/F (Tractor Friction) 
PRINTER is exceptionally versatile. It 

prints 81/," x 11" standard size single sheet 
stationary or continuous feed computer 
paper. Bi-directional, impact dot matrix. 
80 CPS. 224 characters. (Centronics 
Parellel Interface). 

Premium Quality 120-140 CPS 
10" COM-STAR PLUS+ 

Printer $249.00 
The COM-STAR PLUS+ gives you all the 
features of the COMSTAR T/F PRINTER 

plus a 10" carriage. 120.140 CPS. 9 x 9 dot 
matrix with double strike capability for 18 x 

18 dot matrix (near letter quality), high 
resolution bit image (120 x 144 dot 
matrix), underlining, back spacing, left 

and right margin settings, true lower 

decenders with super and subscripts. 
prints standard, italic, block graphics and 

special characters. It gives you print 
quality and features found on printers 
costing twice as much!! (Centronics 
Parallel Interface) (Better than Epson 

FX80). List $499.00 SALE $249.00 

Premium Quality 120-140 CPS 
15'/2"COM-STAR PLUS+ 
,Business Printer $349.00 

Has all the features of the 10" COM-S AR 

PLUS+ PRINTER plus 15'." carriage and 
more powerful electronics components to 

handle large ledger business forn-s! 
(Better than Epson FX 100). List $599 

SALE $349.00 

Superior Quality 
10" COM-STAR+ H.S. 

HIGH SPEED 160-180 CPS 
Business Printer $369.00 

This Super High Speed Com-Star+ Business 
Printer has all the features of the 10" COM- 
STAR+ PRINTER with HIGH SPEED 
BUSINESS PRINTING 160-180 CPS, 1')0% 
duty cycle, 8K Buffer, diverse character 
fonts, special symbols and true decencers, 
vertical and horizontal tabs. A RED HOT 
BUSINESS PRINTER at an unbelievable low 
price (Serial or Centronics ParEIlel 
Interface) List $699.00 Sale $369.00. 

Superior Quality 
151/2" COM-STAR PLUS+ H.S. 

High Speed 160 - 180 CPS 

Business Printer $469.00 
This Super High Speed COM-STAR+. 151/2" 

Business Printer has all the features of the 
10" COM-STAR BUSINESS PRINTER witha 
151/2" Carriage and more powerful 
electronic components to handle larger 
ledger business forms! Exclusive bottom 
feed. (Serial Centronics Parallel Interface) 
List $799.00 Sale $469.00 

h Olympia 
Executive Letter Quality 

DAISY WHEEL PRINTER $379.00 
This is the worlds finest daisy wheel printer 
Fantastic Letter Quality, up to 20 CPS 

bidirectional, will handle 14.4" forms 
width! Has a 256 character print buffer, 
special print enhancements, built in 

tractor -feed (Centronics Parallel and 
RS232C Interface) List $699 SALE $379. 

15 Day Free Trial - 1 Year Immediate Re placement Warrant 

PARALLEL INTERFACES 

Fo VIC-20 and COM-64 - $49.00 For Apple computers - $79.00 Atari 850 Interface - $79.00 For ALL IBM Computers - $89.00 

Add $14 50 for shipping, handling and insurance. Illinois residents 
pleaserpdd 6% tax. Add 529 00 for CANADA. PUERTO RICO, HAWAII. 
ALASKA. APO -FPO orders. Canadian orders must be in U.S. dollars. 
WE DO NOT EXPORT TO OTHER COUNTRIES. 

Enclose Cashiers Check. Money Order or Personal Check. Allow 14 

days for delivery, 2 to 7 days for phone orders, 1 day express mail! 

VISA-MASTER CARD-We Ship C.O.D. to U S. Addresses Only 

PROTECTO 
ENTERPRIZES fwE IC" OURCUbTOMERISI 

BOX 550, BARRINGTON, ILLINOIS 80010 
Phone 312/3825241 to order 

COM.-STAR PLUS+ AHCDEFGH I ltt?KLMh10PQRfSTUVW XV Z 
Print Example: ABCDEFGHIJKLNNOPORATUVWXYZ 1 =34E 167E1 

Circle No. 38 Free Information Card 
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NEW 128K -MEGA BYTE DUAL DISK DRIVE -80 COLUMN 

COMPUTER SYSTEM SALE! 
HOME BUSINESS WORD PROCESSING 
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LOOK AT AL_ YOU GET FOR ONLY $ $ 9 5 
6128 COMMODORE 12.3K 83 COLUMN COMPUTER 
4023 - 100 CPS - 80 COLUM.1 BIDIRECTIONAL PRIINTER 

8050 DUAL DISK DFIVE (over 1 million bytes) 
12" HI RESOLUTION 80 COLUMN ,MONITOR 
BOX OF 10 LORAN LIFETIME GUARANTEED DISKS 
1 100 SHEETS FANFOLD PA'ER 
ALL CABLES NEEDED FOR INTERFACING 

TOTAL LIST PRICE 

;.:,,..;. ..1..,, 

4 

LIST PRICE 
$ 995.00 

499.00 
1795.00 
249.00 

49.95 
19.95 

102.05 
53717.95 

PLUS YOU CAN ORDER THESE BUSINESS PROGRAMS AT SALE PRICES 

Professional 80 Cclumr 
LIST SALE 

Word Processor S14';.95 599.00 
Professional Data Base $149.95 599.00 
Accounts Receivaole 5149.95 599.00 
Accounts Payable 5149.95 599 00 

PRINTER REPLACEMENT OPTION 5 
(replace the 4023 with the following at these scle pries) 

Payroll 
Inventory 
General Ledcer 
Firancial Spread Sheet 
Order Entry 

LIST SALE 
5149.95 599.00 
$149.95 599.00 
S149.95 599.00 
5149.95 599.00 
5149.95 599.00 

Olympia Executive Letter Quality Printer 
Comstar Hi -Speed 160 CPS -5'/º" Business Printer 
Telecommunica-ions Deluxe Modem Package 
IEEE to Centroni_s Parallel Printer Interface 

LIST SALE 
5699.00 5379.00 
5779.00 5469.00 
5199.00 5139.00 
5179.00 5139.00 

15 DAY FREE TRIAL. We give you 15 cays tD try cut this SUPER SYSTEM PACKAGE!! If it does -'t meet your expectations, just send t back 

to us prepaid and we will refund your purchase price! ! 

90 DAY IMMEDIATE REPLACEMENT WARRANTY. If ary of the SUPER SYSTEM PACKAGE equipment or programs fail due to faulty 
workmanship or material we will replace it IMMED ATELY at no charge!! 

Add 550.00 for shipping and handling!! 
5100.00 for Alaska and Hawaii orders. 
WE DO NOT EXPORT TO OTHER COUNTRIES 
Enclose Cashiers Check. Money Order or Perscnal Check. FMow 14 dons for 
delivery, 2 to 7 days for phone orders, I day express mail!: We accept Visa 

and MasterCard. We ship C.O.D. to continents U.S. cddress cnly. 

PROTECTO 
ENTERPRIZES wEtOVE00ACV510EAS 

BOX 550, BARRINOTON, ILLINOIS 60010 
Phone 312/382.5244 lo order 

7 'Circle Igo. 40 on Free Information Card 
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MEMOTECH 
MTX512 
A Z80 computer runs 
CP/M and color 
graphics 

BY CHARLES P. RUBENSTEIN 

ALTHOUGH most manufacturers 
of new personal computer prod- 
ucts boast of compatibility with 

the industry standard, some choose to go 
their own way. The latest independent is 
the Memotech Corporation, which re- 
cently introduced the MTX-FDX com- 
puter. You may recall that Memotech is 
the British company that probably ex- 
tended the lives and popularities of the 

etibox, 

,r?01,0e0...... 
'1"" 17-bOv, 

Sinclair ZX80/ZX81 and Timex TS 1000 
by designing a series of add, -on memory, 
graphics, and interface "Memol'AKs" 
for the machines. 

The MTX-FDX system, which sells 
for $1690 and is upward -expandable, is 
positioned with the small business in 
mind. Perhaps the first true Z80 system 
with CI'/M and full color graphics, the 
FDX has also been aimed at small soft- 
ware houses needing to configure their 
offerings in a variety of 5'/4" and 8" 
formats. 

The MTX-512 Keyboard Console 
The heart of the MTX-FDX is the 

MTX-512 cassette/TV system, which 
was designed as a modular, second com- 
puter for the Z80 enthusiast. The 512 
can, in fact, be purchased (for $595) as a 
stand-alone cassette -based 40 -column 
computer. The X in the designation 
MTX stands for the modular expanda- 
bility built into the system console and 
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Fig. 1. I/O sockets on rear (top). 
Fig. 2. Inside is room for memory ex- 
pansion and communications board. 

the capability it has of accessing up to 
512K bytes of bank -switched memory. 

The MTX 79 -key keyboard is superb- 
ly designed. It has a 12 -key number pad/ 
cursor pad, eight dual -function keys, 
and 57 full -travel keys in a layout that is 
nearly identical to the IBM Selectric's. 
Unfortunately, Memotech repositioned 
several of the shifted number keys-for 
example, double quotes over the 2, pa- 
rentheses over the 8 and 9, and apostro- 
phe over the 7-and made the LINEFEED 
key 20% larger than the RET key and 
thus much more likely to be hit. Finding 
and using the CTRL key-above the \L - 
PHA LOCK key on the right side-is also 
problematic. 

At the rear (Fig. 1) of the MTX-512 
are two RS -232 (DB-25) connectors, a 
BNC connector and phono plug for col- 
or monitor video and audio outputs, a 

The MTX/FDX computer can display up to 
eight windows on the screen. 
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Memotech MTX 512 

six -pin DIN power input socket, a TV (r - 
f) output phono socket, a 34 -pin header 
Centronics parallel printer port (a sec- 
ond uncommitted port is available inter- 
nally), MIC/EAR sockets for a 2400 - 
baud tape cassette, and a pair of 
Atari -compatible (DB-9) joystick sock- 
ets. (It's nice to see standard connectors 
rather than the hodge-podge of connec- 
tors used on the Apple IIc, IBM PCjr, 
etc.) On the left-hand side of the unit is a 
slot for external ROM cartridges. 

Inside the MTX 
Inside the console (Fig. 2) is room for 

a computer, RAM/ROM expansion, 
and RS-232/disk bus communications 
board. The Z80A (4 -MHz) CPU board 
possesses 104K of memory: 64K RAM, 
MTX BASIC and a cassette operating 
system in a 24K ROM, and 16K of dedi- 
cated video RAM for the Texas Instru- 
ments TMS 9928 40 -column color video 
graphics processor. On each of the cir- 
cuit boards is a PAL programmed logic 
array circuit (personality module), 
which lets the processor know which 
board is which and which version of the 
system is in the ROM, etc. 

Mindful that business users might 
want customized ROM cartridge pro- 
grams inside the console, where they 
could not be removed, or additional 
RAM memory banks to expand upward 
to the 512K maxim_:m. Memotech has 
made available RAID '.OM upgrade 
boards. These boards can be configured 
to add-on 32K, 64K ($150), 128K 
($275), or even 256K of RAM or ROM. 
The maximum possible expansion is to 
512K of bank -selected online memory. 

Only 18 of the 74 integrated circuits 
that make up the MTX-512 (Z80A, 
TMS 9928 video processor, ROMs, 
PALs, and VLSI integrated circuits) are 
in sockets, with all RAM and support 
chips soldered in place. Normally this 
design is encouraged. However, Texas 
Instruments has just released an 80 -col- 
umn color video graphics processor that 
is pin -compatible with the 40 -column 
TMS 9928. But swapping chips isn't suf- 
ficient: The present 16K video RAM 
needs to be increased to 32K. Since 
RAMs are soldered in, you will need a 
$75 Memotech (dealer) board swap/ 
upgrade. 

Memotech's Disk Drive 
System-the MTX-FDX 

For serious machine language or BA- 
SIC program development, true word 
processing and the myriad of spread- 
sheet, database, and business application 
programs, you would undoubtedly need 
the FDX 1000 CP/M color business 

computer with dual 9/4" disk drives. 
There are two quiet, half -height drives 
labeled B and C in front. A 60 -conductor 
ribbon cable is used to connect the 
MTX-512 console to the FDX. Ac pow- 
er for both the FDX and the MTX-512 
plugs into a very well identified rear pan- 
el on the FDX, which includes sockets 
for MTX power, an 80 -column monitor, 
and an RGB color monitor, as well as 
three cutouts for chaining additional 
floppy and and hard disk units to the sys- 
tem. Also mounted on this panel is a 

rather noisy cooling fan, without which 
you probably wouldn't know the ma- 
chine was on unless you looked at the 
lighted power switch in the front. / 

Inside, the layout of the FDX is ráther 
good. Disk drives are on one side, power 
supplies underneath, and a card cage of 

Specifications 

Product: Memotech MTX-FDX 
Mfr: Memotech Corp. 

99 Cabot St. 
Needham, MA 02914 

Price: $1690 
Dimensions: MTX-512: 191/4"W x 

8"D X 11/4"H; 
FDX-1000: 191/4"W X 
11 1/2"D X 6"H 

Weight: MTX-512: 7 lb 
FDX-1000: 21 lb 

Operating System: CP/M 
Hardware: Z80 CPU, two 51/4" floppy 

disk drives, 64K RAM, 24K 
ROM, 16K video RAM, two , 

RS -232 ports, Centronics 
parallel port, parallel port 

Software: NewWord, 'SuperCalc I, 

Condor Database 

electronics on the other side. (There 
would probably be enough room for a 
hard disk if the supplies were reposi- 
tioned.) The card cage has room for up 
to seven boards although only four con- 
nectors are installed. Since it is a Z80 - 
based machine, it would have been nice 
if Memotech had accommodated the S- 
100/IEEE 696 bus in the FDX design to 
allow for even greater flexibility in user 
hardware upgrades. 

The standard system includes a bus 
interface/bootstrap ROM board, a 
Motorola MC6845-controlled 80 -col- 
umn color video board with 4K video 
RAM, and a Western Digital FDI791B 
disk controller board. A fourth connec- 
tor is provided for an optional 256K - 
byte Silicon Disc Board ($695) that emu- 
lates a floppy at 50 times the access 
speed (often called a RAM disk). Using 
supplied programs (Sidisc and Sispool), 
the Silicon Disc can be configured either 
into a drive or into a full memory spool- 

er. The MTX-512 console can handle 
four physical and four Silicon Disc (can 
be piggybacked into an 8M -byte single 
drive) drives. Thus you can assemble an 
impressive array of FDX-series single - 
and dual -drive 5'/4" single/double/ 
quad -density and 8" single/double-den- 
sity floppy disk systems, as well as 
HDX-series 13M-, 24M-, or 32M -byte 
hard disk systems. 

FDX BASIC 
Memotech has achieved a high level of 

integration in its MTX BASIC software 
offering. Included, not only on disk, but 
in ROM as well, is their II -5 (interacting 
intelligence to the the fifth power) pack- 
age, which includes BASIC, color 
graphics, the NODDY language, Z80 
assembly language with PANEL, and 
local area networking through their Ox- 
ford Ring configuration. 

FDX BASIC (and ROM -based MTX 
BASIC) contains a standard array of 
BASIC commands that can be abbrevi- 
ated by one or two letters and a period 
(such as P. for print) and accepts both 
upper- and lower-case input. In addition 
t0 PLOT, LINE, CIRCLE, and DRAW Com- 
mands, are INK and PAPER for coloring 
your graphics, GENPAT for creating your 
own character sets, csR for cursor posi- 
tioning, and ANGLE and ARC manipula- 
tions. There are also ASSEMBLER and 
DISASSEMBLER for generation and de- 
bugging of machine language programs. 

These programs are immediately inte- 
grable into FDX/MTX BASIC without 
the usual hassles of defining USR but 
rather by declaring CODE from within 
the program. After the code is complete, 
the BASIC program recovers control of 
the action. Even better would have been a 
method of on -screen debugging. Memo - 
tech thought so too, and gives you VDEB 
(PANEL or ROM 1 in the MTX ROM), 
displaying a split screen wherein you can 
dynamically debug your program while 
watching the contents of each of the Z80's 
registers. You can poke around in the 
user memory area and even assemble a 
routine as you go. 

Included within FDX BASIC is the 
NODDY language, which allows for 
user interaction with the display. 
Through NODDY you can ask a ques- 
tion, process it and move on to another 
display, create one of the eight virtual 
screens and have a layered look to your 
display. 

Now add to all this Sprite graphics (up 
to 32 user -definable character sprites 
possible) for animation, and you get the 
ability to do, finally, real color graphics 
on a standard Z80 -based microcomput- 

(Continued on page 84) 
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Microprocessor Technology. Satellite Communications. 
Robotics. Wherever you want to go in electronics 
... start first with CIE. 

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

electronics careers. 
We offer flexible training to meet your needs. 

You can start at the beginner level or, if ycu already 
know something about electronics. you may want to 
start at a higher level. But wherever you start, you 
can go as far as you like. You can even earn your 
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The CIE Microprocessor Trainer helps you to learn how circuits with 
microprocessors function in computers. 

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

Cleveland Institute of Electronics 
AC ups-. 1776 East 17th St., Cleveland, Ohio 44114 

Please send your free independent study catalog. 
For your convenience, CIE will try to have a representative 
contact you - there is no obligation. 
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APRICOT XI 
Stylish 8086 -based 
IBM compatible uses 
10 -Mb 31/4" hard disk 

BY WILLIAM S. BARDEN,JR. 

LIKE a lightweight boxer, the new 
Apricot XI is compact and feisty. 
And it packs a solid repertoire of 

punches: a true 16 -bit 8086 microproces- 
sor, 256K of RAM, and 800- by 400 - 
pixel monochrome graphics. It also has a 
hidden uppercut-a 10M -byte Winches- 
ter disk. Unfortunately, it must compete 
with heavyweights such as the IBM 
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PC/XT and Compaq Plus. Does the 
Apricot XI stand a chance? A blow by 
blow account of the system should help 
you make a decision. 

The basic ACT Apricot was reviewed 
in COMPUTERS & ELECTRONICS in 
April 1984. The hard -disk version is al- 
most identical to the basic system, with 
the exception of an additional 5M or 
10M bytes of storage. Let's recap what is 
in the basic system and then examine the 

. hard -disk version and some special fea- 
tures of both systems that make the 
Apricot an interesting contender. 

The Basic System 
The basic Apricot system is about the 

size of an IBM PC/r. Were it not for the 
monitor, a separate system component, 
the Apricot would be much more trans- 
portable than an IBM PC Portable or 

Compaq-it's that light and compact. 
Even with the monitor, the system is still 
easy to carry around. The keyboard atta- 
ches to the main processor box, and the 
monitor, which weighs 9.1 lb, has a con- 
venient carrying handle. 

The keyboard of the Apricot is slight- 
ly smaller than the keyboard of the IBM 
PC. It has an excellent feel and full -trav- 
el keys. The keyboard.layout is similar to 
the PC's: Some of the keys have "non- 
standard" characters, such as a British 
pound sign where you would expect an 
American dollar sign (the dollar sign is 
there, but at a different location). 

The Apricot uses 31/2" Sony micro 
drives. In the basic Apricot, you can get 
either one or two drives, each containing 
315K in 70 tracks; the XI contains one 
micro drive, on the right-hand side of the 
main processing unit and one built-in 
hard disk. 

The micro drive is reliable, and the 
diskettes it uses are protected from dirt, 
dust, grime, and the vagaries of han- 
dling. 

Inside the Apricot, you'll find an 8086 
microprocessor operating at 5 MHz. 
The 8086 is a true 16 -bit microproces- 
sor,which is more efficient (faster) than 
the 8 -bit 8088. Benchmark tests includ- 
ed in the previous review showed that 
the basic Apricot competes very well 
with the IBM PC and other PC 
compatibles in raw processing power, 
disk file operations, and other program- 
ming tasks. 

In addition to the 8086, you'll find an 
8089 microprocessor. This microproces- 
sor handles input/output tasks such as 
keyboard communication and disk oper- 
ations. The two microprocessors share a 
common bus structure. There's also an 
open socket for an 8087 numeric data 
processor, as there is in most IBM-com- 
patible systems. The 8087 performs 
"floating-point" operations in hard- 
ware. Floating-point operations are very 
time-consuming in software, and the 
8087 will dramatically increase the 
speed of numeric processing. 

Included in the basic Apricot are a 
parallel printer port and a serial port. 
The parallel printer port is a standard 
Centronics; the serial port is identical in 
operation to the first IBM serial port-it 
can be used for connection to a serial 
printer but is more commonly used for 
an external modem. 

RAM memory on the basic Apricot 
system is 256K. An expansion board can 
be added to the system internally to -in- 
crease the RAM memory capacity to 
768K. 

The display shows a standard 80 char- 
acters per line by 25 lines per screen 
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monochrome display in the text mode. 
The system provides 800 by 400 pixels in 
the graphics mode, in monochrome. As I 
mentioned in the review, the display is 

sharp and crisp. The monitor is green, 
with a long "persistence" (creating prob- 
lems with light pen operation)-t he im- 
age stays on the screen much longer.than 
the image on a normal monitor, but not 
so much as to be distracting. 

A unique feature of the Apricot is the 

Mccroscreen. The microscreen is a liquid 
crystal display of two lines of 40 charac- 
ters each, located on the upper right of 
the keyboard. Below the microscreen are 
touch -sensitive function keys. The 
microscreen is used to display the cur- 
rent functions that can be invoked by 
touching the corresponding function 
keys. It is also used for such functions as 

displacing the current date and time. 
The keyboard contains a CMOS battery - 
powered "real time clock," which oper- 
ates continuously, even when the system 
power is off. 

In summation, the basic hardware of 
the Apricot is slick, well -designed, fast 

and efficient, and it includes as standard 
a number of options you'd ordinarily 
want in a system. 

Software in the Basic System 
The basic Apricot comes with "bun- 

dled" software. First, of course, is MS- 
DOS, the disk operating system that is 

virtually identical to the PC -DOS equiv- 
alent on the IBM PC. Also included is 

the MicroSoft BASIC interpreter. Ap- 
plications software includes SuperCalc 
I, a spreadsheet applications program, 
and SuperPlanner, a data manager pro- 
gram. In addition, there are a number of 
utility programs, including an asynchro- 
nous communications package and oth- 
er programs for data communications. 

Other software in the Apricot system 
is integrated into the actual operation of 
the system. A Manager program allows 
the user to move a cursor on the screen 
or to press the touch -sensitive function 
keys below the microscreen to select 
functions. Each function has a subset of 
other functions, which in turn have sub- 
sets of subordinate functions, and so 

forth. Icons (pictures) are not used, but 
it's relatively easy to move from one 
function to another using only the cursor 
control or touch -sensitive keys and a 

minimum of typing. Also, limited use is 

made of "windowing" on certain 
functions. 

The Apricot XI 
The Apricot XI comes in either a 5M - 

or 10M -byte version, with the actual 
disk invisible in the innards of the ma- 

chine. The 5M -byte version sells for 
$3995; the 10M -byte version, for $4495. 
In keeping with the Lilliputian dimen- 
sions of the system, the Apricot XI uses 

a 3'/2" Winchester hard disk made by a 

United Kingdom firm, Rodime. The 
disk appears to work just as well as larg- 
er hard -disk designs, although I did not 
exhaustively check its performance. The 
system, by the way, "boots up" from the 
hard disk (drive A:), just as hard -disk 
versions of IBM compatibles and the 
IBM PC/XT do. Owing to its small size, 
the electronics of the Apricot XI is 

densely packed. About one-third of the 

space is taken up by a compact power 
supply and fan; another one-third is tak- 
en up by the two drives; the remaining 
space is occupied by a motherboard as 

wide and deep as the main processor 
chassis. 

The motherboard includes two expan- 
sion slots. Normally, these would be 

used for additional memory boards or 

Specifications 

Product: ACT Apricot XI 

Manufacturer: ACT (North 
America) Inc. 
3375 Scott Blvd. 
Suite 336 
Santa Clara, CA 95051 

Suggested Retail Price: $4495 
Dimensions: 16.5"W x 12.5"D x 4"H 
Weight: 14.2 lb 
Operating Systems: MS-DOS 2.0, 

Concurrent 
CP/M-86 

Other 
Features: 8086 CPU, 256K RAM, RS- 

232 serial, Centronics paral- 
lel, 9" monochrome monitor, 
31/2" microfloppy disk drive, 
31/2" 10M -byte hard disk, 
BASIC, SuperCalc, 
SuperPlanner 

for such components as a color display 
board or an internal modem. In the case 

of the XI, however, one of the slots is 

used for a disk controller board, which 
leaves only one slot for other options. 
Having a single available slot is a decid- 
ed detriment if you want to add addi- 
tional memory and another option, but 
is probably adequate for most systems. 

With hard -disk systems, of course, 

you don't usually have to worry about 
"interfacing" to the hard disk-the op- 
erating system does it automatically. 
You just go along, creating different 
types of files at will and selecting either 
drive A: (hard disk) or drive B: (micro 
drive), as you would with two floppy 
drives. Otte problem that you do have 
with any hard -disk system is backup and 

maintenance of the hard -disk files. How- 
ever, with the micro drive available as 

drive B: and some good habits, you'll 
find periodic backups of new files are nor 

very time consuming. 

Special Features 
of the Apricot System 

The high -resolution screen is a feature 
of both the Apricot and.the Apricot XI 
that I have mixed feelings about. A reso- 

lution of 800 by 400 is about 2'/2 times 
the number of pixels in a standard IBM 
PC system-quite an improvement. As I 

mentioned, the monitor that comes with 
the system is quite sharp, and the graph- 
ics look very nice. However, its BASIC 
does not include commands to take ad- 
vantage of the graphics, as in the PC and 
compatibles. There is no Line command 
to draw lines or boxes, and no Circle to 
draw circles, ellipses, or arcs. You can 

utilize the graphics in BASIC only by 
doing Peeks and Pokes to a "memory - 
mapped" screen area. With the Digital 
Research GSX Graphics Package in- 
cluded with the system, however, the 
package allows you to implement graph- 
ics, but with a great deal of work com- 
pared to what you would need to do with 
built-in BASIC commands. 

Three other unique features of the 
Apricot are the Font, Logo, and Keys 
functions that run under the system 
Manager. 

The excellent Font program allows 
you to create additional character fonts 
for display on the screen. It gives you an 

enlarged layout area of 16 by 16 pixels 
on which you can draw a character by 

moving around a cursor and performing 
other editing functions. As you are cre- 
ating the character in the enlarged lay- 
out area, you can see the actual charac- 
ter elsewhere on the screen. The 
16 -by -i6 matrix for each character al- 
lows you to create nearly any character 
set you'd like, from Japanese Kanjei to 
German script. You can store the result- 
ing character set as a disk file and invoke 
it at any time to replace the normal set of 
characters. The entire operation uses 

several windows to show the source and 
target files, the layout area, and other 
data. 

The Logo program under the Manag- 
er is similar to the Font program, except 
that in this case you can create and edit a 

"screen logo" 3 lines by 20 characters. 
The default logo is the "apricot" display 
that appears on the upper right of the 
screen. The Logo feature is primarily a 

tool for OEMs (Original Equipment 
Manufacturers) who would use their 
own logos in a "value added" system. 

(Continued on page 91) 
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DESK ACCESSORY PROGRAMS 
New products that will keep you from reaching for your calculator, 
calendar, and phone book while using your pc 

BY BARBARA E. AND JOHN F. McMULLEN 

THE year 1984 may well be remem- 
bered in the personal computer 
world as "The Year of the Acces- 

sory." Several significant accessory pro- 
grams, including The Desk Organizer 
from Warner Software, Sidekick from 
Borland International, and Spotlight 
from Software Arts, were introduced in 
1984. Products like these did not exist 

SIDEKICK 
BY MICHAEL K. GUTTMAN 

If your desk looks anything like 
mine, it's probably cluttered with 
notepads, scraps of paper, various 

pens and pencils (some work, some 
don't), a battered Rolodex, a dog-eared 
calendar and, buried somewhere, a cal- 
culator. Although my desk mess is often 
the object of muttered expletives, rarely 
has it occurred to me that it might be 
possible to live without it. 

Not, that is, until I was introduced to 

until last year. Furthermore, their devel- 
opment makes the personal computer a 
much more complete tool. 

What is an accessory? Essentially, it 
provides a personal computer user the 
ability to interrupt the activity being per- 
formed and carry out another task such 
as note -taking, using a calculator, check- 
ing or updating an appointment calen - 

Sidekick, the latest offering from Bor- 
land International, which also makes an- 
other notable software product, Turbo - 
Pascal. The new one, Sidekick, at $49.95, 
combines a calculator, a notepad, an ap- 
pointment calendar, an auto dialer and 
an ASCII table, all organized in a conve- 
nient windowing environment that can 
be invoked.by a few keystrokes from any 
running application. 

Getting Started 
Sidekick is very easy to use. After be- 

ing loaded, it returns control to the oper- 
ating system (or hatch file), and all sub- 
sequent programs run under it in 

dar, looking up a telephone number and 
calling a person, or formatting a disk. 

We've found accessory products tre- 
mendous enhancements to the power of 
our systems. In our judgment, no com- 
puter should be without one of them. 

Two that we think are worth consider- 
ing are reviewed below: Sidekick and 
Spotlight. 

memory, as if it were a memory -resident 
extension of DOS. This arrangement 
means, of course, that Sidekick needs 
RAM, about 73K for the full system. 
Borland supplies several abbreviated 
versions, each excluding one or more of 
Sidekick's functions, that monopolize 
less memory. 

Once Sidekick is resident, it can be in- 
voked at any time, regardless of what's 
currently running, when the CTRL and 
ALT (or both shift keys) are pressed si- 
multaneously. Immediately, the Side- 
kick menu window is superimposed on 
the screen, and a status line appears at 
the bottom. 
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Functions and Windows 
From the main menu, each of Side- 

kick's functions can be accessed by typ- 
ing a single function key or by holding 
down ALT and an appropriate letter (N 
for notebook, C for calculator, D for dial- 
er, etc.). The user can also invoke one 
function while running another by using 
this ALT/letter combination. Each func- 
tion appears as a window, and all func- 
tions may he opened simultaneously. 
The active window holds the cursor and 
controls the line at the bottom of the 
screen. 

The FI key summons explanatory 
text, which appears in its own window. 
This help is context-sensitive-that is, 
the explanation that appears is appropri- 
ate to the current activity-and obviates 
the use of the manual. 

The Notepad 
The most sophisticated function in 

SPOTLIGHT 
BY BARBARA E. AND 

JOHN F. McMULLEN 

HAVE you ever considered how 
often you drop what you are do- 
ing and reach for a pad to jot 

down a number? Or stop everything to 
look up an address or telephone number 
or to grab a calculator for some quick 
computation? These interruptions could 
be eased with a software accessory called 
Spotlight. 

Spotlight, from Software Arts, the de- 
veloper of VisiCalc and TK!Solver (see 
COMPUTERS & ELECTRONICS, August 
1984), comes as six individual accessory 
programs: an Appointment Book, a Cal- 
culator, a DOS Filer, an Index Card 
File, a Note Pad and a Phone Book. 
These programs are all "buried under 
DOS" when the computer system is ini- 
tially booted and are accessible at any 
time in any program that runs under 
MS- or PC -DOS 2.0 (or higher). You ac- 
cess individual accessories by simulta- 
neously depressing the SHIFT, ALT and, 
depending on the accessory you want, 
one of the following keys: 

A-Appointment Book 
c-Calculator 
F-DOS Filer 

Sidekick is the Notepad. For the most 
part, the Notepad is a subset of 
WordStar, and anyone familiar with 
WordStar commands and terminology 
will be breezing along in no time-with- 
in limits. The notepad is not a full-blown 
word processor. Word wrap, right justi- 
fication, paragraph reformatting, mar- 
gins, and tabs are missing. You can, 
however, do cursor moves, block opera- 
tions, and string search -and -replace. 

The Notepad also contains some use- 
ful features not found in WordStar. It 
has an auto -indent mode that begins a 
new line at the same point as the line 
above-very useful for programmers. It 

also has a "sort block" operation that 
could be very handy for maintaining 
simple lists. The Notebook also has a 

command for retrieving the date and 
time for insertion in the current docu- 
ment. In addition, the Notepad can print 
a "block" without leaving the document. 

I-Index Card File 
N-Note Pad 
P-Phone List 

A SHIFT, ALT, H command activates 
the Spotlight Help facility, which ex- 
plains the various functions of the 
system. 

When you call in one of the accesso- 
ries, the program being executed (such 
as 1-2-3, dBase II, or WordStar) is inter- 
rupted and the accessory window pops 
up on the screen. When you are finished 
with the accessory, you're returned to 
where you were in the program that was 
interrupted. From some of the accesso- 
ries, such as the Calculator and Filer, 
you call paste information developed 
into the application being run. 

The accessory windows contain three 
areas: the menu/prompt area, the top 
two lines of the window, where com- 
mands for the accessory are displayed; 
the contents area, where entries are dis- 
played, added, changed or deleted; and 
the name and date/time area, where ap- 
pear the time and date and the name of 
the accessory being used. Depending on 
the accessory in use, the image for it and 
the display of the contents area vary. 
(For example, the Calculator is a repre- 
sentation of a numeric pad on a calcula- 
tor; the Appointment Book shows a desk 
calendar; the Note Pad, a blank sheet of 
paper, etc.) In no case does the accessory 
window take up the whole screen. You 
can move the window (the move mode is 

The most powerful Notepad feature, 
however, is its ability to "import" data 
from any part of the screen. With an ap- 
plication running, the user invokes Side- 
kick, calls the Notepad, then simply 
presses F4. The Notepad window tempo- 
rarily disappears, the user marks a 

screen area using standard WordStar 
block commands (- KB and ^ KK), the 
Notepad reappears, and the user can 
then copy this block anywhere into the 
Notepad text (using ^ KC) and return to 
the principal application, which will re- 
sume processing exactly where it left off! 

It's hard to emphasize how useful this 
one feature is. Consider these examples: 
A programmer testing a new program 
can halt execution, enter the Notepad, 
and capture any portion of the screen, 
add additional comments and log the 
time, then return immediately to pro- 
gram execution. An application user can 

(Continued on page 90) 
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toggled with the SCROLL LOCK key, and 
the window is repositioned with the di- 
rectional arrows on the keypad) in order 
to see what was displayed by the inter- 
rupted application program. 

Six Accessory Programs 
The Calculator. When the Calculator 

is activated (by SHIFT, ALT, C), the NUM 

LOCK feature automatically turns on and 
the numeric keypad becomes the calcu- 
lator. (Other keys, such as ENTER, left 

and right bracket, apostrophe, and back- 
space become function calls, supple- 
menting the numeric pad.) The Calcula- 
tor has a 12 -digit display, memory stor- 
age and recall, and constants. The 
calculated result may be stored directly 
in the application program that was in- 
terrupted. Once you become familiar 
with the structure of the key pad, you'll 
find the Calculator both easy to use and 
extremely useful. 

The DOS Filer. When you invoke 
(SHIFT, ALT, F) the DOS filer, you are 
presented with a directory of all the files 
in the current disk drive or subdirectory, 
sorted alphabetically by file name. 

Powerful commands allow you to 
view and manage the files and directo- 
ries on disks: VIEW, which shows the 
contents of any directory or file on the 
system; uP, which displays the parent di- 
rectory of the one shown in the window; 
SORT, which reorders the directory cur- 
rently viewed by date and time (descend- 
ing from most recent) or by extension, 
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size (descending), or file name. 
Other commands include INFO, which 

displays the volume label of the disk, the 
number of subdirectories and files in the 
directory currently being viewed, the 
amount of space taken up by the direct- 
ory and the amount of space left on the 
disk; and MKDIR, which creates a new 
directory. You can also change direct- 
ories; format a disk; and delete, rename, 
or copy a file. Another command, called 
PASTE, inserts a file specification into the 
interrupted application. 

The DOS Filer is one of the most use- 
ful components of Spotlight. Because of 
it, you don't have to exit an application 
program (and possibly lose data) to for- 
mat a new disk or delete a file to make 
room for storing data. The only en- 
hancement we would like to see in it is 
the ability to use DOS wild -card charac- 
ters (*) to show only TXT files, for in- 
stance, or to allow copying of all BAK 
files. 

The Note Pad. Pressing SHIFT, ALT, N 

brings up a diagram of a blank piece of 
paper. The module can keep up to eight 
pages of notes active at any time and can 
also print or save the notes to a file for 
permanent storage. 

We found this accessory particularly 
useful when we were reviewing a soft- 
ware product and wished to take notes 
on it. We found it convenient, too, when 
we were in the middle of an activity and 
had to take a telephone message. 

The Appointment Book. This accesso- 
ry (activated by SHIFT, ALT, A) is an elec- 
tronic desk calendar that lets you keep 

Specifications 

Product: Spotlight 
Mfr: Software Arts 

27 Mica Lane 
Wellesley, MA 02181 
617-237-4000 

Price: S149.95 (copy-proteced) 
Requirements: IBM PC or compatible, 

128K, DOS 2.x 

IT Is easy, once one familiarizes one- 
self with Spotlight, to envision the 
benefits that the system provides. 

We asked Dr. William A. Merlino, a 
Mays Landing,' NJ, physician to use it to 
see whether it could help in his medical 
practice. 

Dr. Merlino is no stranger to comput- 
ers. He founded one of the early inde- 
pendent computer dealers on the East 
Coast ("Jonathan's Apple" of Marlton, 

track of meetings, appointments and 
other activities. It can alert you of forth- 
coming meetings by sounding an alarm, 
even repeated weekly meetings, which, 
once entered, the system will store in the 
proper time slots for every week. Each 
day's schedule may also be printed out 
for reference. 

This accessory, while providing the 
basic calendar operations, does not have 
the functionality of some of. the stand- 
alone calendar programs, such as IBM's 
Time Manager (which can print the en- 
tire calendar for a range of dates and will 
notify a user of each occurrence of regu- 
lar monthly meetings). However, by op- 
erating as a pop-up accessory, it provides 
an ease of use that the stand-alone sys- 
tems do not have. Having used stand- 
alone systems for a number of years, we 
find the Spotlight approach considera- 
bly more appealing. 

"Spotlight" 
shines as a 

desk accessory 

Phone List. This accessory (called by 
SHIFT, ALT, P) allows you to maintain 
and search alphabetical lists of names, 
phone numbers and related information 
(such as company name, address, or 
your remarks). Up to 36 separate lists of 
up to 500 entries each are possible. You 
enter names, numbers and other infor- 
mation into an index -card format. The 
program then alphabetizes the names 
and allows you to search for a specific 
name, go to a specific place in the file, 
view the file in a format similar to a stan- 
dard telephone book, view individual 
"index cards," print either a specific 
card or the entire file, switch to another 
phone list, file the information in a sepa- 
rate text file (for a word processor or 
other program), or delete a specific 
record. 

ANOTHER USE FOR SPOTLIGHT 

NJ) and is the author of a gourmet 
cookbook program and a computer 
store management and billing system.; 
After a short time he -was ecstatic about, 
Spotlight. 

Long a proponent of computers in the 
¡, management of medical practice, Dr 

'Merlino found that, by integrating Spot 
light into his networked Compaq sys.' 
tem, he was able to dramatically increase, 
his office's efficiency. His receptionist,. 

While the Phone List operates very 
rapidly and is quite easy to use, it can 
only look up names; it cannot dial them 
automatically, as some other telephone 
accessories can. 

Index Card File. Invoked with SHIFT, 
ALT, I, this accessory provides the user 
with an electronic "wheeldex," actually 
a general purpose version of the Phone 
List. It performs the same type of input, 
search and display functions, maintain- 
ing up to 36 files of up to 500 "cards" 
each. 

Like its companion accessory, Phone 
List, the Indexer operates very rapidly. 
On the other hand, it comes up short in 
functionality when compared with some 
of the better stand-alone systems of this 
type, such as Link Systems' DataFax 
(which provides extensive "keyword" 
search capabilities and much greater in- 
dividual card size). We felt that the con- 
venience of this pop-up accessory was 
outweighed by its diminished capability. 
We feel that in an index -card applica- 
tion, being able to search for key words is 

a major feature and, if possible, ought to 
be the next addition to this system. 

Each of Spotlight's six modules is 

functional enough to stand on its own. 
The quality of the modules range from 
adequate-the Indexer-to superior- 
the Filer. When we viewed the system as 

a whole, Spotlight's quality was most ap- 
parent. We strongly recommend Spot- 
light to your attention. 

Note: Since this review was complet- 
ed, Software Arts announced an up- 
graded version of Spotlight that in- 
cludes an automatic telephone dialer, 
the ability to print the appointment 
calendar across ranges of dates, IBM 
AT and Compaq Deskpro compatibil- 
ity and the use of cola for various 
functions. Users of the initial version 
will be able to upgrade without loss of 
any information stored in Spotlight 
files. 

with minimum interruption of the 
VersaForm-based client billing and in- 
surance -form processing system, man- 
ages the Spotlight -based appointment 
book and takes notes relating to client 
calls. Dr. Merlino accesses the calendar 
and notes and uses the indexer to main- 
tain patient diagnostic notes. In fact, the 
accessory has outstripped its original 
purpose and has become the heart of the 
system. 
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DISPLAY - 
WRITE 2 
IBM's full -featured word 
processing entry 

BY JON PEPPER 

R EPORTs of the death of dedicated 
word processors, like .that of 
Mark Twain in another day, 

may be greatly exaggerated, but these 
creatures are getting crowded out by 
new word processing software. These 
high -end, full -featured programs, manu- 
facturers claim, can tame a PC so it be- 
haves like a big, expensive stand-alone 
word processor. 

IBM has entered the increasingly full 
market with its own word processing 
software, DisplayWrite 2, which is based 
on IBM's DisplayWriter system of dedi- 
cated machines. Ads for DisplayWrite 2 

claim that it gives you many of the fea- 
tures of a dedicated word processor. I 

found that, while it does deliver on that 
promise, there are some tradeoffs. 

DisplayWrite 2 contains all of the ba- 
sic features and most of the more ad- 
vanced features that one would want 
from a word processor: math capability, 
extensive column formatting, phrase li- 

brary, address merging and a spelling 
checker. If IBM had introduced Dis- 
play Write 2 a few years ago, it would 
have stood out as a leading full -featured 
word processor. Today, any number of 
products can perform all the same 
functions-or more-and many are 
much easier to use than DisplayWrite 2, 

although some cost more. 

Installation 
The product comes with two slip - 

cased binders: a hefty procedures guide 
and a slimmer reference manual. IBM's 
documentation is clear and complete, 
with sections aimed at both beginning 
and advanced users. It includes some of 
the best explanations of DOS functions Y 

have read anywhere, with a section on 
DOS directories and paths particularly 
well done. There are also a keyboard 
template and a quick reference card. The 
software itself comes on two diskettes. 

I found DisplayWrite 2 to he cumber- 
some to install. In order to prepare a 
working copy of the software, you need 
three diskettes (in addition to your copy 
of DOS and a formatted diskette to hold 
data files). Even so, installation direc- 
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tions are not hard to follow. You simply 
load your copy of the operating system 
in drive A and the first DW2 distribu- 
tion disk in drive B and type "B:Setup." 
A series of screen prompts leads the user 
through all of the necessary steps, in- 
cluding formatting disks and transfer- 
ring the necessary DOS files. Someone 
with hardly any knowledge of MS-DOS 
can install the product. 

Unfortunately, using the product does 
not go as smoothly. Two of the three 
working diskettes are required just to 
boot the program. And certain programs 
(like the spelling checker) require disk 
exchanges. There would be no such an- 
noyance on a hard -disk machine, of 
course. 

Opening Menu 
After booting the program with your 

first DW2 disk and swapping it for your 
second DW2 working disk, you can 
choose from an opening menu that in- 
cludes the commands CREATE, REVISE, 
PAGINATE, PRINT, EXIT TO DOS. If you 
choose to create or revise a document, 
you are led to a submenu with choices 
for setting up or altering the format and 
page numbering before you reach the in- 
sert -mode screen. 

A status/ruler line at the top of the 
screen indicates the mode of operation, 
position of the cursor on the screen, the 
document name, the print pitch and oth- 
er information. The line also has a cursor 
block that moves along as you type, 
which seems like an attempt to make the 
word processor seem like a typewriter. 
While I found it rather distracting, Isup- 

ISsplayWrítc 2 

:., :` ._,.. 

"i'y, 
. ;;',,,"µ ''a 
'' .M. 

n.~ ....... t 11,........ 

a 
h 

Specifications 

Product: DisplayWrite 2 Word 
Processor 

Mfr: International Business Machines 
PO Box 1328 
Boca Raton, FL 33432 

F rice: $299 (not protected) 
Requirements: IBM PC, XT, Portable 

PC, or compatible; 
192K RAM; two disk 
drives; PC -DOS 

pose it can be useful. 
Entering and revising text is straight- 

forward. DisplayWrite 2 uses a "hot" 
keyboard: The delete key on the PC key- 
board deletes characters while you are in 
insert mode. Block moves (copy, delete, 
move) are fairly easy to perform. Strik- 
ing F4 brings up MOVE, COPY, DELETE, 
or OVERSTRIKE as choices on the bottom 
of the screen. Typing the first letter of 
your choice (or moving a highlight bar 
with the cursor keys and hitting enter) 
puts you in the corresponding mode. 
You then define the range of your block 
by positioning the cursor and hitting 
ENTER. 

Some functions, such as centering and 
underscoring, were overly complicated 
to use. Underscoring requires nine steps 
(that's right); centering text is not much 
better. A dedicated center key would 
have been nice. 

Advanced Functions 
The program does have some clever 

touches. The FIND command (CTRL + 
(Continued on page 83) 
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REALIA 
COBOL 
Mainframe -quality 
Cobol for the 
IBM PC 

BY BILL BARRETT 

Realia, Incorporated, has devel- 
oped a fast, new COBOL com- 
piler for the IBM PC to compile 

mainframe programs and develop new 
applications for the PC or mainframe. 

Realia COBOL is more than just an- 
other PC COBOL compiler. It is highly 
compatible with IBM's VS COBOL, it's 
fast, and it can compile large programs. 
This compiler uses all of the PC's ad- 
dress space, allowing IM -byte Data Di- 
visions and up to 6M -byte Procedure Di- 
visions, with overlays. Equally impres- 
sive is the professional implementation 
of the language to the ANSI 74 stan- 
dard, and its many VS COBOL exten- 
sions. It can compile and run COBOL 
applications developed on a mainframe; 
programs written in Realia COBOL can 
operate on bigger machines. 

Realia COBOL compiles about 1000 
lines of source code per minute with no 
errors. When errors occur, the compile 
process is cut short, so that 5000 lines of 
code with errors can finish to 3 minutes. 
Realia's compiler can handle source pro- 
grams up to the size of the disk storage 
device. Speed and high IBM VS COBOL 
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compatibility of this product mean the 
mainframe programmer can be produc- 
tive on the PC immediately. And, be- 
cause mini and mainframe computers 
can be freed for other tasks, overall shop 
productivity is enhanced. 

COBOL: Some Background 
COBOL (COmmon Business Orient- 

ed Language) is a popular minicomputer 
and mainframe language because it has 
been used for a long time. It is designed 
for business applications (inventory, ac- 
counts receivable, payroll, etc.). 

New programmers generally don't 
choose COBOL for micros because tEe 
language is verbose, it is highly struc- 
tured, and it may be very rigid in its file 
handling. The compile process frequent- 
ly is cumbersome and may take a lot of 
memory and require large external stor- 
age space. Additionally, COBOL pro- 
grams usually require large memory 
space to run, even after they're 
compiled. 

That's the bad news. The good news is 
that COBOL programs are self - 
documenting and predictable. With the 
source code, a programmer can modify 
old programs relatively easily. Because 
they're compiled, COBOL programs ex- 
ecute pretty quickly, even on micros. 
COBOL is nearly machine independent: 
Applications written in a standard ver- 
sion of COBOL for one computer proba- 
bly will run just fine on any other ma- 
chine with the same or a similar COBOL 
compiler. Most big machine program- 
mers are familiar with COBOL, and 
many thousands of applications have al- 
ready been written in it. 

And now, with micros joining main- 
frames in many shops, a product that 
will convert popular applications from 

the big machines to the little ones is 
worth its weight in megabit RAM chips. 
With the right compiler, programmers 
can use the micro to develop new appli- 
cations or to run the ones they already 
have. 

Realia COBOL and the ANSI 74 
Standard 

Unlike BASIC, COBOL has evolved 
under a set of nationally recognized and 
generally accepted guidelines from the 
American National Standards Institute 
(ANSI). This group, using input from 
various sectors of the industry, periodi- 
cally updates the standards for COBOL. 
Probably the most popular COBOL 
standard is the ANSI 1974 Standard, 
even though many implementations of 
COBOL go far beyond it. It is highly de- 
sirable for a COBOL compiler to handle 
all or most of the features and com- 
mands that this standard sets. 

ANSI COBOL defines a nucleus, 
which contains 11 component modules. 
If a module performs to the full require- 
ments of the standard, it is said to have 
level 2 compliance. A level 1 rating indi- 
cates a basic implementation. The objec- 
tive of Realia COBOL designers was to 
obtain a level 2 rating for all implement- 
ed modules. While some modules go be- 
yond level 2 support, the sort/merge, 
report writer and communications mod- 
ules are not supported. 

The Realia compiler has some no- 
table features. It supports COMP and 
COMP -3 mainframe data structures to 
the same 64 -hit precision and byte align- 
ment, for one thing. As a result, the PC 
can handle mainframe binary or packed 
decimal data without conversion. 

With Realia, the programmer may 
specify condition testing before or after 
the PERFORM procedure. And there is 
full MS-DOS interface to enable pro- 
grammers to use DOS features from 
within COBOL applications. Screen ad- 
dressing and color selection with the 
ANSI.SYS device driver would be avail- 
able to COBOL programs, for example. 
Subdirectories and the DOS PATH com- 
mand are supported via the library mod- 
ule. Using such PC -specific routines 
would, of course, mean the application 
probably wouldn't run on a mainframe. 

And, Realia has developed an interac- 
tive debugging package called "Follow 
The Source." While this facility doesn't 
use the standard's exact operating state- 
ments, it performs even better than the 
standard. You can trace a program while 
it runs and make interactive changes to 
the source code. Single-step and range 
execution modes also are available. 

(Continued on page 87) 
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NEWSPAPER and magazine articles often com- 
pare word processing with typing. They also 
liken using an electronic spreadsheet to using 

a calculator. Similarly, running a database manager is 

like inserting and removing information from a file 
cabinet. What is not said about these "big three" gen- 
eral-purpose software applications-word process- 
ing, spreadsheets, and database managers-is that the 
advanced capabilities of databasé managers are prob- 
ably the hardest to learn and understand. 

At the high end of the spectrum are the true data- 
base management systems (DBMS), derived from 
software used on mainframe computers. These high- 
performance products are designed to handle com- 
plex problems and interrelationships of corporate - 
wide databases. Although they may contain some 
functions to allow managers and professionals to gain 
easier access to the company database, they are still 
generally the province of data processing specialists. 

At the other end are the file or list managers, which 
allow the user to manipulate simple sets of data, such 
as mailing addresses, phone numbers, personal inven- 

Michael K. Guttman is a general partner of Profession- 
al Computer Technologies in Chico, CA. 

zi 

tories, and appointments. These file managers can be 
a great help in keeping personal information on file, 
but are extremely limited otherwise. Generally speak- 
ing, such products have little or no capacity for inter- 
relating different forms of data, operating logically or 
arithmetically on data, printing specialized reports, 
or reorganizing data to create new data files. 

Other products fall in between. They are simple 
enough to be used by nontechnical people and yet so- 
phisticated enough to satisfy the needs of an increas- 
ingly knowledgeable audience. They are generally 
aimed at a single user but may allow growth to multi- 
user or networked environments. Using their ad= 
vanced features requires some training and experi- 
ence with data structures ánd the logic of data 
processing, but never the need to master computer. 
hardware, operating systems, or the cryptic intrica- - 

cies of traditional computer languages. 

The Data Manager Archetype . 

The best known example of this genre is 
probably Ashton-Taté s dBasell. It is 
really two products, crudely but 
effectively integrated. The 
front end of dBaseII is 
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very much like a simple file manager 
(with some very useful extensions). It can 
easily be mastered by a novice in a few 
sessions. The "back end" is a much more 
sophisticated command language that al- 
lows the more experienced user to manip- 
ulate the input, output and processing of 
data in a variety of ways. 

Although dBasell has been joined 
and largely surpassed by competitors 
(including dBaseIII), many new data 
managers are based on a similar file 
manager/command language structure. 
Because of this, a new user can start im- 

-r 
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mediately with the file manager features, 
later progressing to the more powerful 
features of the command language with- 
out having to change products or reenter 
existing data. 

Using the Front End 
With typical front end functions, the 

user can quickly create new files. (Files 
are collections of records, which, in turn 
are collections of fields, which are indi- 
vidual data elements.) The user enters 
records, usually with a standard screen 
template that moves automatically from 

field to field. After data entry, the user 
can recall individual records by number 
or contents for perusal or editing and 
browse through the file by groups of con- 
secutive records. 

Additional features may allow a 
search for all records that meet some de- 
fined criterion (for example, [CITY= 
NEW YORK] Of [BALANCE> 0]). One can 
also sort a file by the contents of various 
fields or create a new file from selected 
records in the file. And finally, printed 
reports can be generated using one or 
more standard formats. 

Examples from an archetypal data manager. A simple command file 
called "Reports" (below left) could be invoked by typing DO RE- 

PORTS. The manager would then "read" the command file, execut- 
ing each line. Below right: When invoked (DO REPORTS CHOICE), the 
ENTER statement prompts the user for a report type and stores the 

REPORT 

Use time file 
Sort on activity 

Report activity, employee, time, date, subtotalling time by 
activity 
Sort on employee 

Report employee, activity, time,' súbtotalling time by 
employee 
Sort on date 

Report date, activity, time, subtotalling time,by date 
Sort by project and activity 

Report project, activity, time, subtotalling time by activity and 
project 

result under the label CHOICE. When one of the following IF state- 
ments is true, the data manager will execute the statements be- 
tween it and the next ENDIF statement. Statements between the oth- 
er IF/ENDIF statement pairs that are not true will not be executed. 
This automation yields reports easily and is ideal for novices. 

REPORT CHOICE 
Display "enter type of report (employee, activity, or r project)" 
Accept type. - 

If type="employee" 
Sort on employee 
Report employee, time subtotalling time by employee 

End if 
If type = "activity" 

- Sort on activity 
Report.activity, time subtotalling time by activity 

End if 
If type="project" 

Sort on project 
Report project, time subtotalling time by project 

_ End if_. 
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Even these fairly simple functions give 
the program tremendous utility. For ex- 
ample, let's suppose that we're manag- 
ing a typical office and want to know 
which activities occupy the bulk of the 
employees' time. Let's say that the em- 
ployees are already filling out time 
sheets with an entry for each activity 
showing the date, activity type (report 
preparation, meetings, telephone calls, 
etc.), and the elapsed time. 

Using a typical data manager, we can 
quickly create a file with fields for em- 
ployee name, activity type, date and 
time. We might type CREATE TIMEFILE, 
after which the manager would prompt 
us for the name, length, and data type of 
each data field. The data manager typi- 
cally uses this information to allocate 
disk space and to create an input screen 
automatically. 

We can then sort the file by any field 
or combination of fields. For example, 
we might say SORT ON EMPLOYEE+AC- 
TIVITY to reorder the file for more con- 
venient examination of various employ- 
ees' activities. We can also list out 
selected records. For example, to list all 
telephone calls lasting more than five 
minutes we might say LIST FOR ACTIV- 
ITY=TELEPHONE AND TIME> 5. Final- 
ly, we can produce reports showing the 
total time logged by employee, activity, 
or date for all or selected records. For ex- 
ample, we might list and total all meet- 
ings lasting over one hour for every em- 
ployee by typing REPORT EMPLOYEE, 
TIME SUBTOTALLING BY EMPLOYEE 
FOR ACTIVITY= MEETING AND 
TIME> 60. 

As with a spreadsheet, we can fiddle 
with the data, creating different lists and 
reports experimentally, until we have 
the data tabulated and ordered to suit 
our purposes. In addition, we can get re- 
ports on the fly to meet special require- 
ments. Therefore, we now have far great- 
er control over this information than 
anything that could be generated by 
hand or from any set of standard printed 
reports from the corporate computer. 

The Command Language 
As useful as these front end features 

are, they pale beside the possibilities of- 
fered by the command language. Using 
the command language, the user can 
break out of the standard formats (and 
logic) of the database manager to create 
custom input and output screens and 
specialized reports. It's also possible to 
control the kind of data to be entered, 
generate timely messages, and update 
not just one but possibly several data 
files concurrently. In addition, these 
processes can be automated so that they 

can be used by others who may have 
only a passing familiarity with the opera- 
tion of a data manager. 

Using Simple Command Structures 
The simplest function of a command 

language allows the user to take the file 
management commands commonly used 
and store them in a command file. When- 
ever the name of this file is invoked, the 
database manager executes all the com- 
mands as though they had been typed 
from the keyboard. 

For example, suppose we decided on a 
series of reports we wished to run each 
week based on the time -analysis file we 
discussed earlier. We might construct a 
simple command file called "reports." 
Once we created this file, we might in - 

yoke it by typing DO REPORTS. The man- 
ager would then read the command file 
and execute each line. Obviously, we 
could save the time ordinarily used to 
type in each command every week. In 
addition, the task could now be handed 
over to a subordinate who could gener- 
ate the reports as required-without any 
knowledge of the data manager. 

If we wanted to make it easy for a sub- 
ordinate to get a specific report, we 
could fashion the data manager so that it 
asks a human in plain English for infor- 
mation and executes instructions condi- 
tional to the response. 

Thinking Like a Data Manager 
In order to get the most from your 

(Continued on page 79) 
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EMPLOYEE FILE 
Name Dept Salary 

ACTIVITY FILE 
Name Description 

PROJECT FILE 
Name Description Manager 

TIMESHEET FILE Project Emp oyee Activity Time Date 

The 
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accumulated 
add 
file. 
save 
the 
es, 
(see 
purges 

"RELATIONAL" DATA MODEL . - 

object of this structure is to minimize the cdllection of'redundant data and increase 
flexibility of reporting. For example, to report on how many hours of travel have been 

for projects under the direction of a particular manager, the user need only 
a Manager field to eah record in the project file, not to each record in 'the timesheet 
Since there are far fewer records in the project file than in the timesheet file, this can , 

both time and file space. Once the data structure is defined, it is necessary to detail 
flow of data through the system. This includesnot only the input and output process- ` 

but also any maintenance procedures-for instance, to purge the file periodically 
below). In this case, we might run a command file procedure every month that , 

all timesheet entries more than six months old for all completed projects. 

Master Files INPUT 

Transaction File(s) Activity File - 
Project File 

Timesheet Entry File Employee File -, 

PROCESSING Purge Outdated Entries 

I - 

OUTPUT Time Reports 
Employee Report 

Lists 
Emp 

Activity Report 
Project Report 

oyee 
Act vity 
Project 
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USING DATABASE 
MANAJEMENT SYSTEMS 

The advent of capable data managers on micros has streamlined the way 
many Americans are doing business 

BY MARTIN PORTER 

LIKE cars that used to run on regu- 
lar and high-octane gasoline, mi- 
crocomputers once primarily ran 

two types of software, word processors 
and spreadsheets. More and more, a 
third kind of software is fueling personal 
computers: the database manager. 

The database software market, now at 
slightly over $1 billion a year, is growing 
40% annually, according to the Cuperti- 
no, CA, consulting firm, Infocorp. In a 
recent survey of smaller companies ($5 
million or less in annual sales), 42% re- 
ported that database management pro- 
grams were among their two most im- 
portant software applications. 

Data on the Batter 
One company benefitting from a 

DBMS is Dilettante Chocolate of Seat- 
tle. Although the company is only seven 
years old, the recipes for its truffles have 
been passed on for generations and won 
it awards. However, as a company, 
Dilettante is strictly high-tech, thanks 

to Brian Davenport and a DBMS pack- 
age called R:base Series 4000 from 
Microrim. 

"I've applied a very straightforward 
business school approach to managing 
this business," says MBA -holder Daven- 
port. "We use the program for account- 
ing and inventory control." 

R:base is a derivative of a relational 
database product called RIM that Dav- 
enport first encountered while in busi- 
ness school. He says the product is easily 
worth four employees. It's used on four 
stand-alone Victor machines, which will 
soon be linked in a local area network. 
The system was put to the test when the 
company applied for a bank loan. 

"The loan officer, looking over the 
way we handled things, said he'd have 
been surprised to find so much data con- 
trol from a company ten times our size," 
Davenport reports, proud of his business 
management skills that could apply as 
easily to running an automobile assem- 
bly line as cooking gourmet chocolates. 
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Game Computers 
Database management met greater 

challenges at last summer's Olympic 
Games in Los Angeles. The Los Angeles 
Police Department, for one, faced an in- 
formation nightmare trying to keep 
track of the various events throughout 
the city. 

To handle the task, ten Columbia 
computers distributed to command 
posts thoughout the city used a program 
written in dBase II to tráck the informa- 
tion necessary for the 55,000 job assign- 
ments that were handled daily by an aug- 
mented Los Angeles police force. 

According to Sergeant Terry Pratt, 
automation supervisor for the Olympic 
Planning Committee, dBase II was used 
to generate the printouts for the daily job 
deployments throughout the city. The 
printouts specified every job assignment 
in each of the 22 divisions of the police 
force. For each assignment, division offi- 
cers filled in names that were filed at the 
central command post. 
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Since the Olympic Committee reim- 
bursed the L.A.P.D., job assignments 
were coded by the officer's rank or the 
short term employee's salary and were 
printed out in a daily auditing report. 
Officers' personal histories were 
downloaded via an IRMA board from 
the L.A.P.D. mainframe. Furthermore, 
personal histories of 250 volunteers were 
accumulated so the assigning officers 
would know each volunteer's skills and 
thus know where they could be used 

most appropriately. 
In addition to job assignments, dBase 

II was used to keep a running police 
journal of the entire Olympics. Every in- 
cident that occurred in the city or at the 
game sites was fed into a central data- 
base so the duty officer could assess the 
information in a variety of formats. For 
instance, with a few keystrokes, the offi- 
cer in charge could see a printout of all 
the events at the L.A. Coliseum or a 

summary of all the arrests in the previ- 
ous 12 hours. 

Furthermore, Pratt and company 
used his program to keep track of the en- 
tire inventory of L.A.P.D. equipment 
dispersed throughout the city. "We had 
to know what equipment was located 
where. If we needed a special vehicle we 
had to know where it was and whom to 
contact," Pratt explains. 

He adds that since the Olympics, "re- 
quests have been pouring in" from the 
various L.A.P.D. divisions for desktop 
databases to handle routine workloads. 

"We primarily had a mainframe men- 
tality in this police department," he says. 

"We have since discovered that the ta- 
ble -top stuff can be pretty effective." 

A similar revelation came from anoth- 
er traditional mainframe user, Coca- 
Cola, which utilized the PC/Focus data- 
base program to control its ticket 
allocations for the Olympic Games. The 
Coke division that has the reponsibility 
of caring for the needs of the company's 
leading clients had the task of managing 
files of nearly 8000 guests and allocating 
more than 41,000 tickets for the Olym- 
pic festivities. 

Bill Conner, Coke's Olympic Systems 
Manager, explains that he set up four 
different databases for the assignment, 
with separate records for customers' 
names and addresses, housing, transpor- 
tation, and ticketing. The sales staff re- 
ceived daily printouts of where its clients 
were staying and when they were arriv- 
ing in and departing from L.A. Mean- 
while, the staff also received reports of 

Martin Porter is a free-lance author who 
contributes to various periodicals and 
magazines on computer -related subjects. 
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the clients' tickets allocations, subdi- 
vided by price, row, seat and aisle num- 
ber for each of the 500 different events. 

"We knew where everyone was and 
where he was going," Conner claims, 
adding that his only other options were 
to use the Coca Cola mainframe in At- 
lanta or to handle the chore manually. 
"We wanted control of the procedure at 

the source. If the system went down in 
Atlanta, we would have been in big trou- 
ble. We even looked into the possibility 
of using a time-sharing service, but the 
answer kept coming back to using a local 
DBMS." 

The hardware consisted of several 
IBM PCs equipped with 10M -byte Win- 
chester drives. Without them, Conner 
adds, "we would have had to hire a lot of 
people with pencils-and then we would 
have had to hope that they kept their in- 
ventory codes correctly." 

Hacking Down Trees 
While big business and even big sports 

officials are being drawn to the possibili- 
ties of desktop database management 
systems, it has been the smaller (and less 

visible) entrepreneurs who have led the 
way. 

Steve Seeberg runs a company called 
Emerald Tree in northern Michigan. His 
is not the kind of business that makes the 
cover of the Wall Street Journal, but 
without it Christmas would never be the 
same. 

Emerald Tree is the second largest 
supplier of Christmas trees in the U.S. It 
owns nearly 8000 acres of pines, spruces 
and Douglas firs. The trees grow for 

eight to fifteen years before they are cut 
and sold to wholesalers or bought by 
mail order or through retailers. 

In the next few years, however, a 

shakeout will be taking place in the 
Christmas tree industry. An abundant 
planting eight years ago yielded a mas- 

sive tree crop for Christmas 1984. Com- 
petition promised to be fierce, and 
Seeberg, who has an accounting back- 
ground, knew that a computer could 
help him in these tough times. 

He purchased three IBM PCs with 
30M -byte hard disks and a PC/Focus 
DBMS package to keep a file on each 

(Continued on page 80) 
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BUYER'S GUIDE TO 
ADVANCED DATA MANAGERS 

THE chart on pages 48 and 
49 lists database managers 
that have procedural lan- 

guages. These DBMS systems let 
you develop extensive new appli- 
cations and fine-tune databases. 
You can control the kind of data 
you enter, generate timely mes- 
sages, and update not just one but 
several files concurrently. Be- 
cause these processes can be 
automated, they can be executed 
by novices. 

All the programs listed allow a 

user to check data on input, de- 
sign custom input screens, and 
import and export files in anoth- 
er format. Each has a formatter 
and online help screens. Addi- 
tional features, such as tutorials, 
color, and copy protection, are 
important only in certain situa- 
tions, should you want, for exam- 
ple, to minimize the operator's 
training or to back up the system 
conveniently. 

File sizes are given to indicate 
the relative capacities of the pro- 

grams. In ordinary practice, 
most office applications will not 
reach upper limits. A figure that 
is sometimes more significant is 
maximum field size. For in- 
stance, if you want to record a 
product description or a note to 
yourself, you might find a field of 
restricted size filled quickly. 

All the procedural, or com- 
mand, languages have the capa- 
bilities of the idealized command 
structure discussed in the accom- 
panying article. 

COMMAND -LANGUAGE SOFTWARE PUBLISHERS 

Condor 3 
Condor Computer Corp. 

2051 S. State St. 
Ann Arbor, MI 48104 
313-769-3988 

Data flex 
Data Access Corp. 

8525 S.W. 129th Terrace 
Miami, FL 33156 
305-238-0012 

dBasell 
dBase Ill 
Ashton-Tate 
10150 W. Jefferson Blvd. 
Culver City, CA 90230 
213-204-5570 

Formula IV 
Dynamic Microprocessor 
Assocs., Inc. 

No. 1103 
545 Fifth Ave. 
New York, NY 10017 
212-687-7115 

Informix 
Relational Database Systems, Inc. 

Suite 600 
2471 E. Bayshore Rd. 
Palo Alto, CA 94303 
415-424-1300 

Knowledgeman 
Micro Data Base Systems, Inc. 

PO Box 248 
Lafayette, IN 47902 
317-463-2581 

Manager 
Manager Software 

1961 Old Middlefield Way 
Mountain View, CA 94043 
800-227-6621 

Meta file 
Sensor -Based Systems 

401 16th St. SE ' 

Rochester, MN 55904 
507-289-8967 

Optimum 
Uveon Computer Systems 

No. 250 
200 S. Jackson 
Denver, CO 80209 
303-831-7000 

PC/Focus 
Information Builders, Inc. 

1250 Broadway 
New York, NY 10001 
212-736-4433 

Probase 
Probase Group 

Suite C 
2316 Artesia Blvd. 
Redondo Beach, CA 90278 
213-374-9717 

R:base 4000 
Microrim 

3380 146th Pl. SE 
Bellevue 
WA 98007 
206-641-6619 

Revelation 
Cosmos, Inc. 

No. 102 
19530 Pacific Hwy. South 
Seattle, WA 98188 
206-824-9942 

Savvy PC 
Excalibur Technologies Corp. 

PO Box 26448 
Albuquerque, NM 87125 
505-242-3333 

Sensible Solution, The 
O'Hanlon Computer System 

Suite 225 
11058 Main St. 
Bellevue, WA 98004 
206-885-2502 
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BUYER'S GUIDE TO 
ADVANCED DATA MANAGERS 

Price 
Max. 

Chars./ 
Max. 

Chars./ 
Max. 

Fields/ 
Product Maker System(s) ($) Field Record Record 

Condor 3 Condor Computer Corp. MS-,. PC -DOS; 650 127 1024 127 
TURBODOS; CP/M; 
MP/M 

Dataflex Data Access Corp. IBM PC, XT, AT, 
compatibles 

995 (1) 255 4000 255 

dBasell Ashton-Tate MS-, PC -DOS; CP/M 495 254 1000 32 

dBasell) Ashton-Tate IBM PC, XT, compatibles 695 254 4000 128 

Formula IV Dynamic Microprocessor MS-,-PC-DOS; CP/M86 695 127 , 1024 200 
Assocs. 

Informix Relational Database MS-DOS; Unix multi-user 795 (2) 2048 2048 2048 
Systems 

Knowledgeman Micro Data Base Systems MS-, PC -DOS; CP/M86 500 65,535 65,535 65,535 

Manager Manager Software IBM PC, XT, AT, 
compatibles 

195 1024 2048 '50 

Metafile Sensor -Based Systems IBM PC, XT, AT, 
compatibles 

e 995 250 1000 - 250 

Optimum Uveon Computer MS-, PC -DOS; CP/M86; 595 255 12,750 50 
Systems TURBODOS; CP/M 

PC/Focus Information Builders MS-, PC -DOS 1595 256 4096 250 

Probase Probase Group MS-, PC -DOS; CP/M86 300 (3) 64 1024 64 

R:base 4000 Microrim IBM PC, XT, compatibles 495 .1530 1530 400 

Revelation Cosmos IBM PC, XT, AT, 
compatibles 

950 64,000 64,000 64,000 

Savvy PC Excalibur Technologies 
Corp. 

IBM PC, XT, AT, 
compatibles 

395 1000 256,000 255 

The Sensible O'Hanlon Computer MS-, PC -DOS; 695 (4) 55 55,000 1000 
Solution Systems TURBODOS; CP/M; 

MP/M 

(1) 16 bit: $995, multi-user: $1250; 8 -bit: $750, 
(2) Multi-user prices start at $1600 
(3) Single -user: $300; network: $900 
(4) Multi-user: $995 

multi-user: $995 
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Max. 
Records/ 

File 
Multi-user/ 

Structure Networking? 

65,534 Relational 

65,000 Relational 

65,535 Relational 

Limited by disk Relational 

Limited by disk Relational 

Limited by disk Relational 

65,535 Relational 

32,767 

No 

No 

Yes 

No 

Yes 

Yes 

Yes 

Relational Yes 

64,000/ , Relational 
° database 

Limited by disk Relational 

Yes 

Yes 

Limited by disk Relational No 

65,500 Relational 

Limited by disk Relational 

Limited by disk Variable 

60,000 Relational 

Limited by disk Relational 

Yes 

No 

No 

No 

Yes 

Read/Write 
Tutorial Support Copy Across 

Available? Color? Protected? Drives? Command Language 

Yes 

Yes 

No 

Yes 

Yes 

No 

Yes 

No 

Yes 

Yes 

Yes 

No 

Yes Yes 

Yes 

Yes 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

Yes 

Yes 

Yes 

No 

Yes ` 44 Commands; 
English -like 

Yes Dataflex; high-level 
structured 

Yes ; Flexible programming 

Yes Flexible programming 

Yes " English -like query 
language; free format 

Yes High-level English -like 

No .Yes 'z Similar to Pascal; highly 
structured and interpreted 

No Yes Auto -programming 
supplies text; 
allows comments 

No Yes Procedural language 
based on assembly 
language 

No No No Directly programmable 
or used to auto -program 

No Yes :Yes. Nonprocedural; com- 
mand order immaterial 

Yes Yes Yes Powerful macro language 

No No , Yes English -like; query has no 
formal syntax 

Yes No Yes Flexible natural language 

Yes No Yes` Natural context -address- 
able; /150 -phrase 
vocabulary - 

No No No English -like query 
language 
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IBM'S NEW 
QUIETWRITER 

Unique thermal ribbon achieves letter quality without noise 

BY JOSEF BERNARD 
BM, as any longtime typist knows, 
manufactures more than computers. I - 
It has been a leader in typewriting 

technology ever since 1935, when it in- 
troduced the first electric typewriter that 
became a commercial success in the U.S. 
A generation later, in 1961, it began 
marketing a new industry standard, the 
Selectric typewriter. With its revolution- 
ary "golf ball," the Selectric gave type- 
writers interchangeable print elements 
and stationary carriages. 

Now it seems IBM has broken new 
ground, this time introducing a comput- 
er printer called the Quietwriter. What 
makes this printer unique is how it forms 

Josef Bernard is Technical Editor of 
COMPUTERS & ELECTRONICS. 

characters on paper. While in technical 
terms it is a "non -impact dot matrix 
thermal printer," the Quietwriter is un- 
like any other printer of that description. 

How It Works 
The Quietwriter doesn't work like 

other thermal printers. It prints on ordi- 
nary paper by transferring ink to it from 
a special ribbon cartridge. What makes 
the Quietwriter particularly interesting 
is the way in which the ink is transferred. 

IBM uses the phrase "resistive ribbon 
technology" to describe its new method 
of printing. It is unlike other thermal 
printing mechanisms, because its pro- 
cess does not use a heated printhead.In- 
stead the printhead contains 40 tiny elec- 
trodes that apply an electric current to 

the ribbon. The heat that releases the ink 
is generated within the ribbon itself. 

The figure at right shows how the 
four -layer resistive ribbon is construct- 
ed. The first layer is made from an elec- 
trically resistive polymer that generates 
heat when an electric current is passed 
through it. This heat is transferred to a 
metallic heat -conducting layer, which in 
turn transfers it to an easily melted layer 
that permits the ink (the fourth layer) to 
be released. 

When a character is to be printed, the 
print mechanism presses the ribbon 
against the paper. The electrodes in the 
printhead make contact with the resis- 
tive layer and apply the small electrical 
currents that create heat that, through 
the process described above, melt tiny 

PHOTOS BY DAVID ARKY 
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areas in the release layer and "paint" the 
ink onto the paper. 

There is a version of the Quietwriter 
with a keyboard, the Quietwriter 7, that 
is intended for use as a typewriter. It has 
the same print technology, but a slightly 
different ribbon. Corrections are made 
by applying a smaller current than is 

used for printing to the printhead. In- 
stead of melting, the release layer simply 
becomes sticky, and the ink is lifted by it 
from the page. Since the printing is ac- 
complished without impact, corrections 
are all but undetectable. 

Ribbons are rated for approximately 
160,000 characters, depending on the 
type font and pitch used. Replacements 
are priced at $12. IBM also supplies a 
special cleaning ribbon with the printer 
to remove particular buildup from the 
printhead. Fresh cleaning ribbons are 
available for $5.55. Despite its innova- 
tive technology, the Quietwriter should 
not be any more expensive to operate 
than other printers yielding output of 
similar quality. 

More Innovations 
While the Quietwriter's resistive rib- 

bon technology certainly makes it 
unique, the printer has a lot more to rec- 
ommend it. 

Character generation is accomplished 
through a matchbook -size ROM car- 
tridge that plugs into a compartment un- 
der the cover of the printer. Each car- 
tridge, called by IBM an "Electronic 
Font," contains a set of 252 characters. 
Since there are two compartments, two 
sets of type fonts are available simulta- 
neously under software control. 

While the Quietwriter is not a graph- 
ics printer, its Electronic Fonts support 
the entire IBM PC character set, which 
includes some graphics characters as 
well as a number of foreign language 

Construction of resistive ribbon 
is shown at right, 40 -electrode 

printhead below. 8X magnification 
of output (below, right) shows 

virtually no evidence that 
characters are matrix -generated. 
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characters. In addition to its four "PC" 
fonts, the Quietwriter can also accept 
any of the 14 (as of this writing) Elec- 
tronic Fonts intended for the typewriter 
version of the printer. Each costs $50. 

The print quality is extraordinary-as 
you might expect from a printhead hav- 
ing the electrical equivalent of 40 wires 
stacked vertically. As you can see from 
the enlargement below, it is next to im- 
possible to tell that the characters are 
formed in a matrix process and not by a 
formed -character print element. Print 

i 

{ 

density is 240 dots/inch vertically and 
350 dots/inch horizontally. 

The printhead, incidentally, is rated in 
excess of 4,000,000 impressions, and can 
easily be replaced. A new unit costs $20. 

The Quietwriter has no manual mech- 
anism for paper feed or advance-there 
are no knobs to turn. Paper movement is 
controlled entirely by membrane switch- 
es on the front of the printer or by soft- 
ware. In addition to line feed and form 
feed controls, the unit has a provision to 

(Continued on page 88) 

RELEASE LAYER 

METALLIC 
HEAT -CONDUCTING 
LAYER 

RESIST LAYER 
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What you need to know to keep your micro in tune 

BY D.J. HERDA 

AVEH 

you ever: 
Left your microcomputer 

uncovered while you were not 
using it? 

Smoked a cigarette, cigar, or pipe as 
you sat at your computer? 

Used your micro more than four or 
five hours at a time? 

Turned your micro on during a 
sweltering hot day? 

Taken a telephone call while work- 
ing at your computer? 

Walked around the room before 
touching the computer keyboard? 

Turned your system on during an 
electrical storm? 

Temporarily placed a disk on top of 
your CPU or video display? 

If you're like most micro users, your 
reply to at least one of the above is, "Cer- 
tainly. Who hasn't?" The answer: people 
who have the least trouble with their 
systems. 

Notice I said the least trouble. The 
painful truth is, no matter what you do, 
sooner or later something will go wrong. 
Of course, there are some things you can 
do to reduce computer malfunctions and 
costly downtime-either from normal 
attrition or user abuse. And that means 
holding costly repairs down, too. 

Down to Basics 
Most people think of a computer as 

the keyboard and the electronic circuit- 
ry: the central processing unit (CPU), 
RAM and ROM. But these are probably 
the components least likely to malfunc- 
tion. According to several recent inde- 
pendent service studies, the weak links in 
a typical micro system are the electronic 
media on which programs and data are 
placed, cassette tapes and floppy disks. 
(Winchester -type hard disks and ROM 

chips built into cartridges, called "firm- 
ware," are sealed and less susceptible to 
damage.) Once media are damaged, it's 
difficult to distinguish software mal- 
functions from hardware problems. The 
key to avoiding disasters is to minimize 
the possibility of media failure. 

Magnetic media defects can be caused 
by many things. If you've ever tried play- 
ing a kinked magnetic tape on an audio 
tape recorder, you know about physical 
media problems. Besides producing a 
"skip" at the location of the kink, the 
tape is weakened at that spot and may 
eventually break. 

The same holds true with magnetic 
media used for data storage. You can 
damage a disk by bending it while insert- 
ing or removing it from a disk drive or by 
writing on the label of a disk with a pen- 
cil or a ballpoint pen. Always write on 
labels before affixing them to disks. If 
you must write on a label already at- 
tached to a disk, use a soft, felt -tipped 
marker and press gently. 

Dust, dirt, grease, and various air- 
borne contaminants (such as the residue 
from hair spray; cigarette, pipe, and ci- 
gar smoke; etc.) may settle on exposed 
tapes and disks and interfere with the 
drive head's ability to read or write in- 
formation. Certain caustic substances 
can eat through oxide coatings perma- 
nently, destroying the medium along 
with any data stored there. 

The solution? Keep all magnetic me- 
dia in your micro's disk drive or in a 
sealed storage container. And never 
touch exposed magnetic media surfaces. 
The oil naturally present on the skin is 

D. J. Herd* is a free-lance writer and col- 
umnist, and is the author of several books 
on computers. 

bad news for a disk's oxide coating. 
As an extra precaution, periodically 

clean your disk drive with a commercial- 
ly available product to remove random 
debris that accumulates. Radio Shack 
and other manufacturers make a simple - 
to -use cleaning kit that helps extend disk 
and head life and prevent data loss. At 
about a dollar a cleaning, it's cheap 
insurance. 

Squeaky Clean 
Dirt and pollutants damage more 

than magnetic media. They can also in- 
jure your computer. In an office, air- 
borne particulates are bad enough. In a 
home, they're even worse: cooking 
grease, human and pet hairs, cleaning 
chemicals, miscellaneous aerosol spray 
residues, in addition to run-of-the-mill 
dust and dirt. Even though your com- 
puter is sealed in a case, it's not airtight. 
All electronic and mechanical compo- 
nents create heat that must be dissipated 
via circulating air, the same air carrying 
all the dirt and pollutants so deadly to 
computers. 

Of course, the external symptoms of 
dirt and pollutants are easy enough to 
spot and eliminate. When your video 
display screen gets dusty, gritty, or 
greasy, the culprit is a thin coating of 
grime. Many products are made for 
cleaning CRT screens. Four that seem 
to work especially well are Innovative 
Computer Products, PerfectData Clean- 
ing Kit; Inmac's Cleans Cycle Master 
Cleaning Kit and Texwipe's lint -free 
Cotton Cloths and Clearview Terminal 
Wipes. Companies like Nortronics and 
Discwasher offer a range of cleaning and 
care products for your computer. Nor- 
tronics has head cleaners for 9/4" and 
31/2" disk drives, and a 5'/4" disk drive 

ILLUSTRATION BY CARL WESLEY 
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Grounding mats protect computer and data 
from possible damage due to static electricity. 
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Surge protectors 
clean up "bad electricity." 

analyzer to find speed problems and oth- 
er malfunctions. Discwasher supplies a 
"Clean Runner" package for 5`/4" or 8" 

disk drive cleaning. 
Never use commercial degreasing 

products on your display screen. 'They 
may eat away at the surface of the 
screen, making it difficult to read. 

Unfortunately, by the time you notice 
dirt on the external parts of your com- 
puter system, internal damage has al- 
ready begun. Trapped dust, dirt, and 

various contaminants have started to 
corrode sensitive electrical contacts and 
short delicate circuits. 

A monthly cleaning regimen can help 
avoid some of these internal problems. 
Turn your micro off, unplug the unit 
from its power source, and remove the 
cover so that you can check all computer 
air vents and intake ports. If your opera- 
tor's manual doesn't tell you how, check 
with the manufacturer. 

Carefully examine all ventilation 

slots, filters, and fan housing (if any) for 
dirt, dust, and grime. Check your manu- 
facturer's recommendations for filter re- 
placements. On permanent screens and 
foam filters, use a vacuum cleaner to re- 
move as much dirt as possible. (Several 
battery -powered mini -vacs not much 
larger than small flashlights are avail- 
able to reach into tight spots.) If the 
screens and filters are removable, take 
them out and clean them under clear, 
warm, running water. Don't use deter - 

SUPPLIERS OF COMPUTER CARE PRODUCTS 

GENERAL Nortronics Indus -Toot 
8101 Tenth Ave. Dept. CC 

American Computer Supply Minneapolis, MN 55427 325 W. Huron 
2828 Forest Lane 612-545-0401 . Chicago, IL 60610 
Dallas, TX 75234 312-642-6871 
800-527-0832 Radio Shack 800-662-5021 ° 

Tandy Center - 

Dlscwasher Fort Wórth, TX 76102 Networx . 

1407 N. Providence Rd. (and local stores) 203 Harrison Pl. 

Columbia, MO 65201 Brooklyn, NY 11237 
314-449-0941 Specialized Products Co. 718-821-7555 

2324 Shorecrest Dr. 
Fidelity Products Co. Dallas, TX 75235 CHEMICALS, CLEANING SUPPLIES, 

5601 International Pky. 214-257-3535 STATIC PROTECTION 
Minneapolis, MN 55440 
800-328-3034' POWER LINE PROTECTION Chemtronics, Inc. 

- 681 Old Willets Path 
Inmac (Perfect Data Products) Electronic Protection Devices Hauppauge, NY 11788 

2465 Augustine Dr. 5 Central Ave. 516-582-3322 
Santa Clara, CA 95051 . Waltham, MA 02154 800-645-5244 
408-727-1970 800-343-1813 

Texwipe Co. 
' Misco. Electronic Specialists, Inc. PO Box 575 

PO Box 399 171 S. Main St. . Upper Saddle River, NJ 07458 
' Holmdel, NJ 07733 Natick, MA 01760 ' 201-327-5577 

800-631-2227 800-225-4876 
3M Company 

NEBS Electro Systems Research, Inc. Static Systems 
12 South St. PO Box 1268 . 2111 W. Braker Lane 
Townsend, MA 01469 Temecula, CA 92390 Austin, TX 78769 
800-225-9550 714-676-5699 800-328-1368 
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gents, which can leave behind caustic 
residues. Allow the Filters and screens to 
dry thoroughly before you reinstall 
them. Wet filters inside your micro can 
create problems. 

Also, each time you examine filters 
and screens, check for signs of damage. 
If there are any holes or if the filters are 
clogged beyond cleaning, replace them 
as soon as possible. 

At least twice a year, check as much of 
your computer as possible for miscela- 
neous dirt and pollutants. First, turn all 
power off and unplug all power cords. 
Wait a minimum of 20 minutes (or as 
long as your manufacturer recommends) 
to allow for the discharge of electricity 
held in any of the large capacitors com- 
monly used in computers. Then remove 
all protective cases and scout around in- 
side for hair, "dust bunnies," and other 
garbage. To remove internal debris, 
don't use a vacuum cleaner, which could 
damage some of the delicate micro com- 
ponents. Instead, rely on fingers, long 
tweezers, and clean pressurized air for 
blowing out dirt and dust. Texwipe's Mi- 
cro Duster is a pressurized can of labora- 
tory -clean gas that's nontoxic, nonflam- 
mable, and noncorrosive, designed for 
use with delicate computer components. 
You may also use one of the clean -air 

sprays sold in photo stores for cleaning 
cameras and photographic equipment. 
Falcon's Dust -Off II and Beseler's Dust 
Gun are two such products. Many of 
these come with extenders and nozzles 
for getting into tight spaces. Just be sure 
that you're not simply moving debris 
from one corner of the case to another. 

While your micro system is opened for 
inspection, check all mechanical compo- 
nents for wear. Look for worn spots 
(which will appear dull or severely 
scratched) on all moving parts and on 
the fixed rails on which your printer's 
printhead rides. 

If your impact printer uses fabric rib- 
bon, examine the printing elements for 
buildup of ink, ribbon fibers, and paper 
scraps. To get the highest quality print- 
ing from your element, clean it at least 
monthly with one of the commercially 
available products (available at comput- 
er and typewriter stores). If you have a 
dot matrix printer, check to see that all 
the dot patterns are in good shape by 
printing a sample page using all the char- 
acters on your micro's keyboard or using 
the printers self -test feature. Examine 
each character for defects. Deterioration 
in the patterns means the printhead may 
need to be replaced. 

One word of caution. Although most 

micros are designed to allow fairly easy 
access to their internal mechanisms, a 
few are not. Called "sealed" units (like 
the Atari, Apple IIc, Macintosh, and 
several other models), they may require 
trips to the shop for regular servicing. 
Although that's more expensive than if 
you could do the job yourself, having it 
done regularly will save you time and 
money over the long run. 

Keeping Cool 
Even though computers are designed 

to operate within a certain temperature 
range, the continuous output of heat 
from any micro can be damaging if it's 
not allowed to dissipate according to de- 
sign specifications. Since safe operating 
ranges vary from one brand and model 
micro to another, it's wise to check your 
manual for your own micro's range. 
Here are some typical ambient (room) 
temperature ranges recommended by 
manufacturers. 

Epson QX-10: 
50°F to 95°F 

IBM Personal Computer: 
50°F to 110°F 

Osborne 1 Computer: 
32°F to 85°F 

(Continued on page 78) 

For every part of a computer that needs to be cleaned or tested, 
there's a product to do the job. Below are just a few of them. 
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THUENN 
ANNIVERSARY 

OF THE ALTAIR 8800 
Popular accounts of the invention of the personal computer are fraught with error, ego, and eccentricity. To 
tell the story behind the story, COMPUTERS & ELECTRONICS asked Forrest Mims to review the history of the 
microcomputer. Minns is one of the founders of MITS (Micro Instrumentation and Telemetry Systems), the 
company that produced the Altair, the first successful personal computer. In the articles in this issue, Mims 
chronicles the development of the micro and talks with H. Edward Roberts, the `father" of the Altair. 
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SETTING 
THE RECORD 

STRAIGHT 
BY FORREST M. MIMS III 

Few major inventions have uncon- 
tested ancestries. Consider, for 
example, the controversies over 

who invented the telephone, the incan- 
descent lamp and, more recently, the 
digital computer. Now, the invention of 
the personal computer is being written 
about in magazine articles and books, 
and some of these accounts contain glar- 
ing errors and omissions. That should 

.e 

94 
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trouble those of us who use personal 
computers, for we are the first genera- 
tion to have at our fingertips the means 
to extend intellectual and creative abili- 
ties once available only to a few. 

Two facts about the history of person- 
al computing are indisputable. One is 
that the introduction of the Altair 8800 
through the pages of Popular Electronics 
exactly ten years ago sparked the person- 
al computer revolution. The other is that 
both individuals and small companies 
were building small computers long be- 
fore the Altair arrived in 1975. 

As a high school student in 1959, I, 
among others, began building simple an- 
alog machines that performed basic 
arithmetic. By 1961 these early ma- 
chines culminated in an analog comput- 
er that translated 20 words of Russian 

Pik 
114 'S' . . ,Y". f 

into English. The key circuit of this ma- 
chine, which I still have, was a memory 
consisting of 20 miniature trimmer resis- 
tors that were automatically scanned by 
a mechanical sequencer made from a 
modified electric music box mechanism. 

Ed Roberts also began building both 
analog and digital computing devices in 
1959. Even before Ed Roberts, Stan 
Cagle, Bob Zaller and I formed MITS in 
1969, Ed and I used to discuss the 
homebrew analog computers we had 
built a decade earlier. In the summer of 
1970, we discussed designing and selling, 
through an article in Popular Electron- 
ics, a kit analog computer that would use 
operational amplifiers. Had not Ed be- 
come interested in designing the 816 dig- 
ital calculator featured on the cover of 
the November 1971 issue of Popular 
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Electronics, MITS might have devel- 
oped an analog machine. 

Sol Libes, who writes the "Bits & 
Bytes" column for this magazine, is par- 
ticularly knowledgeable about the pre - 
Altair era of personal computing. He has 
written about the formation of the Ama- 
teur Computer Society by Steven Gray 
in 1966 and several discrete logic and 
microprocessor -based machines built 
prior to the Altair. 

Among the most important commer- 
cially available pre -Altair machines was 
the Scelbi-8H, a product of Scelbi Com- 
puter Consulting Company. This ma- 
chine used the 8008 microprocessor, 
Intel's first 8 -bit microprocessor. 

Jonathan Titus' Mark -8, which was 
featured on the cover of the July 1974 
issue of Radio -Electronics and which 
also used the 8008, soon became more 
widely known than the Scelbi. Titus' ar- 
ticle listed a source for circuit boards 
for the machine, but hobbyists who 
wanted to build a Mark -8 had to locate 
the components on their own. Neverthe- 
less, according to Libes, more than 500 
Mark -8's were eventually assembled by 
experimenters. 

To say Scelbi, Titus or Roberts invent- 
ed the personal computer would be man- 
ifestly unfair to Marcian Hoff, Stan 
Mazor, Federico Faggin and the other 
engineers at Intel who conceived and de- 
signed the first microprocessors in the 
early 1970s. The architecture of the first 
microprocessors was itself based upon 
concepts developed decades earlier. The 
personal computer was then a logical 
culmination of more than a quarter of a 
century of digital developments, and ev- 
eryone involved rightfully deserves cred- 
it for the roles they played. If you want 
to find out more about the early days of 
digital computing, the classic work is 
The Origins of Digital Computers 
(Springer-Verlag, 1982), a collection of 
early papers in the field compiled and 
edited by Brian Randell. 

The Henry Ford 
of Personal Computing 

Though Henry Ford didn't invent the 
automobile, his role in the early automo- 
bile industry was unsurpassed. Similar- 
ly, while the invention of the personal 
computer cannot be attributed to a sin- 
gle individual, credit for fathering to- 
day's multi -billion -dollar personal com- 
puter industry rightfully belongs to one 
man, H. Edward Roberts. 

Ed's Altair 8800 was a major advance 
over its predecessors because it used 
Intel's new 8080 microprocessor, a more 
powerful version of the 8008 that re- 
quired fewer support chips. Computer 
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Tenth Anniversary 

hobbyists knew about the 8080 before 
the Altair. They could obtain from Intel 
"From CPU to Software," a 47 -page 
booklet that described in great detail the 
8080, its instruction set and its support 
chips. The booklet even included two 
system block diagrams. But because the 
8080 sold for $360 in single quantities, 
few people could afford it. Ed Roberts 
bought the chips in large quantities and 
was able to get a substantial discount, al- 
lowing him to sell his Altair in kit form 
for only $40 more than the cost of a sin- 
gle 8080. This helped account for the in- 
credible response to the two Altair arti- 
cles that appeared ten years ago in 
Popular Electronics. 

Of course Ed Roberts and MITS did 
far more than design the Altair; they set 
the stage for the personal computer in- 
dustry as we know it today. In addition 
to hardware peripherals and software, 
MITS pioneered personal computer 
conferences, clubs, stores, users' groups, 
software exchanges and company news- 
letters. By the time Ed sold MITS to 

Pertec in May 1977, MITS was often 
called the IBM of personal computers. 

Today, comparatively few people have 
heard of MITS and the Altair 8800, much 
less of Ed Roberts. And to make matters 
worse, some of the new generation of 
computer journalists have written books 
and articles containing errors about the 
origins of personal computing. A recur- 
rent theme in many articles and books 
about computers is that personal comput- 
ing was born in California, either among 
members of the Homebrew Computer 
Club, in Steven Wozniak's garage or in 
Silicon Valley itself. Even while prepar- 
ing this article, I happened across still an- 
other perpetuation of the persistent Cali- 
fornia myth in an otherwise interesting 
piece by Steven Levy in the November is- 
sue of Popular Computing. Levy de- 
scribed how Wozniak and others brought 
circuit boards to Homebrew meetings 
and concluded that: "Those ridiculous 
boards attached to boxes with blinking 
lights turned out to be the spark of the 
modern personal computer industry." 

Many members of the Homebrew 
Computer Club can point with justifi- 
able pride to their accomplishments. Ste- 
phen Wozniak, for example, co-founded 
Apple Computer, one of the most spec- 
tacular success stories in American busi- 
ness. But the fact of the matter is that the 
modern personal computer industry was 
sparked by the Altair 8800. Indeed, the 
Homebrew Computer Club, which first 
met in March 1975, was itself sparked by 
the arrival of the Altair. Wozniak him- 
self recalls in Digital Deli (Workman 
Publishing, 1984) that when the 'Home- 
brew Computer Club was formed, 
"There was just one personal computer 
then, the Altair 8800... " 

Rewriting History 
By far the most important book yet 

published on the early days of personal 
computing is Fire in the Valley (Os- 
borne -McGraw-Hill, 1984) by Paul 
Freiberger and Michael Swaine. This 
fact -filled book contains a wonderful 

(Continued on page 81) 
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MIMS AND MITS 
WHEN he helped form MITS, 

Inc., in 1969, Forrest Mims 
had no idea the company 

would eventually start the personal com- 
puter revolution. After he left MITS 18 
months later to become a professional 
writer, Mims continued working part- 
time for MITS and wrote the operating 
manuals for the firm's first digital calcu- 
lator and the Altair 8800. 

From 1969 to 1976, Mims accumulat- 
ed dozens of early MITS papers, photos; 
catalogs, ads, fliers, data sheets, and op- 
erating manuals. He also saved the car- 
bon copy of the original draft of the Al- 
tair operating manual and 12 issues of 

Computer Notes, the post -Altair tabloid. 
published by MITS. 

As for hardware, Mims has dozens of 
the model rocket telemetry modules that 
were MITS's first products and the 816 
"calculator he built while writing the ma- 
chine's assembly manual. He also has an 
Altair, which still runs and is in excellent 
condition, given him by Ed Roberts in 
return for writing the machine's operat- 
ing manual. Mims's Altair lacks a serial 
number because it was one of several 
preproduction test machines. 

Last summer Mims's collection of 
MITS memorabilia came to the atten- 
tion of Dr. Uta C. Merzbach, curator of 
the Division of Mathematics at the 
Smithsonian Institution's National Mu- 
seum of American History. While Dr. 

fORRES 

Merzbach was visiting Mims's home in 
Texas to review the material in person, 
Mims suggested a conference on the his- 
tory of the development of the personal 
computer to be held at the Smithsonian. 
He believes such a conference could help 
put an end to many of the widely be- 
lieved myths now being published as 
facts in computer books and magazines. 

Dr. Merzback agreed to consider 
Mims's conference idea. She also asked 
him if he would donate to the Smithsoni- 
an his collection of MITS material and a 
language -translating analog computer 
he built when a high school student in 
1961. Mims has agreed to donate the 
material as soon as he can find time to 
prepare an inventory and make copies of 
some of the papás. 

Left: Dr. Uta C. Merzback, of the Smithsonian Institution, with Forrest Mims. 
Center and right: Some of the materials that will be donated. 
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